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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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Security information

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

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

Customers are responsible for preventing unauthorized access to their plants, systems,
machines and networks. Such systems, machines and components should only be connected
to an enterprise network or the internet if and to the extent such a connection is necessary
and only when appropriate security measures (e.qg. firewalls and/or network segmentation) are
in place.

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

https://www.siemens.com/industrialsecurity

Siemens’ products and solutions undergo continuous development to make them more secure.
Siemens strongly recommends that product updates are applied as soon as they are available
and that the latest product versions are used. Use of product versions that are no longer

supported, and failure to apply the latest updates may increase customer’s exposure to cyber
threats.

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

Getting Started - Part 1 (V9.0 with APL)
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Preface 2

About this document

Getting Started - Part 1 (as of V9.0 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
e Commissioning and service

In the remainder of the documentation, we refer simply to Geffing Started - Part 1.

Prerequisites
You should already have knowledge in the following areas:
® Microsoft Windows operating system, Windows Server
® Functions and configurations of SIMATIC MANAGER (S7-400, STEP 7)
® Functions and configuration of SIMATIC NET (network components, transmission media)

® Functions and configurations of WINCC

Getting Started - Part 1 (V9.0 with APL)
Getting Started, 03/2018, ASE39543015-AA 11
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Options for accessing PCS 7 documentation
The documentation required for PCS 7 includes the following types:

e PCS 7 Readme
The readme file is available in two versions:

— PCS 7 Readme (offline)
This version is installed by PCS 7 Setup. The file only contains general information and
links to documents on the Internet.

— PCS 7 Readme (online)
This version contains all information on the installation and use of PCS 7 in the format
which is already familiar to you. The file is only available on the Internet to keep it always
up-to-date

Note

The information provided in the PCS 7 Readme (online) on the Internet takes
precedence over all other PCS 7 documentation.

Read this PCS 7 Readme carefully, because it contains important information and
amendments on PCS 7.

e PCS 7 System Documentation
System documentation contains information that covers several products, such as
configuration manuals and Getting Started manuals. This documentation serves as a
guideline for the overall system and explains the interaction between the individual
hardware and software components.
Note the information on "PCS 7 Documentation Portal Setup" in the product overview
Process Control System PCS 7; PCS 7 - Documentation; Section "Options for accessing
the documentation”

e PCS 7 Product Documentation
Product documentation contains information about special hardware and software
components. The individual documents provide detailed information on the specific
component.

Full versions of the documentation are available from the "Technical Documentation SIMATIC
PCS 7" website (www.siemens.com/pcs7-documentation).

Guide

Getting 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.

You can download the completed PCS 7 color_gs project and the Getting Started - Part 1
documentation from the Internet (www.siemens.com/pcs7-documentation):

1. Select the manuals of the particular PCS 7 version.
2. Click on the link to the PCS 7 manual "Getting Started - Part 1".
3. Click "Appendix" to download the project.

Getting Started - Part 1 (V9.0 with APL)
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Conventions

Open the projects on the Engineering Station (ES) to view the configuration data and compare
the data with your own configuration data. You have to activate the project on an Operator
Station (OS) in order to operate and monitor the processor.

Note

To test the sample 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 sample project with the actual hardware components present.

You will find additional information about opening and adapting the sample project in "Starting
and adapting the example".

In this document, all the instructions are given using their full menu commands. You can also
access virtually all functions through the shortcut menu or by double-clicking.

Note

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

Make sure that you use a version appropriate for your software or hardware.

Example:

® Profile: PCS7_Vxx

e PCS 7 AP Library Vxx

e |E General: SW Vxx

Note

The names of elements in the software interface are specified in this documentation. If you
have installed a multi-language package on 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:
e Multiple selection using the "Ctrl" and "Shift" keys

e Column sorting in tables by clicking on the column header

e 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.

If you are using the Windows 10 operating system, you can find the Siemens SIMATIC
programs in the "Start" menu under All apps > Siemens Automation.

Getting Started - Part 1 (V9.0 with APL)
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PCS 7 glossary

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

Additional information

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

e Configuration manual SIMATIC; Process Control System PCS 7, Engineering System
® Configuration manual SIMATIC Process Control System PCS 7; Operator Station
This documentation is available in .pdf format and PUD Manager.

PDF file

® |n the Start menu, in the SIEMENS SIMATIC documentation folder, in the preferred
language.

® Inthe Process Control System,; SIMATIC PCS 7DVD in the _Manuals folder.

PUD Manager

The "PUD Manager" is an innovative tool to access documentation, comes with PCS 7 DVD.
Some of the highlights are:

® (Create your own Manual collection.

e Customize the documentation set according to your needs.

e [Efficient search engine to access your information.

To install the PUD Manager and integrate the documents, refer to Siemens Industry Support
(https://support.industry.siemens.com/cs/ww/en/view/109748882).

As PUD Manager in Simatic Manager using the path:
SIMATIC Manager > Help > Introduction

If you wish to familiarize yourself with specific topics in greater depth, refer to the appropriate
manuals. For example: Sequential Function Chart (SFC) and Continuos Function Charts
(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 (V9.0 with APL)
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Requirements for Getting Started

3.1 Hardware requirements for Getting Started - Part 1

Hardware components

The list below shows the hardware components you need to work your way through Getting
Started and the example we have used in the Getting Started.

For some hardware components, you must use a specific version because it is not possible
to work through Getting Started with a different, for example, an 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 UR2ALU Yes
Power supply PS 407 10A Yes
CPU CPU 410-5H, Firmware as of V 8.1 or Yes *
higher
Crossover cable NA 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 this document.

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

Software licenses
Software license requirements are:
e Automation station (AS) Engineering
e Operator station (OS) Engineering
® AS Runtime Process Objects

® OS Runtime Process Objects

Getting Started - Part 1 (V9.0 with APL)
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Requirements for Getting Started

3.1 Hardware requirements for Getting Started - Part 1

Using S7-PLCSIM

16

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.

You can use exactly the same hardware components as described in this document with the
S7-PLCSIM software.

Note

Communication should be performed with S7-PLCSIM through 1SO. 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 (V9.0 with APL)
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3.2 Software requirements for Getting Started - Part 1
3.2 Software requirements for Getting Started - Part 1

Software requirements

® Requirements for the installation and operation of the PCS 7 software is available in the
Process Control System PCS 7; PCS 7 Readme file (see "Preface (Page 11)").

e You will find information on the installation of the PCS 7 software in the documentation
Process Control System PCS 7; PCS 7 PC Configuration.

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 (V9.0 with APL)
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3.3 Required configuration for Getting Started - Part 1

3.3 Required configuration for Getting Started - Part 1

If you have not purchased a bundle PC for use with the Getting Started, note the specific PC
settings necessary for PCS 7.

You will find information about this in the documentation SIMATIC; Process Control System
PCS 7; PCS 7 PC Configuration.

Getting Started - Part 1 (V9.0 with APL)
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PCS 7 in overview 4

4.1 Brief overview of PCS 7

Description

PCS 7 is a process control system with many automatic functions to assist you during
configuration. It enables you to create a project quickly and conveniently. You will get to know
some of these automatic functions in this document. At the same time, PCS 7 provides many
options for an advanced user to create individual, project-specific solutions customized to the
requirements at hand. These individual solutions are not part of this document. 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?
PCS 7 project includes the following objects:
® Hardware Configuration
® Blocks
® CFC charts and SFC charts
® Pictures

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

Getting Started - Part 1 (V9.0 with APL)
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4.2 Things included in PCS 7

4.2

Things included in PCS 7

PCS 7 Applications

20

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 (GUI) for a simple operation
and clear display of your configuration data. When you work through this document, you will
get to know the following applications:

e SIMATIC Manager - 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.

® HW Config - the configuration of the entire hardware of a system, for example, CPUs, power
supply and communication processors.

® CFC editor and SFC - for creating CFCs and sequential control systems.

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

Getting Started - Part 1 (V9.0 with APL)
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4.3 Introduction to SIMATIC Manager

4.3 Introduction to SIMATIC Manager

SIMATIC Manager

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

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

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
applications. It includes, for example, visualizing a process tag from a CFC chart quickly and
easily when configuring the OS.

Since SIMATIC Manager is the main central component within PCS 7, it is worth taking time
to become familiar with its structure and functions.

Getting Started - Part 1 (V9.0 with APL)
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4.4 Basic structure of SIMATIC Manager

4.4 Basic structure of SIMATIC Manager

Structure of SIMATIC Manager
SIMATIC Manager has a split window similar to Windows Explorer:

® In the left-hand pane, you see a tree view which displays different content depending on
the view (Page 23) selected.

® In the right-hand pane (the detail window) you can see details of the object that you have
selected in the tree view.

Getting Started - Part 1 (V9.0 with APL)
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4.5 Significance of views in SIMATIC Manager?
4.5 Significance of views 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 view and the
right pane displays the detail view.

Each view offers advantages for performing certain tasks:

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

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

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

You are always told which view you should be working in before any task is performed under
the Requirement section of the task.

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

Getting Started - Part 1 (V9.0 with APL)
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4.6 Procedure

4.6 Procedure
4.6.1 Opening the 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 Siemens Automation > SIMATIC, select SIMATIC Manager.

When you start SIMATIC Manager, the project you have opened last opens automatically.

Getting Started - Part 1 (V9.0 with APL)
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5.1 Planning the project
5.1.1 The "color_gs" project
Introduction

Let us begin with creating the color_gs project. Detailed step-by-step instructions are provided
to assist you in creating the project. To facilitate your understanding of various tasks, some
additional theoretical knowledge is necessary. Therefore, background information is provided
for each topic.

Plant description

We will configure a small part of the entire plant for fully automatic dye production. Configuring
the entire plant would be beyond the scope of the color_gs project. However, in order to gain
a better understanding of the total context, it is necessary to know how this small part is
integrated within the overall plant. The summary of the individual phases of the production
process are explained below:

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 transport the
required quantity of 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 a 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
through 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 lll - Holding Phase

The product is pumped into a holding tank for post processing. Here, it is stirred slowly and
kept at a constant temperature.

Getting Started - Part 1 (V9.0 with APL)
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5.1 Planning the project

Phase IV - Filling

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 is disposed of.

See also
Brief overview of PCS 7 (Page 19)

5.1.2 Task list for Getting Started

Specific Configuration Task

You will now configure part of "Phase | — Raw Materials" which includes configuring the liquid
raw materials storage in two raw material tanks and using a pump control to pump these raw
materials to the two reactors.
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5.1 Planning the project

Piping and Instrumentation Diagram (P&ID)

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

Raw material m

tank 1 1

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

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

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

¢ NK113 or NK114 (customer-specific identifier for valves) - valves, out 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

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

The states of the valves NK111 to NK114 is displayed and monitored on the operator station.
You can also control the dosing through FC111.
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5.1 Planning the project
51.3 System configuration for the 'color_gs' project

Structure

The color_gs project is implemented on a minimum system consisting of a single automation
system, a combined engineering station and a 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)

[l Direct connection using crossover cable

SIMATIC S7-400 automation system

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

e Automation system (AS)
The individual components are described in the section "Requirements for performing the
Getting Started".

® Program
This controls the color_gs plant. You create this program in the Engineering Station (ES)
and download it to the CPU. The CPU executes the loaded program and shows you process
values.

® Operator station (OS)
The station 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.

Note

The plant configuration and hardware settings that result from it needs to be adapted to the
requirements of this document.

When configuring a real project, you 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 and no longer correspond to the descriptions provided in this
document.
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51.4 Overview of configuration tasks

Configuration Sequence

5.1 Planning the project

You configure the system components in the following configuration steps:

Setting the parameters for the network (Page 30)
Creating the project (Page 32)

Configuring the stations (Page 40)

Working in the plant hierarchy (Page 51)
Creating CFC charts (Page 59)

Creating SFC charts (Page 109)

Compiling, downloading, and testing charts (Page 133)
Configuring operator stations (Page 144)
Creating the process pictures (Page 157)
Working in process mode (Page 175)

Performing the additional task (Page 189)

Getting Started - Part 1 (V9.0 with APL)
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5.2 Preparational settings for the network

5.2

5.2.1

Settings

5.2.2

5.2.2.1

Requirements

Procedure

30

Preparational settings for the network

Settings for the network and interfaces

Before starting to configure the color_gs project, make the following settings:

e Network adapter settings on the configuration console (Page 30)
PCS 7 automatically identifies the network adapters installed on your computer during
startup. You can use this information to program the interfaces on the configuration console.

Note

These settings are made immediately after PCS 7 is installed. If you do not personally
install, you should check the settings again and make the required modifications.

e Selecting the network adapter (Page 30)
Select the network adapter the PC station requires to communicate with the PC station
(ES) using the configuration console.

Making the settings in the configuration console

Settings

® All the necessary hardware components are inserted on the rack and switched on.

® The crossover cable is connected between the 3Com network adapter of your ES computer
and the Ethernet connection of the CPU.

1. In the "Start" menu, under Siemens Automation > SIMATIC > SIMATIC NET, select
"Set PC Station" ("Communication settings" for 64-bit operating systems).
The (Siemens Communication Settings) configuration console opens.

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

3. Select the network adapter by which communication between the automation system and
the OS takes place.

4. Double-click the "General" entry in the detail view.
The detail view of the "General" dialog box opens.
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5.2 Preparational settings for the network

5. In the detail view, select the "Configured mode" entry from the "Mode of the module" 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 "S7TONLINE" access point in the detail view.
The detail view for "Access point" opens.

9. In the "Associated interface parameter assignment" drop-down list, select the entry
"PC internal.local.1" and save your settings by clicking "Apply".

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

11.Close the configuration console.
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5.3 Creating the project
5.3 Creating the project
5.3.1 Use of the 'New Project' wizard

PCS 7 'New Project' wizard

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

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

Objects for "color_gs"

For the color_gs project, the following objects are important:

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

5.3.2 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 'New Project’ wizard, a so-called multiproject
is created automatically. A multiproject consists of a number of single projects.

32
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5.3 Creating the project

In the context of the example project, the multiproject is structured as follows:

® The multiproject represents the entire plant and various single projects within the
multiproject are based on the individual phases of the process for producing paint. Since
we are configuring only one phase of the overall plant using this document, the multiproject
contains only a single project.

e 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.

® |n this document, 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 'New Project' wizard, a master data library is
automatically created. You store all the blocks required for the entire project in this library.
Before creating a CFC, you have to store all the standard blocks that are a part of that particular
CFC in your master data library.

A master data library provides the following advantages:
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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5.3 Creating the project

5.3.3 Procedure
5.3.3.1 Creating 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 PCS 7 Wizard: 'New Project’ opens.

PCS 7 Wizard: 'Mew Project’ d
% Introduction 1)

g

PCS 7 Wizard: 'New Project’

This PCS 7 wizard will help you create a PCS 7 multiproject in the shortest amount of
time. You can then begin immediately to configure charts and pictures.

£
o

% U

-
-

Click "Mext" to create your multiproject.
Preview =xx

Cancel | Help |

3. Click "Next".
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5.3 Creating the project

4. 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 in the "Bundle" list.

PCS 7 Wizard: 'Mew Project’ ¥
Which CPU are you using in your project ? 2(4)
CPU: | AS410-Single (1H) | Find Bundies: V1 37
Bundle: MLFB | Description |

GES7654-6C°00-3BF* E-Stand:@  AS410-5-1H V3.1; AC10A; UR2; without CP
G6ES7654-6C°00-3BF* E-Stand:8  AS410-5-1H V3.1; AC10A; UR2; without CP

G6ES7654-6C°00-3GF” E-Stand:8  AS410-5-1H VB.1; DC10A; URZ; without CP
G6ES7654-6C°00-50F° E-Stand:8  AS410-5-1H V3.1; AC20A; UR1; without CP
G6ES7654-6C°00-5JF° E-Stand:8  AS410-5-1H VB.1; DC20A; URT; without CP
G6ES7654-6C°03-3BF° E-Stand:@  AS410-5-1H VB.1; AC10A; UR2; CP443-1EX30
G6ES7654-6C°03-3CF° E-Stand:@  AS410-5-1H VB.1; AC10A R; URZ; CP443-1EX30
G6ES7654-6C703-3GF* E-Stand:8  AS410-5-1H VB.1; AC20A; UR1; CP443-1EX30
G6ES7654-6C703-3GF* E-Stand:8  AS410-5-1H VB.1; AC10A; UR2; CP443-1EX30

LCOCTORA CM*N72 FRIC* C Chmd-T ACAAR R AL WD 4. DA 1101 . FOA47 102N

Number of communication modules: I‘I vl CP 443-5 V7.0

Preview === |
Back [ MNex | Finish | Cancel | Hep |

5. Click "Next".
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5.3 Creating the project

36

6. Make the following settings in Step 3(4) "Which objects do you still use?":

— Select item "4" from the "Number of levels" drop-down list.

— Under "AS objects", make sure that the "CFC chart" and "SFC chart" check boxes are

selected.

— Under "OS objects", select the "PCS 7 OS" check box. The "Single-station system"
option is automatically selected.

05 objects :

Back | Net |

PCS 7 Wizard: 'Mew Project’ ¥
(]  Which objects do you still use? 3{4)
Plant hierarchy : AS objects :

Number of levels: 4 = Iw CFC chart
[+ SFC chart

{* Single station system
" Muttiple station system

" Muttiple station system redundant

Preview

W
W
W

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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5.3 Creating the project

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: 'Mew Project’ .
@ Where do you want to store the multiproject ? 44)
Directory name: The following objects will be created:
|cnlnrjs_Prj Multiproject: color_gs_Prj___MP

Project: color_gs_Prj__ Prj
Master data library: color_gs_Pri__ LIB

Storage location (path):
C:\Program Files (<B6\SIEMENSYSTEP 7z 7proj Browse

Available directories and files:

_ONLDDD "
color__1
color__2

color__3
color_as ¥ Preview <<<

color_gs_Prj_ Prj [Plant View]

coloer_gs_Pri__MP # || Object name | AS assignment | OS assignment A
E-2) color_gs_Pri__Prj [EACFC(1)  410-5HVBA\..
--[_7] Shared declarations [H5FC(1) 410-3H VB.2\... ]

Plant(1) vl € >

color_ gs_Prj_ Prj [Component View]

coloer_gs_Pri__MP # || Object name | PH assignment | Type
3..@ color_gs_Pri__Prj [FsFC(1) Plant{1)\Unit... SFC
{ =[] SIMATIC 400 v B crc) Plant(1)\Unit... CFC
H P [ aan Eriunn
< >
Back | | Finish | Cancel Help |
10.Click "Finish".

A warning message "Have you registered for the SID (system identification number)? If not,
please register under www.siemens.com/SID registry!" opens.

Note

Please note the following:

e |[f the project does not open automatically, follow the instructions provided in the section
"How to close and open the "color_gs" project (Page 38)".

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

11.Click "OK"
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5.3 Creating the project

Result
The project now appears in the Plant View of the SIMATIC Manager as follows:

% color_gz_PiiPri & color_gs_Pri Lib
color_az_Pr_Prj
{21 Shared Declaratior:

5.3.3.2 Closing and opening 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 Window > [Name of project] and select the project that you want to close.
The SIMATIC Manager displays the project in the foreground.

3. Select File > Close.
The project is closed.

Procedure for opening a project
1. Open SIMATIC Manager.

2. If your project "color_gs_Prj" does not open automatically, select 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_Prj_MP".

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

5.3.3.3 Working in various views

Introduction

Once the project is opened in SIMATIC Manager, you can display the project in various views
and switch between these views.
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5.3 Creating the project

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

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

5.4 Configuring the stations
541 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 40)

2 Rename PC station (Page 43)

3 Configure OS (Page 44)

4 Set connection in NetPro (Page 46)

5 Download hardware configuration (Page 49)

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.
54.2 Procedure
5421 Configuring the AS

Requirements
® The color_gs project is open in SIMATIC Manager.

® The Component View is activated.
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5.4 Configuring the stations

Procedure
1. Select the "color_gs_Prj_MP\color_gs_Prj_Prj\SIMATIC 400(1)" folder in the tree view.

2. Select the "Hardware" object in the detail view, followed by Edit > Open Object.
The HW Config window opens and the hardware structure of your plant is displayed.

Note

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

3. Select the X5 slot (PN/IO module) and then select the menu command Edit > Object
Properties.
The "Properties - PN-10-X5 (R0/S3.5)" dialog box opens.

4. Select the "General" tab.

5. Click "Properties" in the "Interface" area.
The "Properties - Ethernet Interface PN-10-X5 (R0/S3.5)" dialog box opens.

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

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

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

General  Parameters l

IF address: [192.168.21.170 Gateway
* Do not use router
Subniet mask: |255.255.255.D
" Use router
I Use different method to obtain IF address .
Address:
Subnet:
—not networked — New...

| e |
e

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 Subnet Industrial Ethernet" dialog box opens.
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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 |

IP address: [152.16821.170 Gateway
¢ Do not use router
Subnet mask: |255.255 255.0
" Use router
[™ Use different method to obtain IP address Address: I—
Subnet:
— not networked — New..

Properties... |
Delete |

Corcd | __teb |

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.
@ HW Config - [SIMATIC 400(1) (Configuration) -- color_gs_Pri_Pr] e[ 5]
blj station Edit Inset PLC View Options Window  Help - 8 X
D8 B S L = Y
o) UR2ALU " o=l
Eind: toj
1 PS 407 10A ~ £ LLEY
Prafile:  |PCS7_v30 -
3 E cPu 4105H Pre. B
Ethemet(1): PROFINET IO system (100) -] FOUNDATION FIELDBUS
xi g orF - PROFIBUS DP
IF1 - PROFIBUS-PA
IF2 w8 PROFINET 10
X5 PN-OX5 Ll SIMATIC 400
X5PIR Port 1 BB SIMATIC PC Station
X5P2R Port 2
X8 PN-IO-XE
XBPTR Pors 1 h

<

:|2| [0) URZALU

Slot kodu... | Order number Firware | MPLJ 1. | Q.0 C.

1 E— PS5 407 104BESY 407-0KA02-0840 "

3 CPU 410-BES7 410-5HX08-0AB0D VE.2

M A o= 767

IF1

IF2

A5 FATNE JE7H

HEFLE i TEEE FOUNDATION FIELDEUS E
NEFER At JE7H

NE FATNE FEET "

Press F1 to get Help.

5.4.2.2

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

Renaming the PC station

Requirements

® The color_gs project is open in SIMATIC Manager.

e The Component View is activated.

Procedure

1. Select the "color_gs_Prj_MP\color_gs_Prj_Pri\SIMATIC PC Station(1)" object in the tree
view.

2. Select Edit > Object Properties.
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5.4.2.3

Requirements

Procedure

44

3.

In the "Name" input box, enter the name of the local computer as it appears in the network.
You will find this name in the Control Panel > All Control Panel ltems > System in the window
area "Computer name, domain and workgroup settings".

Select "Computer name identical to PC station name" in the "Computer name" area.
The computer name is automatically entered in the "Computer name" input field.

Click "OK".
Your settings are applied and the dialog box closes.
The Component View identifies the PC station icon 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.

Configuring the PC station of the OS

The color_gs project is open in SIMATIC Manager.

The Component View is activated.

. Select the "color_gs_Prj_MP\color_gs_Prj_Prj\[name of the PC station]" folder in the tree

view.

Select the "Configuration" object in the detail view, followed by Edit > Open Object.
The HW Config window opens and the components of the OS are displayed.
The HW Config window 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 - Ethernet interface IE General (R0/S1)" dialog box opens.

Select the "IP protocol is being used" check box.

5. Enter the address of your computer in the "IP address" input box.
6. Clear the "Set MAC address/use ISO protocol" check box.
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7. Select "Ethernet(1)" from the "Subnet" list.
This is the connection that you have already configured for the CP.

Properties - Ethernet interface |E General (R0/51) X

General  Parameters |

[ Set MAC address / use 150 protocol:

MALC address: I

¥ IF protocal is being used

IP address: [152.16821.153 Gateway
¢ Do not use router
Subnet mask: |255.255 255.0
" Use router
Address: I
Subnet:
— not networked — New..

Properties... |
Delete |

Corcd | __teb |
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8. Click "OK" to apply your settings.

The dialog box closes and you are returned to HW Config.

B HW Config - [PCSTDOCU3 (Configuration) -- color_gs_Prj_Prj] =N =R
E“] Station Edit Insert PLC View Options Window Help - 8 x
D& a6 B & oo g1 |5 % | w2
~ ojx|
amec Find: tt| i
1 |E General ~ ]

2 WinCLC Appl. Prrofile; |F'ES?_\-"SD j
i -0 CP 1411 A

= - CP 1413

- -3 CP 1511

= v E-0 CPi512

@ CP 1604

@1 CP 1604 EEC
v -1 CP 1612
< > B+ CP1613

& CP161E

ﬂﬂ 0] PC

- CP 1616 onboar:
-1 CP 1623
H-] CP 1628

Index Module Order number Firn... | M. [ 1. | C. :

1 IE General IE_CP VB2 1638 ~ - IE General

G - { L SWWE2

: i 5w VB2 SF

: ST

: ; St BT L

= Ll Swva?

-7 TP PROFIRIIS "

li < >

E

5 IE_CP ~ Eg
Prowy for any Industrial =

10 Ethernet module, 150,

11 ¥ ||TCPAP. 57 and 57-H v

Press F1 to get Help.

5.4.24

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

Making settings in NetPro

Requirements

Procedure

46

The color_gs project is open in SIMATIC Manager.

The Component View is activated.

. Select the "color_gs_Prj_MP\color_gs_Prj_Prj\[name of the local computer\WinCC Appl."

object in the tree view.

. Select the "Connections" entry in the detail view, followed by the menu command Edit >

Open Object.
NetPro opens.
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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.

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, select "S7 connection" from the "Type" drop-down list and select
"Display properties before inserting" .

Insert Mew Connection *

LConnection Partner

EI--E] I the current project

E% colar_gz_Pri_ Prj
E-Fl SIMATIC 40001)
R 1ICPL 4105

[Unszpecified)

All broadcazt stations

s S| rlaltic:ast shations

[]--@ I the multiproject: color_gs_Pri MP

% Ih unknown project

Project: |co|0r_gs_F'li_F'li o
Statior: |SIMATIC 400(1)

Module: |CPU 410-5H

Connection

Tupe: |S.7" cannection j

[¥ Display properties before inserting

0K | Apply Cancel | Help |

7. Click "OK".
The "Properties - S7 connection" dialog box opens with the "General" tab activated.
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8. Select the following connection partners for the connection between the CPU and OS:
— Local: Interface "[Network adapter of the OS]", for example , IE General

— Partner: Interface "[CPU]", for example, CPU 410-5H

Properties - 57 connection d

General l Status Information ]

Local Connection End Point Connection identification
r Local ID:

o |S? connection_1

~ VFD MName:

r [WinCC Appl.

Connection Path

Local Partner
. PCS7DOCU3/ SIMATIC 400(1)/
End Point:  lincC Appl. ‘CPU 4105H
Interface: | IE General | |cPuainsH PN-DXERISSY |
Subnet: |Ethemet(1) [Industrial Ethemet] |Ethemet(1) [Industrial Ethemet]
Address: [192.168.21.153 [192.168.21.170

Address 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.If the compilation was executed without errors, close the window. If any errors are displayed,
correct them based on the information in the error messages and repeat the compilation
operation.

13.Close NetPro.

5.4.2.5 Configuring and downloading the PC station of the OS

Procedure

1. Switch to SIMATIC Manager. Select the PC station and select PLC > Configure...
The "Configure" dialog box opens.

2. Click "Configure".
The dialog box "Configure: <Selected Station>" opens.
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5.4 Configuring the stations

3. To perform and complete remote configuration, follow the instructions in the online help of
the "Configure: <Selected Station>" dialog box.

4. Click "OK" and acknowledge the subsequent information window that opens with "OK".
The configuration data is transferred to the PC station.

5. 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.

6. Select the PC station, followed by PLC > Download.
The "Do you want to delete the system data in the programmable controller completely and
replace them with offline system data?" message dialog opens.

7. Click "Yes".
The "Stop Target Modules" message dialog opens.

8. Click "OK".
The download finishes.

5.4.2.6 Downloading the hardware configuration of the AS

Introduction

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

Requirements
® The CPU is in "STOP" mode.
® The color_gs project is open in SIMATIC Manager.

® The Component View is activated.

Procedure
1. Select the "color_gs_Prj_MP\color_gs_Prj_Prj\SIMATIC 400(1)" folder in the tree view.

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

3. Select the check boxes in the "Compile" and "Download" columns of the "color_gs_Prj_Prj
\SIMATIC 400(1)\Hardware" object.

4. 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.

5. Click "OK".
The compile and download operation starts. The log file is opened in the text editor when
the function is completed.

6. Close the text editor.
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7. Click "Close" in the "Compile and Download Objects" dialog box.
The dialog box closes.

8. Start the CPU.
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5.5 Working in the plant hierarchy (PH)

5.5.1 Settings in the plant hierarchy

Plant hierarchy

The plant hierarchy (PH) maps the hierarchical structure of your plant exactly, for example,
the plant, unit or function. The most important settings out of various possible settings are
described below:

® Number of hierarchy levels:

The nesting depth of these levels is determined by the plant structure.

Note

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.

Note

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 plant hierarchy:

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.

5.5.2 Performing the settings for the plant hierarchy

Requirements

® The color_gs project is open in SIMATIC Manager.

o The Plant View is activated.
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Procedure

52

. Select the "color_gs_Prj_MP\color_gs_Prj_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.

. 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.

. Select the "Included in HID" check box for levels 1 to 4.
6. Select the "OS area" option button for level 2.

7. Select the "Derive picture hierarchy from the plant hierarchy" check box.

The dialog box now appears as follows:

Customize Plant Hierarchy d

HMumber of higrarchy levels 4 El:

Lewvel Settings

Lewvel Max. number  Included in With 05 area
of characters HID separator

o o A g g 2

2 o A g g =]

3 M = ~ ~

L == W ~

N T r ~

SR T r 4

i 24 = r ~

8 24 = r ~

Preview: |1 TN 22222222 2203333333330 44444444444

[v Derive picture hierarchy from the plant higrarchy

I Derive diagnostic screens from the plant hierarchy

-

-

RO

Cancel Help
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8. Click "OK" to apply

your settings.

5.5 Working in the plant hierarchy (PH)

The "Settings" message dialog is displayed.

9. Click "Yes".
This accepts all the

Plant hierarchy of the example project

settings.

Structure in the Plant View

You have now specified four hierarchy levels with the PCS 7 'New Project’ wizard. As a result,
you will find the following hierarchy folders in the tree view of your project:

® Process cell - level
® Unit-level 2
® Function - level 3

® Device - level 4

1

The names of the hierarchy folders are default names assigned automatically by PCS 7 when

the project is created.

Forthe "color_gs_Prj_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 this document we have specified the following hierarchy folder names for the various
components of the plant:

Default name Hierarchy folder Technological assignment

Process cell 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
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554 Adapting the default names

Requirements
® The color_gs project is open in SIMATIC Manager.

o The Plant View is activated.

Procedure for renaming the "Plant" folder
1. Select the hierarchy folder "color_gs_Prj_MP\color_gs_Prj_Prj\Process cell(1)".

2. Select 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 lCnntroI and Monitoring Attributes ] AS-OS Assignment ] 588 Type Definition ]

Name: |Plart 1

Project path: color_gs_Pri_Pr

Storage location

of project: C:M\Program Files {«B6)\SIEMENS\STEP 7\s7proj\color_gs_Fri‘colo_F
Author: |

Date created: 12/04/2017 03:01:50 PM

Last modified: 12/06/2017 03:05:20 PM

Comment:

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 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.

5. Click "OK" to apply your settings.

Properties - Hierarchy Felder -- Plant1\RMT1 ¥

General Centrol and Monitoring Attributes ]AS@S Assignment | 588 Type Definition ]

Plant designation: Plant1"RMT1

¥ Mame of the hierarchy folder is part of the HID

05 grea ID: |F-:|V|T1

Picture name for O5: [RMT

[~ Mo modfication when renaming the hierarchy folder

Order...

Cancel | Help |

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_Prj_MP\color_gs_Prj_Prj\Plant1\RMT 1\Function(1)".

2. Select 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_Prj_MP\color_gs_Prj_Prj\Plant\RMT1\FC111\Device(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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5.5.5

Requirements

Procedure

Result

56

Inserting additional hierarchy folders

® The color_gs project is open in SIMATIC Manager.

e The Plant View is activated.

1. Select the "RMT1" folder.
2. Select 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:

Your plant hierarchy should now look like this:

color_gs_Prj_MP (Plant View) -- C:\Program Files (x88)\...\STEP"\s7proj\color_gs_Prj\colo_MP EI@

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

NK114 - valve control

. EH_] Shared Declarations
. E-{Eg Plant

@ color_gs_Pri_Lib

E-{za] color_gs_Pri MP FC111 HE111 HE112
E% color_gs_Pri_Pri MNE113 NF111 - Picturs(3)

= (i [0
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5.5.6 Checking the assignment of AS/OS to the plant hierarchy

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 Edit > Object Properties.
The "Properties - Hierarchy folder" dialog box opens.

2. Select the "AS-0OS Assignment” tab.
Here you will find the following assignment:

— In the "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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5.6 The current status

5.6.1 Summary

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.
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6.1 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 Advanced Process 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 prior to their name:

[
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6.2 Working with libraries

6.2.1 CFC charts and the master data library

A brief theoretical introduction to the master data library

When creating CFC charts, you are working with the master data library. DO NOT copy any
blocks and process tag types directly from the PCS 7 Advanced Process 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 same version of a block is used in a project
and that there can be no confusion. This is 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, for example, hide all libraries except for the
master data library, 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.

6.2.2 Storing 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 to 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

Step Action

1 Open library (Page 62)

2 Store all blocks in your master data library (Page 63)
The PCS 7 'New Project' wizard automatically generates the master data library when a
project is created.

3 Store process tag types in the master data library (Page 65)

6.2.3 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 | DoselL 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
FB1828 |Lag Smoothing the input value (low-pass | Mathematical CFC_LI111
filter) block
FB1845 | MonAnL Monitors an analog measured value | Monitoring block CFC_LI111
FB1866 | OpDiO1 Manipulates a digital value Operator control CFC_FC111
block CFC_SETP
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Object Symbolic Meaning Type of Associated

name name block CFC

FB1869 | Pcs7Anin Processes an analog input value sig- | Channel block CFC_LI111
nal CFC_FC111

FB1870 | Pcs7AnOu Processes an analog output value sig- | Channel block CFC_FC111
nal

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
6.2.4 Opening the libraries

Requirement
SIMATIC Manager is open.

Procedure

1. Select 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_Prj_Lib" libraries in the list.

Open Project

User projects  Libraries ] Sample prniects] Multipmiects]

MName

| Storage path

P

<

& PCS 7 BasisLibrary v30
& Redundant 10 CGP 440
& Redundant 10 CGP 52

C:\Program Files (#BE]\S
C:\Program Files [
C:\Program Files |

C:\Program Files («BENSIEMEMSMNSTEF

#BENSIEMEMSASTEF
8EINSIEMEMNSASTER
C:\Program Files («BENSIEMEMSMNSTEFR

C:\Program Files [«BEMSIEMENSNSTEFR
C:\Program Files [86SIEMEMSASTEF |,

>

*

Uzer projects:
Libraries:
Sample projects:

Multiprojects:

oK

Selected

2

Cancel

Browsze. .

Help

4. Click "OK".

Both libraries are opened in the Component View.

6.2.5 Storing blocks

Requirements

e SIMATIC Manager is open.
® The PCS 7 library "PCS 7 AP Library Vxx" is kept opened in the Component View.

® The "color_gs_Prj_Lib" master data library is kept opened in the Component View.

Procedure

1. Select Window > PCS 7 AP Library Vxx (Component View).

This opens the PCS 7 Advanced Process library.

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

3. Select View > Details.
Both the object names (in other words, 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
- FB1828 - Lag
- FB1845 - MonAnL
- FB1866 - OpDi01
— FB1869 - Pcs7AnIn
— FB1870 - Pcs7AnOu
- FB1874 - PIDConL
— FC260 - ChkREAL

— FC360 - Mul04
& PCS 7 AP Library V90 (Component View) -- C:\Program Files (x86)\..\STEPT\STIibs\PCS_7_AP_Library V90 =N =R
EI@ PCS 7 AP Library W30 Ohbject namme | Symbolic: name | Created in language | Size in the work memory | | Unlinked ~
-z Blocks+Templates EFFEIE01  STRep SCL R
- Blocks ZFFE1802  TimeTrig 5CL £350
é E""iKElFTl E;'P'al:es EFFET803  CriOhSc 5CL 3682
MT='|:I1t DSCD Ijlocks &3 FE1504 fuwerage SCL 574
ZFFEIS0S  CanPerhon SCL 5772
EFFBIS0E  CountSel 5CL 176
ZFFEIS07  DeadTime SCL 174
EFFBIE08  Derivative 5CL 1m2
b JFE1209 Dozel 2 8
EFFBIEI0 TimerP SCL 1036
&3 FE1511 Event SCL 4924
EFFBISI2 EventTs 5CL 5720
ZFFEISI3 Fhénin SCL amEz -
EFFB1814  FhanOu 5CL 9% - v
£ >

5. Select Edit > Copy.

6. Select Window > color_gs_Prj_Lib (Component View).
This opens the master data library.
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Select the item "In <color_gs_Prj_MP>\color_gs_Prj_Lib\S7 program(1)\Blocks" in the tree
view.

8. Select Edit > Paste.
All of the selected blocks are inserted.
& color_gs_Prj_ Lib (Component View) -- C:\Program Files (x86)\SIEMENS\STEPT\S7Proj\color_T\colo_Lib ][ ]
Evfgg In ¢color_gs_Pri MP> Object name | Syrnbolic name | Created in lanquane | Werzion [Header)

@ color_gs_Pii_Lib &3 FE1803 Dosel SCL 4.0
&z 57 Frogiam({1] & FB123 Irtegral 5CL 4.0
&3 FE1823 Lag SCL 40
&3 FE1845 MonAnL SCL 4.0
&3 FE186R OpDi SCL 40
&3 FE1869 Pas74nin SCL 87
&3 FE1570 Fes7an0u SCL 87
&3 FE1E74 FIDCaonL SCL 4.0
&3 FC260 ChiREAL SCL 5.0
&3 FC360 Mui0d STL 4.0

£ >

6.2.6 Storing process tag types

Introduction

In the following section, 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

Procedure

SIMATIC Manager is open.
The PCS 7 library "PCS 7 AP Library Vxx" is kept open in the Component View.

The "color_gs_Prj_Lib" master data library is kept open in the Component View.

. Select Window > PCS 7 AP Library Vxx (Component View).

This opens the Component View of the PCS 7 Advanced Process library.

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 Advanced Process library.

Select the following charts in the detail view:
"Motor_Lean"

"Valve_Lean"
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6.2.7

Introduction

66

4. Select Edit > Copy.

5. Select Window > color_gs_Prj_Lib (Component View).
This opens the master data library.

6. Select the item "<color_gs_Prj_MP>\color_gs_Prj_Lib\S7 program(1)\Charts" in the tree
view.

7. Select 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_Prj_Lib".

10.Select the "<color_gs_Prj_MP>\color_gs_Prj_Lib\ Process tag types)" folder in the tree view.
11.Switch to the Component View.

12.Select the folder "<color_gs_Prj_MP>\color_gs_Prj_Lib\S7 Program(1)\Charts" in the tree
view.

13.Select the "Motor_Lean" and "Valve_Lean" charts in the detail view.
14.Select Edit > Cut.

15.Go to the "<color_gs_Prj_MP>\ color_gs_Prj_Lib \ Process tag types" folder in the Plant
View.

16.Select 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_Prj_MP>\color_gs_Prj_Lib\ S7 program(1)\ Blocks" folder in the
tree view, all the blocks that you have inserted, or that were automatically stored there when
process tag types were copied, are seen in the detailed window.

Showing and hiding libraries

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

You can also show libraries again if you need them.
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6.2.8 Hiding and showing libraries

Note

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

Requirement
SIMATIC Manager is open.

Procedure for hiding libraries

1. Select File > Manage....
The "Manage" dialog box opens.

2. Select the "Libraries" tab.
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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 X
User projects  Libraries | Sample prniectsl Multipmiectsl
Mame | Storage path
@EFC Library C:\Program Files [«BENSIEMEMSYSTEPTAE
@Hedundanl 10 CGPYA0  C:\Program Files [«BENSIEMEMSYSTEPTAE
@ Fedundant 10 CGP W52 C:\Program Files (+B5MSIEMENSASTEPTAS
@Hedundanl 10 MGPY32 C:A\Program Files [«BENSIEMEMSYNSTEPTAE
@ 57Po_1_Lib C:\Program Files [(«BEMSIEMENSNSTERT 2
@ S7Pro_2 Lib C:\Program Files [«BENSIEMEMSYSTEP s
@& 57Po_21_Lib C:\Program Files (#86\SIEMENSASTER T
C Library
Library
= SFC Library
G2 SIMATIC_NET_CP
dard Library
G sidibs [V2)
< >
Selected
Uger projects:
Libraries: B
Sample projects:
Multiprojects: Hide | Display... |
pos | v |
|
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

68

1.

Select File > Manage....

The "Manage" dialog box opens.

Select the "Libraries" tab.

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 other libraries again.

7. Click "Close". The dialog box closes.
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6.3 Technological significance of the charts in the project

6.3.1 Charts required in the "color_gs" project

CFC charts in the example project
The following CFCs are needed for the color_gs project:
e CFC_SETP - for specification of process values
e CFC_FC111 —for closed-loop control of dosing amount and dosing speed
e CFC_LI111 - for control and simulation of the liquid level
e CFC_NP111 - for motor control
e CFC_NK111 to CFC_NK114 — for valve control

Each chart has a process-related meaning. To understand the part of the plant you are
configuring, 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. 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 illustrates the advantage of using process tag types, which are stored in the
master data library.

Note

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

6.3.2 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.
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6.3.3

CFC_FC111

6.3.4

CFC_LI111

6.3.5

CFC_NP111

6.3 Technological significance of the charts in the project

Process-related meaning of the "CFC_FC111" CFC chart

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 delivers the manipulated variable of the flow.

"DoseL" delivers the setpoint for the flow (manipulated value for the "PIDConL" block) and
checks the dosing quantity.

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.

Process-related meaning of the "CFC_LI111" CFC chart

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

The "Pcs7AnIn" block reads 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 that
particular point of time.

Process-related meaning of the "CFC_NP111" CFC chart

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 "MotL" input (feedback ON) of the "FbkRun" block where
it is evaluated.
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® 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.

6.3.6 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
"VIvVL" 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.
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6.4 CFCs in the plant hierarchy
6.4.1 Working with CFC charts
Introduction

Once you have made the preparations for creating the CFC charts by filling your master data
library, you can 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 them parameters

CFC charts in the plant hierarchy

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 yet does not contain any blocks. You have to
insert them in the CFC editor.

In addition, you require other charts for the color_gs project present in the plant hierarchy and
then edit them in the CFC editor.

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

6.4.2 Procedure

6.4.2.1 Renaming CFC charts in the plant hierarchy

Requirements
® The example project is open in SIMATIC Manager.

e The Plant View is activated.
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Procedure
A CFC you created is already in the ADDIT folder. All you now need to do is rename it.
1. Select the "color_gs_Prj_MP\color_gs_Prj_Prj\Plant1\RMT1\FC111\ADDIT" folder in the
tree view.
2. Select the object "CFC(1)" in the detail window.
3. Select Edit > Object Properties.
The "Properties CFC chart" dialog box opens with the "General" tab activated.
4. Enter the name "CFC_SETP" in the "Name" input box.
The name of the chart in real projects usually relates to a user-specified system for the
identification of process tags.
Properties CFC chart x
General | Advanced | Version |
Name: |cFc_seTP
Project path: color_gs_Pri__Pi\SIMATIC 400(1}\CPU 410-5H\57 Program
Technological path: color_gs_Pri__Pi\Plart T\RMT1\FCTTTVADDIT
Storage location of project: [C:\Program Files B6)ASIEMENS\STEP 7\s projcolor_gs_Prj_colo_
Author: |
Date created: 01/13/2018 11:02:12
Last modified: 01/15/2018 11:34:02
Comment:
[ Wiite-protected
Cancel Help
5. Click "OK" to apply your settings.
6.4.2.2 Insert new CFC charts in the plant hierarchy

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

Procedure

Result

6.4.2.3

Introduction

Requirements

Procedure

2B .

6.4 CFCs in the plant hierarchy

The color_gs project is open in SIMATIC Manager.

The Plant View is activated.

. Select the "color_gs_Prj_MP\color_gs_Prj_Prj\Plant1\RMT1\FC111" folder in the tree view.

Select 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.

Enter the name "CFC_FC111" and press the Enter key.

Select the "color_gs_Prj_MP\color_gs_Prj_Prj\Plant1\RMT1\ LI111" folder in the tree view.
Select Insert > Technological Objects > 2 CFC. The CFC "CFC(1)" is inserted.

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

"CFC_FC111" and "CFC_LI111" are inserted under FC111 and LI111 folders.

Inserting the "Motor_Lean" process tag type

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.

The color_gs project is open in SIMATIC Manager.

The Plant View is activated.

. Select the "color_gs_Prj_MP\color_gs_Prj_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.
Select the "Motor_Lean" CFC, followed by Edit > Copy.

Select the "color_gs_Prj_MP\color_gs_Prj_Prj\Plant1\RMT1\ NP 111" folder in the tree view,
followed by Edit > Paste. The "Motor_Lean" CFC chart is inserted in the hierarchy folder
and selected.

Select Edit > Object Properties.
The "Properties CFC chart" dialog box opens.
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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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6.5 The current status

6.5.1 Summary

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_Prj_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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6.6

6.6.1

CFC editor

Working with the CFC editor

Introduction to the CFC editor

The CFCs are edited (that is, the blocks are inserted and their parameters are assigned) in
the CFC editor. Double-clicking on a CFC opens CFC editor. The editor always opens in the
view in which it was last closed.

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

6.6.2

CFC

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.

CFC chart in the CFC editor

Each CFC can have 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 by using buttons in the toolbar:
® A single sheet:

i
® Overview with six sheets:

2]

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

Change from the overview to a single sheet

78

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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1 4
2 5
3 6

Additional information

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

6.6.3 Catalog in the CFC editor

Opening the catalog

To open the catalog, select View > Catalog.

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

® Blocks - 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 to the "CFC_SETP" chart.

e Charts - 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 not required to configure
the system in the color_gs project. This means that you can only see the "color_gs_Prj_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 Confrol System
PCS 7, CFC for SIMATIC S7Manual.

6.6.4 Overview of the configuration steps for CFC charts

Overview

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

Step What?
1 Open chart (Page 80)
2 Insert blocks

Options:

® |nsert blocks in "CFC_SETP" (Page 81)
® Insert blocks in "CFC_FC111" (Page 84)
® |nsert blocks in "CFC_LI111" (Page 89)
3 Assign parameters to blocks

® Rename blocks

e Specify input/output values

4 Interconnect blocks (Page 93)

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.

6.6.5 Opening the "CFC_SETP" CFC chart

Introduction

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

Procedure

6.6.6

6.6 Working with the CFC edifor

The color_gs is open in SIMATIC Manager.

The Plant View is activated.

. Select the "color_gs_Prj_MP\color_gs_Prj_Prj\Plant1\RMT1\ FC111\ ADDIT" folder in the

tree view.

. Select the "CFC_SETP" object in the detail window.
. Select Edit > Open Object. The CFC editor opens

You can now edit the opened chart.

Assignment of block parameters in CFC charts

Assignment of block Parameters

6.6.7

Requirements

Procedure

Each block has a number of different 1/0Os that are displayed in a table of the properties dialog
box.

Click the column heading of the table to quickly find the inputs/outputs in this dialog box. The
column is then sorted in ascending or descending order.

The 1/Os of a block can be either 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 1/Os in the CFC chart are visible and which are 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, the default settings are accepted.

Inserting the blocks into the "CFC_SETP" chart

The "CFC_SETP" chart is open in the CFC editor.
It is stored in the "color_gs_Prj_MP\color_gs_Prj_Prj\Plant1\RMT1\ FC111\ ADDIT" folder.

The catalog is open.

. Select the "Libraries" tab in the catalog.

This is where the "color_gs_Prj_Lib" library is displayed.

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

1
OpDi0l apag
Binary v 171

4. Close the chart.

Note

If a block is shown in blue 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.

6.6.8 Assigning parameters for the blocks in the "CFC_SETP" chart

Requirements

e "CFC_SETP" is open in the CFC editor and it is saved in: "color_gs_Prj_MP\
color_gs_Prj_Prj\Plant\RMT1\FC111\ADDIT" folder.

e All blocks are inserted.
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Procedure

1. Select the "OpDi01" block and then select 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 -- CTC_SETP\PARA_DOS_RM1_SEL *
General l 1/0s ]
Type: OpDil1 Block group:
Name: |PARA_DOS_RM1_SEL
Comment: Binary value operator
Inputs: 23 v QOCM possible
Intemal identifier: FE1866 ocM..
Instance DB: DB72
[¢ Create block icon:
Name (header): OpDi01
Famity: Cperate
[~ MES+elevant
Author: AdwLib50
To be inserted in OBAasks: Special properies

v OB100 [Warm restart]

[¥ Readback enabled

Print Cancel Help

3. Switch to the "I/Os" tab.
Here you can assign parameters for all the block 1/0s. You will find the names of all inputs
and outputs in the "Name" column.

4. 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 /0 Meaning Value Unit

OpDi01 PARA_DOS_RM1_SEL | Out.Value* The output of the proc- | 0
ess 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 whose
inputs and outputs cannot be configured.

6.6.9 Inserting the blocks into the "CFC_FC111" chart

Requirements

e "CFC_FC111"is open in the CFC editor -
Saved in: "color_gs_Prj_MP\color_gs__Prj_Prj\Plant1\RMT1\ FC111\" folder.

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

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

6.6 Working with the CFC edifor

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

"Channel" folder: Pcs7AnIn - FB1869: Signal processing of an analog input value

"Dosage" folder: DoselL - 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

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

[
OpDi0l
Binary v

2
Dasel
Dose mea 3/2

4
BIDConL
IContinuo

3
Mul0d
Multipli

0B35|

1—Enlcquir

3. Close the chart.
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6.6.10 Assigning parameters for the blocks in the "CFC_FC111" chart

Requirements

e "CFC_FC111"is open in the CFC editor -
Saved in: "color_gs_Prj_MP\color_gs_Prj_Prj\Plant1\RMT1\ FC111\" folder.

e All blocks are inserted.

Getting Started - Part 1 (V9.0 with APL)
86 Getting Started, 03/2018, ASE39543015-AA



Creating CFCs

Procedure

listed block.

6.6 Working with the CFC editor

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

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

limit of bar graph

Block Block name in | Connector name Meaning Value
the project
Pcs7Anin | INPUT_U Mode Value status and measur- | 16#00000203
ing 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\ex- |1
ternal switchover
DQ_Ext.Value Dosing quantity: External 111.0
setpoint
DQ_HiLim.Value Limit dosing quantity 500.0
DQ_Int Quantity setpoint internal 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 quanti- | 15.0
ty
DQ2_HiLim.Value Fine dosing: Limit high set- | 350.0
point
DQ2_Int Fine dosing quantity 11.0
Feature.Bit16 Reserved 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 dos-
ing volume
PV_OpScale.High Process value: High scale | 350.0
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Block Block name in | Connector name 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 in- | 1
ternal/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 set-
point active
SP2_Ext.Value Fine dosing external set- 15.0
point
SP2_HiLim.Value Fine dosing: High limit set- | 15.0
point flow
SP2_Int Fine dosing setpoint 9.0
Tl.Value Reset time 30.0
Mul04 MUL In2.Value Value to be multiplied 1
In3.Value The value to be multiplied | 1.0e-2
(value as percentage)
PIDConL CTRL_PID AutModLi.Value Interconnection to automat- | 1
ic
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_AH_En 1 = Enable PV alarm limit 1
(high)

PV_AL_En 1 = Enable PV alarm limit 0
(low)

PV_WH_En 1 =Enable PV warning limit | 0
(high)

PV_WL_En 1 =Enable PV warning limit | 0
(low)

PV_TH_En 1 = Enable PV alarm limit 0
(high)

PV_TL_En 1 = Enable PV alarm limit 0
(low)

PV_OpScale.High Process value: High scale |70.0
limit of bar graph

SP_Ext.Value External manipulated value | 70.0

SP_ExtLi.Value Interconnection for the in- 1
ternal/external switchover
active
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6.6.11

Introduction

Requirements

Procedure

6.6 Working with the CFC editor

Block Block name in | Connector name Meaning Value
the project
SP_Int Internal manipulated value | 33.0
SP_TrkExt Bumpless switchover from |0
external to internal
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 Edit> Object Properties >Select Structural
Element > Properties > Value)

3. Once you have entered the parameters for all the 1/Os relating to a particular 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 "Pcs7AnIn" I/O in the "Mode" block. You assign this parameter
only because you have not configured any external I/O modules in this Getting Started.

Inserting the blocks in the "CFC_LI111" chart

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

e "CFC_LI111"is open in the CFC editor -
Saved in: "color_gs_Prj_MP\color_gs_Prj_Prj\Plant1\RMT1\ LI111" folder.

® The catalog is open.

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

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.
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e "Monitor" folder: MonAnL - FB1845: Fill level monitoring and visualization of the level in the
process mode.

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.

4
Mulod AB3
Multipli a74

el > 3

Integral R
Integrat 172

(==

6.6.12 Assigning parameters for the blocks in the "CFC_LI111" chart

Requirements

e "CFC_LI111"is open in the CFC editor - Saved in: "color_gs_Prj_MP\color_gs_Prj_Prj
\Plant1\RMT1\ LI111" folder.

e All blocks are inserted.
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Procedure

6.6 Working with the CFC editor

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 /0 Meaning Value
project
Mul04 4 In1.ST Signal Status 16#00
In1.Value Value 1 to multiply (REAL) 0
In4.Value Invert sign for flow rate (proc- |-1.0
ess 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 Signal Status of the Analog In- | 16#00
put Value
In.Value Simulation of the raw material |0
tank level
OutHiLim High limit of the output value 500
OutTrk.ST Predefined value used for Out- | 0
TrkOn =1 (BYTE)
OutTrk.Value Predefined value used for Out- | 0
TrkOn = 1 (REAL)
TI Integration time 30
MonAnL LIA GradHDnEn Gradient monitoring (high) for |0
negative changes
GradHUpEnN 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) deactiva- | 0
ted
PV_AH Lim High alarm limit = 490 m?3 490
PV_AL_Lim Low alarm limit = 5 m?3 25
PV_Hyst Hysteresis 1
PV_OpScale.High | High display limit of the proc- 550
ess value in the container
PV_Unit Unit of the PV in m3 1034
PV_WH_En PV warning limit (high) deacti- | 0
vated
PV_WH_Lim High warning limit = 450 m? 450
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Block Name in /O Meaning Value
project
PV_WL_Lim Low warning limit =7 m?3 27
SimPV Simulated process value 300

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.

6.6.13 Assigning parameters for blocks in the "CFC_NP111" chart

Introduction

You have already inserted "CFC_NP111" 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

"CFC_NP111" is open in the CFC editor - Saved in: "color_gs_Prj_MP\color_gs_Prj_Prj
\Plant1\RMT1\ NP 111" folder.
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Procedure
1. Open the "General" tab and the "I\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 (For example: "SimOn.Value"):
® Right click and select the "Open structure”.
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"
— Clear "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.
6.6.14 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 GUI 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.
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6.6.15

Requirements

94

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 Edit > Delete.

Interconnecting the blocks in the "CFC_NP111" chart

e "CFC_NP111"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. 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:

L

1683000FFFF

GutStart
Pcs7Di0u
Digital

1648000FFFE—

Permit
Intlk02
Interloc

AND

Interlock
Intlk02
Interloc

Error
— oroa p—
B Logical B

b

OR_00S
oro4

Protect
Intlk02
Interloc

QB33

Logical 1£2.

L
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6.6.16 Interconnecting blocks in the "CFC_FC111" chart

Requirements
e "CFC_FC111"is open in the CFC editor.

® 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

DOSE SP CTRL_PID MV_TRK

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

CTRL_PID MV OUTPUT_LMN PV_In
MV MUL In1
SP MUL In4

MUL Out INPUT_U SimPV_In
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4. The CFC should now appear as follows:
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o—{ziop Out 3p_Liop Cerlzi— 8.0—TI M3 Relea|— 100.0— Beale BV Ous|—
1—Setls OosRet 8B_Extli DosStart— 0.0—TD GrpErr|— 1348 —{EV_InUni EV_ChnST|—
o—{R=eli SP_Intli Do=End [~ 3p_Liop RdyTo3ta|— 0— 8imOn BV Cutln|—
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5. Close the chart.

6.6.17 Interconnecting blocks in the "CFC_LI111" chart

Requirements
e "CFC_LI111"is open in the CFC editor.

® All blocks are inserted, renamed and configured.
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Procedure
. 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
Mulo4 AE35
Multipli A/
_1.0-{1ns
INT P
Integral
Integrat 473
INEUT U 0 Ou
PcaTAnIn 0R35 0.0— 0 O
analog i - 30.0—{TT
550.0—|Scale ourTrk
e ‘
500.0—43 I
500.0—435 V_ I
161;203—:.':-4-'5- i
3. Close the chart.
6.6.18 Assigning parameters for the blocks in "Valve_Lean"

In PCS 7, you can prepare process tag types for the specific plant.

Requirement

The "Valve_Lean" CFC chartis openin the CFC editor - stored in the "color_gs_Prj_Lib\Process
tag types\Valve_Lean" folder.
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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 | 1/O Meaning Value
Pcs7Diln FbkClose SimOn.Value Simulation ena- |1
bled
Pcs7Diln FbkClose SimPV_In.Value | Simulation value |0
(inverted after in- | PV
terconnection)
Pcs7Diln FbkOpen SimOn.Value Simulation ena- |1
bled
Pcs7Diln FbkOpen SimPV_In.Value | Simulation value |0
PV
VIVL Valve Feature.Bit4 Set switch or but- | 1
ton 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.
6.6.19 Interconnecting the blocks in "Valve_Lean"

Requirements
® The "Valve_Lean" CFC chart is open in the CFC editor.

® The blocks are created in the project library with a value assigned to specific parameters.

Procedure

1. Interconnect the blocks for each chart according to the table:

Block description /0 Block description /0

Valve Ctrl FbkOpen SimPV_In

Valve Ctrl FbkClose SimPV_In (inverted)
Note

Right-click on SimPV_In and click "Invert" to invert the input.

2. Close the chart.
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6.7 CFCs in the Process Object View
6.7.1 Use of the Process Object View for valve control
Introduction

Now we need to configure the charts CFC_NK111 to CFC_NK114. So far, you have stored
the "VALVE_Lean" 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 charts which are almost identical, 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 Specifying I/Os in the process tag type for the Process Object View (Page 100)
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 in the process tag type in the master data
library.

® |[nserting the process tag type in the individual hierarchy folders and renaming them
(Page 102)
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 Adapting the values of the parameters in the Process Object View (Page 103).
Now you will learn the most significant advantage of the Process Object View: you can edit
values quickly and easily in a table.

6.7.2 Procedure

6.7.2.1 Defining Inputs/outputs for the Process Object View

Requirements
® The color_gs project is open in SIMATIC Manager.

® The Process Object View is activated.
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Procedure

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

2. Select Options > Process Objects > Select I/Os...
The "Filter: Select 1/0s" dialog box opens.

3. Select 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|/Os *
Which connections in the following do pou want to dizplay?
Dizplay [/0=
[ Al

I Wizible anly

Filter by calunin: Dizplay:

[~ Chart |
¥ Black [vaLVE|

™ 140 name

™ Datatype

[ 140

™ Chart type

|
|
|
I~ Block ype |
|
|

™ Process tag type

0K | Cancel | Help

4. Click "OK".
The "Select 1/0s" dialog box opens.

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

6. Clear the check boxes of these connections.

7. Activate the check boxes in the "Parameters" column for the following connections:
— AutModLi
— Feature.Bit16

— Monitor

Note

If you click on the title of the "I/O" column, the 1/Os are sorted in ascending or descending
order. This makes it easier to find what you are looking for.
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8. Click "OK".
The "Select 1/0s" dialog box closes.

9. Exit the Process Object View.

6.7.2.2 Inserting the "Valve_Lean" process tag type

Requirements
® The color_gs project is open in SIMATIC Manager.

e The Plant View is activated.

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

1. Select the "Valve_Lean" process tag type in the detail window of the "color_gs_Prj_MP
\color_gs_Prj_Lib\Process tag types" folder.

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

— color_gs_Prj_MP\color_gs_Prj_Prj\Plant1\RMT1\NK111
— color_gs_Prj_MP\color_gs_Prj_Prj\Plant\RMT1\NK112
— color_gs_Prj_MP\color_gs_Prj_Prj\Plant\RMT1\NK113
— color_gs_Prj_MP\color_gs_Prj_Prj\Plant1\RMT1\NK114

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

Hierarchy folder Rename to:

/RMT1/NK111 CFC_NK111
JRMT1/NK112 CFC_NK112
./IRMT1/NK113 CFC_NK113
./IRMT1/NK114 CFC_NK114

4. Exit the Plant View.

Additional information

A detailed description is available in the section:
"How to insert the "MOTOR_Lean" process tag type" (Page 75).
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6.7.2.3

Requirements

Procedure

6.7 CFCs in the Process Object View

Adapting the parameters for "CFC_NK11x"

The color_gs project is open in SIMATIC Manager.

The Process Object View is activated.

. Select the "color_gs_Prj_MP\color_gs_Prj_Prj\Plant1\ RMT1" folder in the tree view.
. Select the "Blocks" tab. The program updates the data.

3. 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 the "Enter" key.
This updates the block comment at all connections of this chart.

. 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

. Select the "Parameters" tab.

The program updates the data.

. 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 1/Os for each chart.

=)

color_gs_Prji_MP (Process Object View) -- C:\Program Files (x86)\..\STEP\s7proj\color_gs_Prj\colo_MP

== color_gs_Pri MP
E% color_gs_Pr_Prj
-2 Shared Declarations
EI Plant
- I

|:..

£
£
|:..
|:..
£
£

- [E) MP111

----- P Picture(3)
----- - Picture(2)

..... [Z Global labeling field
-4 color_gs_Pri_Lib

v General ] Charts ] ¢ Blocks ¢ Parameters l Signals ] Messages ] Picture objects ] Archivetz 4 | ¥
Filter by calumn: Display: Filter general:
|Block | |vALVE | 3|
170 name ¢ | /0 comment Processta.. [ ,
1 AutModLi 1=Auto mode: Auto mede by linked or SFC
2 AutModLi 1=Auto mode: Auto mode by linked or SFC
3 AutModLi 1=Auto mode: Auto mode by linked or SFC
4 AutModLi 1=Auto mode: Auto mode by linked or SFC
5 Feature Bit 16 Reserved
[ Feature Bit16 Reserved
7 Feature Bit 16 Reserved
2 Feature Bit16 Reserved
] Monitor 1=Manitor OM, O=Monitar OFF: Feedback monitor VMON-EN
10 Monitor 1=Monitor ON, 0=Monitor OFF: Feedback monitor YMON-EN
1 Monitor 1=Manitor OM, O=Monitar OFF: Feedback monitor VMON-EN
12 Monitor 1=Monitor ON, 0=Monitor OFF: Feedback monitor YMON-EN
4 3

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

104

Select the desired item in the drop-down list.

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

CFC /0 Meaning Value
CFC_NK111 Feature.Bit16 Specify the initial valve state (open/ 0
closed)

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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6.7 CFCs in the Process Object View

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 splitter on the left next to the horizontal scroll bar and click.
The cursor changes to a windows splitter.

2. Hold down the mouse button and drag this windows splitter behind the "I/O" column.
This makes a vertical marker visible in the table.

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.

Introduction

celer_gs_Pri_MP (Process Object View) -- C:\Program Files (x88)\. \STEPT\s7proj\celer_gs_Prj\celo_MP E\@
E"%_%D;_D?;Epgrsl:gipri General ] Charts ] Blocks @# Parameters lSignaIs l Messages l Picture objects l Archive tags ] Hiemllﬂ
D Shared Declarations Filter by column: Display: Fitter general:
- L [Biock =] [vave | ¥ |
Chart... | Block Block com... | 110 name Value Linit Interconne
1 Valv... | Valve stop_wvalvel | AutModLi 1
2 Valv... | Valve stop_valvel | Feature.Bit16 |0
3 Valv .. | Valve stop_wvalvel | Monitor ]
4 Valv... | Valve stop_valve2 | AutModLi 1
5 Valv ... | Valve stop_wvalve? | Feature Bit16 |0
- Picture(2) 6 Valv... | Valve stop_walve2 | Maonitor 0
..... .Ie]_ Picture]2) 7 Valv ... | Valve stop_valved | AutModLli 1
..... E Global labeling field 8 Valv... | Valve stop_valved | Feature Bit16 |1
[]---@ color_az_Pr_Lib 5 Valv ... | Valve stop_wvalved | Monitor ]
10 Valv... | Valve stop_valved | AutModLi 1
11 Valv .. | Valve stop_walved | Feature Bit16 |1
12 Valv... |Valve stop_valved | Monitor D
ol . i EY J o
6.7.24 How to delete interconnections to addresses

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

Procedure

6.7.2.5

Introduction

Procedure

106

The color_gs project is open in SIMATIC Manager.

The Process Object View is activated.

. Select the "color_gs_Prj_MP\color_gs_Prj_Prj\Plant1\ RMT1" folder in the tree view.
. 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 <DEL> key.

5. Close the Process Object View.

How to select block icons

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

. Select the VIVL or MotL block on the respective charts in the CFC editor.
2. Right click and select "Object properties".

. 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.
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6.8 The current status

6.8.1 Summary

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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71 Overview of Sequential Function Charts (SFCs)

Introduction to SFC
The SFC 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
® SFC type

SFC

An SFC is a standardized interface to control the SFC with a 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 a 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.

Getting Started - Part 1 (V9.0 with APL)
Getting Started, 03/2018, A5E39543015-AA 109



Creating SFCs
7.2 Working with the SFC edifor

1.2 Working with the SFC editor
7.2.1 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.

Like the CFC editor, the SFC editor provides you with a GUI 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: Initialization is performed once, as soon as the step becomes active or if
the processing is canceled.

— Processing: Processing continues until the follow-up transition is satisfied. When this is
the case, the completion phase of the step is performed once.

— Termination: 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.

7.2.2 Important functions in the SFC editor

Important functions in the SFC editor

This section intorduces you to the main functions of the SFC editor that you will require for
configuring the SFCs for the color_gs project.

You can find the buttons needed to build the sequencer in the toolbar of the SFC editor.
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The buttons have the following meaning:

Button Meaning
h.‘ | When this button is activated, you can select individual objects from
the SFC, such as steps and transitions. A step or transition that has

"Selection On" button been selected is highlighted in blue.

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

.E}l When this button is activated, you can insert an alternative branch.
This means that either one or the other branch is executed, depend-
ing on the transition defined.

"Insert Step + Transition" button

"Insert Alternative Branch" button

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 S7 Manual.

7.23 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
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Button Meaning

"Right arrow" button

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

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:

General - Here you make general settings, such as changing the name of the step.

Initialization - The action you define here will be processed only once when the step is
activated.

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

Termination - The action you define here will be processed only once, when the step is
completed.

Tab in "Properties" dialog box for a transition:

General - Here you make general settings, such as changing the name of the transition.

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

OS Comments - Displays the properties of sequencers and transitions.

724 Overview of the configuration steps for SFC charts

Overview

To create SFCs, perform the steps listed below:

Step What?

Move SFC (Page 113)

Rename SFC (Page 113)

Open SFC (Page 114)

Define the technological structure of the sequential control system (Page 114)

Rename steps (Page 117)

Name transitions (Page 119)

Configure steps (Page 122)

Configure transitions (Page 127)

Ol (N(O(O|h|W|IN|—~

Optimize the run sequence (Page 130)
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7.25 Moving the SFC chart

Introduction

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

Requirements
® The color_gs project is open in SIMATIC Manager.

e The Plant View is activated.

Procedure

1. Select the "color_gs_Prj_MP\color_gs_Prj_Prj\Plant1\RMT1\ FC111\ ADDIT" folder in the
tree view.

Select "SFC(1)" in the detail window.
Select Edit > Cut.
Select the "color_gs_Prj_MP\color_gs_Prj_Prj\Plant1\RMT1" folder in the tree view.

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

o M DN

7.2.6 Renaming the SFC chart

Introduction

To keep the naming consistent and clear within your project, the default names need to be
changed.

Requirements
® The color_gs project is open in SIMATIC Manager.

o The Plant View is activated.

Procedure
1. Select the "color_gs_Prj_MP\color_gs_Prj_Prj\Plant1\ RMT1" folder in the tree view.
2. Select "SFC(1)" in the detail window.

3. Select Edit > Object Properties.
The "Properties SFC chart" dialog box opens and the "General" tab is selected.
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4. Change the default name "SFC(1)" to "SFC_RMT1" in the "Name" box.
5. Click "OK" to apply your settings.

7.2.7 Opening the "SFC_RMT1" SFC chart

Requirements

® The color_gs project is open in SIMATIC Manager.

o The Plant View is activated.

Procedure
1. Select the "color_gs_Prj_MP\color_gs_Prj_Prj\Plant1\ RMT1" folder in the tree view.
2. Select the "SFC_RMT1" object in the detail view, followed by Edit > Open Object.
The SFC editor opens the "Start" and "End" steps along with the Transition 1 substep.
7.2.8 Technological structure of the sequential control system

Technological Sequence

This 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:
e Starting the dosing controller in automatic mode
® Setting aggregates to automatic mode
DOSE_REA1 Query:
DOSE_REA2 e Should reactor 1 or reactor 2 be dosed?
INIT_LINE1 Controllers:
INIT_LINE2 ® Opening the valves of the relevant branch
® Turning the pump on
INIT_1_OK Query:
INIT_2_OK ® |s the pump switched on?
® |s the controller set to "External setpoint"?
INIT_DOSE Controllers:
® Specifying dosing rate setpoint
® Setting dosing controller to automatic mode
® Specifying dosing volume setpoint
e Starting dosing procedure

114
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Name of the Step Function
INIT_OK Query:
® |sthe setpoint of the course dosing quantity less than the dosing quantity?
SLOW_DOWN Checking whether the engine is still running
END_DOSE Query:
® Dosing ended?
CLOSE_LINE Controllers:

® C(Closing all valves

® Turning the pump off

® Switching dosing controller to manual mode
® Setting dosing rate to 0

® Stopping dosing

CLOSE_OK Query:
® |s the pump switched on?
END Reset:

® (Closing valves
e Switching off motor

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

7.29 Creating the sequential control system in the SFC chart

Introduction

When you created the color_gs project with the PCS 7 'New Project' wizard, PCS 7
automatically created an SFC.

When you open a new SFC in the SFC editor, a sequencer with the following elements is
displayed:

e "START" step
® Transition "1"
e "END" step

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.

Procedure
1. Select "SFC_RMT1" in the SFC editor.

2. Select View > Element Bar if the "Element Bar" buttons for inserting steps and transitions
are hidden.
This opens the "Element Bar".
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116

. Click "Insert Step + Transition".

Gl

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".

l

. 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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Result
The SFC should now appear as follows:
=] =
5 &
7.2.10 Renaming steps

Requirements
e "SFC_RMT1"is open in the SFC editor.

e All steps and transitions have been inserted

Procedure
1. Click "Selection On".

1y

2. Select step "5".

3. Select 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.
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4. Change the entry "5" in the "Name" input box to "INIT_LINE1".
Properties - INIT_LIMET -- color_gs_Prj_Prj\PlantT\RMT 1\\SFC_RMT1 n

Initialization I Processing ] Temination I

MName: |INIT_LINE1 Mumber: & [ Confirmation

Run times

Minimum: |— Mandmum: |—

Comment:

0S5 comment:

Acknowledgment
information:

Close | |ﬂﬂﬂﬂ Print ... Browse .. Help

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

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

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

8. 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

llApplyll.
Default name New name
3 SLOW_DOWN
7 CLOSE_LINE
6 INIT_LINE2
9. Click "Close".

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

The individual steps with their appropriate names are displayed in the SFC.

START

INIT_LINEL INIT_LINEZ

%

INIT_DOSE

1

SLOW_DOWMN

CLOSE_LINE

7.211 Renaming transitions

Introduction

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

Requirement
"SFC_RMT1" is open in the SFC editor.
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Procedure
1. Select transition "3", followed by 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

== ===
INIT_LINEL INIT_LINEZ
=] e |

INIT_DOSE

SLOW_DOWN

CLOSE_LINE
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7.3 Setting parameters
7.31 Assigning 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.

For each step which you have defined, an action is displayed in dark grey. This means that
you can see at a glance whether or not the parameters are already assigned.

Requirements
e "SFC_RMT1" is open in the SFC editor.

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

Procedure

1. Double-click on "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 n

Plart View lCnmponent View | Rurtime Groups | Symbls |

| RMTINFCT113WCFC_FCT11VCTRL_PID. /05 ditereds
=] Plant1 ~ Name [ Datat._ [ 140 [CFCi__ [ SA A
=-{E RMT [Achcquireld JDWO.. TIN [ [ |
=B FCid AcPriority BYTE N
(B ADDIT Acquireld DWGO.. IN
L AcRegquest BYTE IN
= @g:” - AcSfeNot.. DWO.. IN
= AcSafeOrMsk  DWO.. N
-4t DOSE AcWaitTm.. REAL  IN
-~ INPUT_U AdvCoEn STR.. IN
8 muL AdvCoModSP BOOL  IN
-4 OUTPUT_LMN AdvCoMstrOn  STR...  IN
"} SP_INT_EXT AdvCoMV REAL N
wE AdvCoOn BOOL N
-l N1 AutModLi STR.. IN
AtModOp  BOOL N v
el NK112 | R
T e

Close | Apply Fitter. .. Back Update Help

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

Note

The above step is applicable for inputs with data type as "Struct". For inputs which do not
have data type as "Struct”, select the input and click "Apply".

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_Pri_Prj\PlantT\RMT1\\SFC_RMT B
Processing ] Temination I
1 | [cFc_FCITT\CTRL_PID ModLiOp Value| - [TRUE fix] i‘
_2 |7 = o)
_3 |7 - i)
4| = o)

|

|

|

5 || =
6 || =| 69

|

|

|

|

_7 | -
o ||
o ||
0[]

Close | |ﬂﬂﬂj Print ... | Browse .. Goto | 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 to 9 to define the remaining addresses for step "START". You will find the
information you require in the below table: 'Entries in the "Properties - START" dialog box'.

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 7-1 Entries in the "Properties - START" dialog box

7.3 Setting parameters

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\ DOSE.ModLiOp.Value TRUE Activate automatic mode

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

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

6 FC111\CFC_FC111\DOSE.RstDQ_Li.Value TRUE Reset dosing quantity via intercon-

nection

7 LIT1N\CFC_LIM1NINT_P.OutTrkOn.Value TRUE Tracking

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

9 NK111\CFC_NK111\ Valve.AutModOp TRUE Valve in automatic mode

10 | NK112\CFC_NK112\ Valve.AutModOp TRUE Valve in automatic mode

11 NK113\CFC_NK113\ Valve.AutModOp TRUE Valve in automatic mode

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

13 NP111\CFC_NP111\ Motor. AutModOp TRUE Motor in automatic mode
7.3.2 Parameters for the steps

Parameters for the step "INIT_LINE1" in the "Initialization" tab

The following table shows the parameters for the "INIT_LINE1" 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 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_LINEZ2" in 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

Getting Started - Part 1 (V9.0 with APL)
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Parameters for the step "INIT_DOSE" in 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.AutMod- TRUE Controller to automatic
Li.Value

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

3 LI111\CFC_LIMT1NINT_P.OutTrkOn.Value FALSE No tracking for integrator

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

5 FC11N1\CFC_FC111\CTRL_PID.MV_TrkOn.V | FALSE Manipulated value tracking
alue

Parameters for the step "INIT_DOSE" in the "Processing" tab
The following table shows the parameters for the "INIT_DOSE" step:

No. | Column 1 Column 2 Meaning
1 FC111\CFC_FC111\CTRL_PID.SP_Ext.Val- | FC111\CFC_FC111\DOSE.SP1.Val | Controller's external setpoint
ue ue is the coarse dosing flow set-
point 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?" in the "Processing" tab
The following table shows the parameters for the "SLOW_DOWN" step

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
\CFC_FC111\CTRL_PID.SP_Ext.Value \CFC_FC111\DOSE.SP2.Value is the fine dosing flow setpoint
of the dosing block

Specify run time - "SLOW_DOWN" Step
1. Switch to the "General" tab.
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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Parameters for the "CLOSE_LINE" step in the "Initialization" tab
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 LIM11N\CFC_LI11N\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" in the "Initialization" tab

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

No. | Column1 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
10 NP111\CFC_NP111\Motor.StartAut.Value FALSE Switch of motor
7.3.3 Assigning 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.

Getting Started - Part 1 (V9.0 with APL)
Getting Started, 03/2018, A5E39543015-AA 127



Creating SFCs

7.3 Setting parameters

Requirements

Procedure

7.34

"SFC_RMT1" is open in the SFC editor.

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

. Double-click on "DOSE_REA1" transition.

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 assigning the
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 also 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 1/10

Enter address 2

Apply your settings

Select a new line and so on.

. 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?

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

No. |Address 1 Operator Address 2 Meaning

1 FC111\ADDIT\CFC_SETP\ = 1 Dosing in reactor 2?
PARA_DOS_RM1_SEL.Out.Value

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?

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
1 FC111\CFC_FC111\DOSE.DQ1_ | < FC111\CFC_FC111\DOSE.DQ_ | Setpoint of coarse dos-
SP.Value Out.Value ing is less than the dos-
ing 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
1 FC111\CFC_FC111\DOSE.DosEnd.Value = TRUE Dosing ended?

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?
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Close the SFC.
7.3.5 Optimizing the run sequence
Introduction

PCS 7 provides you with a function for optimizing the run sequence based on the data flow.
You use this function when you have completed the configuration of the CFC and SFCs.

Note
Optimizing the run sequence of the blocks

If there is more than one automation system in a project, follow the steps outlined below for
each automation system.

Requirements
® The color_gs project is open in SIMATIC Manager.

e The Plant View is activated.

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

2. Selecta CFC chart from the detail view, followed by the menu command Edit > Open Object.
The chart opens in the CFC editor.

3. Select Options > Optimize Run Sequence.....
The message dialog "The run sequence of the blocks will be changed...." opens.

4. Click "OK".
The run sequence is optimized.

5. Close the CFC chart.
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7.4 The current status

741 Summary

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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8.1 Overview of compiling, downloading, and testing

Overview
This section provides information on the following:
® Compiling the program created with CFC and SFC.
® Downloading the program to the CPU.
e Executing the program in test mode.

This allows you to check the correct functionality of the charts. You have 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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8.2 Procedure

8.2.1 Compiling and downloading 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 color_gs project is open in SIMATIC Manager.

® The Component View is activated.

Procedure
1. Select the "color_gs_Prj_MP\color_gs_Prj_Prj\SIMATIC 400(1)" folder in the tree view.

2. Select 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:
"8 Compile and Download Objects - d
Selection table:
Objects Status Operating mode Compile Download
S-F SIMATIC 400(1)
@l Hardware undefined
o-[§] cPu4toseH
Blocks
& Charts undefined
[§1 Connections undefined
Settings far compilation/download Update Wiew log Select objects
Test Status Dperating tode Al Select Al | Deselect All |
[~ Uponopening [ Upon opening
I Compile only [+ Do not load if compilation enor is detected Check project
Devices connected tao an enterprise netwark, or directly to the internet must be appropriately pratected
i‘j againzt unauthorized access, e.g. by use of firewalls and network. segmentation.
For more information about industrial zecurity, pleaze wisit;
http: /A siemens. comyindustrialzecurity
Start | Close Help

4.
5.

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

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 ¥

Compile Charts as Program 57 Download

CPU: CPU 410-5H
Program name: SIMATIC 400(1)\CPU 410-5H\S7 Program({1)

Generate module drivers Block Driver Settings...

[]Generate SCL source

Cancel Help

7. Click "OK" to apply your settings.
The dialog box closes and the message "Note that the blocks in the CPU will be deleted if
you download late..." 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:
® "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 I/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.

8.2.2 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.
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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:

® 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 document, 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 1/0Os and to monitor the changes.

8.2.3 Testing 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 color_gs 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. In the SFC editor, select Debug > Test Mode.
Test mode is activated.

8.2 Procedure

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

In the lower part of the SFC editor, you can see the status of the program, the operating
mode and the step control mode. The operating mode is set to "MANUAL" by default.
The current step control mode is displayed in the drop-down list and is set to "T" by
default.

In the lower part of the SFC editor, there are also buttons for controlling the SFC, for
example: for starting, holding, resuming.

2. Select Debug > Step Control Mode > T or O.
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, with a small arrow
pointing right.

Steps that have already been worked through are displayed in dark green, 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 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 pa-
rameters. 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.

8.24

Introduction

Testing the program in the CFC editor

You can test CFCs in the CFC editor in the same way as SFCs.
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Requirements
® The color_gs project is open in SIMATIC Manager.
® The Plant View is activated.
e "SFC_RMT1" is open in the SFC editor.
e "CFC_FC111"is open in the CFC editor.

Procedure

1. Select 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 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. Select Debug > Test Mode in the SFC editor.
Test mode is activated.

6. Click the "Start" button from the control and display of the SFC.
This starts the program.

7. 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 next to each other to be able to watch the CFC and the SFC
simultaneously in test mode.

8. Select Debug > Test Mode.
This closes test mode.

9. Close the SFC editor and the CFC editor.
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8.3 The current status

8.3.1 Summary

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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9.1 Operator station in process mode

Purpose of the operator station

The plant operator can operate and monitor the process on the operator station (OS) in process
mode. The 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 a process picture for the color_gs project that allows you to monitor the fill level
of the raw material tank, the status of the valves and so on.
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9.2 Configuration of the operator station

9.2

Configuration of the operator station

The operator station in the project

As soon as the color_gs project is created with the PCS 7 'New Project' wizard, PCS 7
automatically creates an operator station. You have already configured this operator station
in HW Config.

You have not 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

144

The PCS 7 'New Project’ 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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9.3 Working in the SIMATIC Manager
9.3.1 Preparations in SIMATIC Manager
Overview

Before you start to configure in the OS, there are a few preliminary steps to be performed in
SIMATIC Manager:

Step What?

1 Adapt picture names and activate the function for creating block icons (Page 146)
2 Delete unnecessary pictures (Page 147)

3 Create block icons (Page 148)

4 Compile OS (Page 150)

Editing the picture properties
The PCS 7 'New Project' wizard has already created pictures with 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 the color_gs
project, unnecessary pictures from the plant hierarchy must be removed.

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
B [
-12345,87
-12345,67
-12345,67
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Compiling the OS

You must execute the "Compiles OS" function after you finish configuring all the data in
SIMATIC Manager and before you start configuring the OS data. All the data from SIMATIC
Manager, such as variables, messages, texts, plus the hardware and connection
configurations must be "made known" to the OS.

Starting the OS
You have to start the OS to continue configuring it. You then perform other steps in the WinCC
Explorer.

9.3.2 Procedure

9.3.21 Editing picture properties

Introduction

You make the following settings for editing the picture properties:
® Change the name of the picture

e Select the option for creating block icons

Requirements
® The color_gs project is open in SIMATIC Manager.

o The Plant View is activated.

Procedure for changing the picture name
1. Select the "color_gs_Prj_MP\color_gs_Prj_Prj\Plant1\ RMT1" folder in the tree view.
2. Select the picture "Picture(3)" in the detail view.

3. Select Edit > Object Properties.
The "Properties - WinCC Picture: Picture(3)" dialog box opens with the "General" tab active.
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4. Change the default name "Picture(3)" to "RMT1" in the "Name" input box.

Properties - WinCC-Picture: Picture(3) >

General l Block icans ]

Name: |F~! MT1

Path: color_gs_Prj_Priv0S(1MGraC S Picture(3).Pdl
Plant path: color_gs_Prj_PriPlant 1"\RMT1

Storage location C:\Program Files («B86\SIEMENSYSTEP 7z proj'color_gs_Prj
of the project: Mcolo_Pr

Authar: |

Created:

Last changed on:

05 _I'\"Iulti_use.r deactivated

engineerng:

Comment:

ok | Aol | Cancel

5. Click "Apply" to apply the settings and then click "OK" to close the dialog box.

Procedure for activating the option for creating block icons
1. Switch to the "Block icons" tab.
2. Select 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.

9.3.2.2 Deleting 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.

Requirements
® The color_gs project is open in SIMATIC Manager.

¢ The Plant View is activated.
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Procedure
1. Select the "Plant1" folder in the tree view.
2. Select "Picture(2)" in the detail view.

3. Press the <DEL> key.
The "Delete" message dialog opens.

4. Click "Yes".
The picture is deleted.

5. Repeat steps 1 through 4 for the following folders in the plant hierarchy:

Name of the Folder

Name of the Picture

FC111

Picture(4)

ADDIT

Picture(5)

9.3.2.3 Creating block icons

Requirements

® The color_gs project is open in SIMATIC Manager.

o The Plant View is activated.

® The option for creating block icons is selected.

You can find information about these settings in the section "How to Work with Picture

Properties (Page 146)".

Procedure
1. Select the

"color_gs_Prj_MP\color_gs_Prj_Prj\Plant1\ RMT1" folder in the tree view.

2. 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 document, the picture is called

"Plant\RMT1\RMT1".

148
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3. Check the following settings:
- Check box in front of the "Plant1\RMT1\RMT 1" picture is selected.
- The value "2" is entered in the "Lower hierarchy levels included" drop-down list.

Create/Update Block lcons

Block icons will be created or updated for the following pictures:

[w|PlartT5RMT15RMT

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

Hierarchy Chart/Block j
Lowaer hierarchy levels included: 2 -
Zoom block icohs
Zoom factor (B0 - 500%]; [00

[ Position block icons automatically

0K | 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 lcons (3283:5033)

e Tao enzure pozsible automatic carections to the WinCC
'0' picture interconnections, you must subseguently compile
= the azzociated operator stations befare making changes
to the name componentz of the azzociated process
varables [HID, chart names, ..).

Do you want to view the function lag now?

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 color_gs project. 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.

9.3.24 Compiling 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 color_gs project is open in SIMATIC Manager.

® The Component View is activated.

Procedure

1. Select the "color_gs_Prj_MP\color_gs_Prj_Prj\ [Name of the SIMATIC PC-Station]" item in
the tree view.

2. Select 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".

5. Select "Compile" and "Download" check box for "Connections”
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6. The "Settings: Compile OS" window opens. You can ignore this setting as you have not yet
created more than one area / one OS in this project.

Settings: Compile 05 X
Assignment of areas to Operator Stations
Hierarchy | Area | 0S5 Assignment | Commert
[EPlart1\RMT1  RMT1 PCS7DOCUINWINCC Appl MNOS(1)
| Meadt > Cancel Help
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7. 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 type "Sym. conn." This is the connection which the automation
system and operator station use for communication and that you have already created in

NetPro.
Settings: Compile 05 X
Select the network connections for the 57 Programs associated with the areas.
Operator stations and areas: S7 programs and network connections:
= # 051 S7pr... | Connections | Subnet | Subnet type | Wi
RMT1 S7Pro... 2 S7c.. Sym.conn. NMa
< >
Mote: Al areas are selected because the option Clear/Reset’ is active
< Back MNead = Cancel Help

8. 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.

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

Settings: Compile 05 X

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

Data Further options
Minimum acquisition cycle of the archive tags:
Tsecond =

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

¥ Picture Tree
=

Scope

* Ertire OS [~ With memory reset

" Changes

Language settings

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

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

< Back Apply Cancel | Help

11.Click "Apply".

12.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.

13.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.

14.Close the text editor.

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

9.3.2.5 Starting 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 color_gs project is open in SIMATIC Manager.

o The Component View is activated.
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Procedure

1. Select the following object in the tree view:
"color_gs_Prj_MP\color_gs_Prj_Prj\sName of the SIMATIC PC-Station>\WinCC Appl\
os(1)".

2. Select Edit > Open Object.
The PCS 7 OS - WIinCC Explorer opens.
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9.4 Working on the OS
9.4.1 Structure of the OS - WinCC Explorer
Introduction

WinCC Explorer provides you with a series of editors that you can use to configure an OS. But
for configuring the OS you will only use a few of these editors.

Basic structure of WinCC Explorer
In principle, the structure of WinCC Explorer is very similar to Windows Explorer:

® [nthe 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.

9.4.2 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.

943 Introduction of the OS Project Editor

Configuration

The "OS Project Editor" is used to configure the OS. This needs to be adapted to match the
computer settings. 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.
e SIMATIC manager is open in Component View

e WinCC Explorer is open.

Note

If the computer on which PCS 7 is to be operated was purchased as part of a bundle from
Siemens, the settings are already pre-configured.

Procedure
1. Select OS(1) > OS Project Editor in the WinCC Explorer.
2. Right click on "OS Project Editor" and select "Open".
3. Select the "Layout" tab.
4. Select the screen resolution and "Monitor configuration” of your monitor.
5. Click "OK" and close the OS Project Editor.
944 Setting 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 0S(1).

2. Select 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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9.5 Working in general with the Graphics Designer

9.5.1 Introduction to the Graphics Designer

User Interface

The Graphics Designer is one of the editors of the OS. The user interface of the Graphics

Designer is 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 - SVG library

Standard objects
e Standard

e Controls

e Styles

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.

® 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.

9.6.2 Opening 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

Procedure

9.5.3

Introduction

158

The color_gs project is open in WinCC Explorer.

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 SIMATIC
Manager. You can also see that the block icon for the valve has been inserted both in the
horizontal alignment and vertical alignment variants. These two variants are influenced by
the setting in the Process Object View in the "Picture Objects" tab that you made when
assigning parameters for the CFCs.

| [GFC_FCiii/CTRL FIO| . . E111/GEC FCI11/00SE . . [ULH11GFG LH11A | |

: =T = T W [ |

T -12345,87 - | -12345,67 - |-99995,99 N
-12345,67 .. | =1234587 ..
-12345,67 o 0000000000 altan o o

| [PARA DOS AM1 SEL . | fC FC111/5F INT ExT::m'::::
N -« " e Wi [ [ |

Note

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

How to open the various toolbars

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
The process picture is open in the Graphics Designer.
Procedure
1. Select View > Toolbars.
The submenu opens. Here you see the toolbars and dialog boxes that you can show and
hide in the Graphics Designer.
2. Select the check box as shown in the figure:
#¥ Graphics Designer - RMT1.PdI
File Edit | Wiew | Arrange Tools ‘Window Help
J lﬂ L_? Toolbars 4 Alignment Palette il
RMTA.Pdl Full Screen Layer Palette
Caolar Palette
RMT1.Pdl Grid... Object Palette L
. | oo *|[v] FontPalette '
o oannd Layers... Standard Palette
s e Language... Status Bar
e o Update references F5 Zoom Falette
L Output Window
L I:‘s;.rmbollibrary
i sveibrary
......................... Cﬂﬂtrﬂls
......................... Dynamic Wizard
s ) object properties
| Frocess Fictures
L Staﬂdard
L Styles
L] s
L Reset
Result

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

"Standard" tab

"Controls" tab

In Getting Started, you use the "Standard" tab.
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9.54

Objects in the Graphics Designer

Objects in the Graphics Designer

9.5.5

Description

9.5.6

Description

9.5.7

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.

Static objects

To visualize equipment, such as a pipe or a tank, you require static objects. These objects do
not change when they are in process mode; in other words, they are not influenced by a status
or by a value of a process tag.

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 insert text fields with appropriate labels for all the process tags.

Working of tag interconnection

Tag interconnection

160

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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9.6 Creating the process picture

9.6.1 Inserting 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. Select the "Global Library\PlantElements\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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3. Drag additional objects to the drawing area as per the table below.

Name of the ob- | Total Path in the library ;

ject Object

Horizontal pipes 2x Global Library/PlantElements/Pipes - Smart Objects;
3D Pipe Horizontal

Vertical pipes 5x Global Library/PlantElements/Pipes - Smart Objects;

3D Pipe Vertical

Angle 1Xx Global Library/PlantElements/Pipes - Smart Objects;
3D Pipe Elbow 1
Angle 1x Global Library/PlantElements/Pipes - Smart Objects;

3D Pipe Elbow 2

Angle 1x Global Library/PlantElements/Pipes - Smart Objects;
3D Pipe Elbow 3
Angle 1x Global Library/PlantElements/Pipes - Smart Objects;

3D Pipe Elbow 4

Control valve 1x Global Library/Symbols/Valves;

30
Tanks represent- | 2 x Global Library/Siemens HMI Symbol Library/Tanks;
ing reactors Tank1

Note: The icon is reduced.
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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.

— Place the automatically created icons according to the following figure (see section
"Opening a process picture (Page 157)").
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9.6.2 Labeling the parts of the plant

Overview

The parts of the plant are labeled in three separate steps:

Step What?
1 Insert and format text field (Page 164)
2 Set text field (Page 164)
3 Duplicate text field (Page 165)
9.6.3 Step 1 - Inserting a text field

Requirements

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

® The static objects have been inserted.

Procedure

1. Select "Standard Objects/Static Text" in the "Standard" tab.

2. Use the mouse to navigate to the drawing area.
The cursor transforms into a small text input symbol.

3. Draw a text field on the left side of the reactor.
A rectangle is inserted and the text within it is already selected.

4. Change this text to "Reactor 1".

5. Press the Enter key to apply the text.

6. Now format the text field using the "Styles" tab:

9.6.4 Step 2 -

Requirements

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/Global Color Scheme/Transparent”
entry. The text field color is now transparent.

Setting the text field

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

® The text field is inserted and selected.

164
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Procedure

1. Select View > Toolbar > Object Properties.
The "Properties" tab is enabled in the detail field.

2. Select the "Static Text" entry in the tree view.
The detail view shows the name of the text field and the layer.

3. 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.

4. 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.

5. 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.

7. Close the "Object Properties" dialog box.

Result

All changes are shown.

9.6.5 Step 3 - Duplicating the text field

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

® The settings for text fields have been made.

Procedure

To avoid having to repeat all the settings you made for the first text field, you must duplicate
the existing text field and simply overwrite the existing text.

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

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

3. Select View > Toolbars > Object properties.
4. Change the object name to "Reactor 2" in the detail view.

5. Position the text field next to the object.
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9.6 Creating the process picture

6. Repeat steps 1 to 5 to create the following text fields:
— Raw materials tank
— Plant unit RMT 1

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

8. Switch to the detail view and enter the value "16" for the "Font Size" attribute.
9. Close the "Object Properties" dialog box.
10.Position the text fields as follows:

— Raw 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 File > Save.
This saves the process picture.
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9.6 Creating the process picture

9.6.6 Current status of the process picture...

Result

Now that you have inserted the tank, the pipes, and labeling, your process picture should look
like the one below:
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9.6 Creating the process picture

9.6.7 Adapting process pictures

Introduction

To operate and monitor the process, open the OS in SIMATIC Manager and activate the OS
project.

You can make any changes or expansions you like to process pictures in the Graphics
Designer of the WinCC Explorer.

It is possible that object names are not shown in process pictures. In view of this, insert the
"Show/Hide Tag" button from the "@TemplateAPLVx.PDL" template picture in the process
picture. Use this button to show/hide the object name.

Requirements

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

Procedure

1. Select the "File > Open".
The "Open" dialog window opens

2. Double-click the "@TemplateAPLVx.PDL" object in the list in the "Name" column.
The "@TemplateAPLVx.PDL" template picture opens.

3. Select the "Show/Hide Tag" objects.

ShowiHide Tag

Select Copy in the shortcut menu.
Click on the open picture "RMT1.pdI".
Select Edit > Paste.

Select File > Save.

Select File > Exit.
The Graphics Designer closes.

© N o O &

Result

During the subsequent process operation, you can show or hide the object names by clicking
the "Show/Hide Tag" button.

Getting Started - Part 1 (V9.0 with APL)
168 Getting Started, 03/2018, A5E39543015-AA



Conlfiguring the operator station

0.6.8

Introduction

Requirements

Procedure

9.6 Creating the process picture

Connecting the raw material tank with the process value

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.

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

The static objects have been inserted.

. 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.

. Ifthe "Object properties” dialog box is not visible at the bottom of the screen, select 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.

. Enter the name "Raw material tank1" and press the "Enter" key.

Object Properties * 0 X

Propeties  Events

T:Eﬂk“ Attribute Static Dynarmic Update Cycle Indirect
-~ Geomnetry Object Name  Raw material tank1
i Colors Layer 0

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 "Fill

Level" attribute and open the shortcut menu.

. Select Tag....

The tag selection dialog opens.

. Selectthe "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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9.6 Creating the process picture

10.Select the "PV_Out#Value" tag in the detail view.

B Tags - Project: CA\Program Files (x86)\SIEMENS\STEPT\s7proj\color_gs_Prjvcelo_Prjiwi... ? x
] o EE = L []STEP 7 Symbal Server
W4 ES Variables
Filter: | | ~ | Data source: | | inCC Tags
B@ ES Variables ~ | Mame Type Comment
'-:-"" 'E‘”F:;m ZIPV_GradPPzST Unsigned 8-bit...  Signal Statu:
= EC111 ZIPV_GradPP#Value 32-bit floating...  Value
L1 3PV_Hy;t 32-bit floating... PV - Alarm F
B[@ CEC_LITT ZIPV_OpScalezHigh 32—bftf|oatfng... High Value
ﬂ' LIA 3PV_OFISCE|E#LDW 32-bit floating...  Low Value
ME111 P‘u’_Out#ST Unsined Sbit... Signal Statu
NE112 PV _Qut#Value 32-bit floating...
: ZIPV_TH_Lim 32-bit floating... PV - High To
v DPV_TH_Mngn Binary variable ~ Message ena v
e Lt - e .. . -
< > < >
Cancel Help
11.Click "OK".
This accepts the variable and its entire path in the "Dynamic" column.
Object Properties * O X
Propeties  Events
Attribute Static Dynamic Update Cycle
25.000000 J Plant1/RMT1/LN11/CFC_LIT11/LIAPY_Out#Value  Upon change [
Maximum Value  100.000000 Q‘ Tag_max Upon change ¥

Mizcellaneous

0.000000e+000 Tag_min Upen change O

Minimum Value

Tag Assignment

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

13.Enter the value "600" in the "Maximum Value" 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 File > Save.
This saves the process picture.
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9.6.9

Requirements

Procedure

9.6 Creating the process picture

Adding explanatory text

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

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.

3. Format the text fields using the style palette:

— Frame invisible - "Line weight/Invisible" setting

— Fill transparent - "Fill Pattern/Global Color Scheme/Transparent" setting
4. Select the "Properties" tab.
5. Select "Effects".

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 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/Global Color Scheme/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 Edit > Group > Group.
This groups all the objects into one single object and makes it easier to move them.

13.Position the objects between the reactors.
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9.6 Creating the process picture

9.6.10 Step 4 - Configuring the setpoint default

Requirements

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

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

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/Global Color Scheme/Transparent” setting
Insert a whole frame from the object palette: "Standard Objects/ Rectangle" object
Format the whole frame using the style palette:

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

— Fill: Transparent - "Fill Pattern/Global Color Scheme/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.

6. Group the objects by selecting Edit > Group > Group.

Procedure
1.
2.
4.
172

Position the grouped objects in the lower section on the left side.
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9.6 Creating the process picture

9.6.11 Completing the work

Procedure

1. Complete the positioning of all objects.
The process picture will then appear as follows:

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

3. Close the Graphics Designer.

Getting Started - Part 1 (V9.0 with APL)
Getting Started, 03/2018, ASE39543015-AA 173



Configuring the operator station

9.7 The current status

9.7 The current status

9.71 Summary

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 1

10.1 Planning the user interface

10.1.1 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

e Changing from a block icon to the associated faceplate

e (Creating the dosing quantity in the faceplate

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

e 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.

10.1.2 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.

Getting Started - Part 1 (V9.0 with APL)
Getting Started, 03/2018, A5E39543015-AA 175



Working in runfime

10.1 Planning the user interface

176

The user interface in process mode is divided into four areas:

® Message line

Displays the most recent message with the highest priority.

Overview area

Lets you select the areas of a plant and view these by means of the various command
buttons. In your "color_gs" project, you have only one button, namely "RMT1", because
your plant consists of only one part.

Next to each button there are four other small buttons which you can use to view alarms
and warnings from the sublevel hierarchy. If you click in this area, you automatically change
to the process picture in which the alarm or warning originated.

The arrow key on the extreme right opens a tree view in which you can select a sublevel
of the hierarchy.

Process picture

Returns the associated process picture, depending on the area you selected in the
overview. In your "color_gs" project, the plant picture you created in the Graphics Designer
is displayed.

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
| : |
L] [] LITT]] LT
[]
L]
[] [] []

Process picture

[ e o o o o o R o

l

Keyset
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10.2 Operator control and moniforing in process mode

10.2 Operator control and monitoring in process mode
10.2.1 Setting the language in WinCC
Introduction

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

Requirements
e WinCC Explorer is open.

Procedure

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

2. Select the "Parameters” tab.

3. Select the "English (United States)" language from the "Runtime Language" and "Runtime
Default Language" drop-down list.

4. Click "OK".

5. Close the window.

10.2.2 Activating the process mode

Requirements
® WinCC Explorer is open.

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

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

Alarm Logging RunTime

32 %

Initializing archive management...

5 %

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

10.2.3 Starting the process

Introduction

To enable operator control and monitoring of all functions that you have configured, you 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"

e 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 Command" 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 "keyset change":

10.2 Operator control and moniforing in process mode

The second button set is displayed.

P>

2. Click "SFC Visualization".

G

The "Open SFC" dialog box opens. As 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.

8 Open SFC

Hierardhy:

x

------ & PCSTDOCU3

SFC Mame Last.. Sho.. Con.  Type
* T OF|*T T OT|*TOF
=2 Plant1/RMT... 12/1... Plan...

3. Select the "RMT1/ FC111/ SFC_RMT1"chart in the detail view and click "OK".
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10.2 Operator control and moniforing in process mode

4. This view is comparable to the display that you worked with when testing the SFC in the

SFC editor.
A =
Plant1/RMT1/SFC_RMT1
| SFC sectian Radl
Completed T ~ |4 Synchronize il
MAMNUIAL ]7 | E’ RUN
RARUADY I siar | i [ EEstme | 1 command outout Active step
AUTO [ Aser |87 Compieie [ step 0 oyelic operstion
& |J'_; Festart |K\ Fesat | [ Time manitaring
[ Synchranize Sequence properies Start condition i‘

~

=

\/ INIT_LINEZ

£

A< RUN /

5. Position this detailed display so that you can see your entire process picture.

6. Click "Start".
The "SFC Command" 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 a 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, due to the fact
that the tank is slightly overfilled.
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10.2.4 Stopping 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 Command" dialog box opens.

2. Click "OK".
This stops the process.

3. Now click "Reset" and then "OK" in the "SFC Command" dialog box.
This resets all values to the input values.

10.2.5 Controlling 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 181)
® Open faceplate (Page 182)

e Define setpoint value (Page 182)

10.2.6 Specifying the reactor

Procedure

1. Click on the "PARA_DOS_RM1_SEL" block icon.
The associated faceplate opens.

2. Click "Command".

3. Check the reactor within 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 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 xpp].npi u]os] R]m] s]EL
"On" Reactor 2 selected IF'JTFUT nlosl. RIWI 5|EL
10.2.7 Opening 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.
10.2.8 Changing the setpoint
Introduction

The setpoint is changed in two steps:
® 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.

A4 Plant1/RMT1/FC111/CFC_FC111/SP_INT_EXT

Binary value operator IBI

L L L L[]

Mode
| Off | Command

88}
LY
ffe

2. In the Command row, click the "..." button on the far right.

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:

— In the Command row, click the "..." button on the far right.

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 =C|FC|111|#S|P I|NT| Elxr
"Oon" Setpoint selected externally
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Step 2: Enter the setpoint

1. Click on the ".../CFC_FC111/DOSE" block icon.
The faceplate opens.

Irm

Coarse dosing

— (e — | CCEC] REE GUERY LG UNGEMGEE

2. Check which setpoint default is enabled:
If you want to select the other setpoint default, proceed as follows:

— Click "..." under "Setpoint" option.
The faceplate is expanded.

— Click "External" if the external setpoint should be selected or "Internal" if the internal
setpoint should be selected.
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3. Click on the "internal" box and then click "OK".

o T R

Automatic |
External (PN

FHERE]

LEl7 INGEMGREE

#| ok || cancel |

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.

Automatic

|__internal || ..

| ool UL

LElE INGEMGREE

A

;_Ill.ll
25 05l[osl25]| o _ r
I G

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.

10.2.9 Working 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

Message list

10.2 Operator control and moniforing in process mode

When the process is in run state, 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.

You can also view all the messages and alarms in a list.

1. Click "keyset change" in the keyset area.

<

2. Click on "alarm logging" in the keyset area.
: _|| :
===

The message list is displayed.

3. Acknowledge the messages as shown in the table below.

If you ... ... then
want to acknowledge a single mes- | click "Single acknowledgement". @?
sage

This acknowledges the message that is highlighted in color
at the start of the line.

want to acknowledge all messages | click "Group acknowledgement". =]

£

4. Click the buttons in the key area to navigate to the various message and alarm lists.

5. Click the "previous graphic picture" button in the button area:

Rp)

This returns you to the "RMT1" process picture.
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10.2.10 Exiting process mode

Procedure
1. Click "keyset change" in the keyset area:

[P

2. Click "exit runtime".

€

The "Exit Runtime" dialog box opens.
A =

Exit Runtime @

Are you sure to deactivate the runtime session?

If you agree push the "Deactivate™ button.

Deactivate Cancel

3. Click "Deactivate".
This is used to exit process mode.

4. Exit WinCC Explorer.
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11.1 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": 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 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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11.2 Copying the existing ‘RMTT1' part of the plant
11.2 Copying the existing 'RMT1' part of the plant

Requirements
® The color_gs project is open in SIMATIC Manager.
® The Plant View is activated.

® 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.

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 New name
name
RMT1(1) RMT2 RMT1(1)" process picture | RMT2
SFC_RMT1(1) SFC_RMT2
FC111 FC112 CFC_FC111(1) CFC_FC112
ADDIT ADDIT2 CFC_SETP(1) CFC_SETP2
LI111 L1112 CFC_LI111(1) CFC_LI112
NK 111 NK115 CFC_NK111(1) CFC_NK115
NK112 NK116 CFC_NK112(1) CFC_NK116
NK113 NK117 CFC_NK113(1) CFC_NK117
NK114 NK118 CFC_NK114(1) CFC_NK118
NP111 NP112 CFC_NP111(1) CFC_NP112
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Performing the additional task

11.2 Copying the existing ‘RMTT1' part of the plant

Result

Your plant hierarchy should now appear as follows:

color_gs_Prj_MP (Plant View) -- C:\Program Files (x86)\SIEMENS\STEPT\STProj\color_gs\colo MP | = || =) [[uiel
~ %cnlm_gs_F'ri_F'ri @ color_gs_Pri_Lib

[ color_gs_Pri_Lib v
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Performing the additional task

11.3 Preparation for process mode

11.3

Preparation

192

Preparation for process mode

New charts and a new process picture were created when plant component RMT1 was copied
to create RMT2. This new information must now be downloaded to the automation system and
"made known" to the OS.

You use the central "Compile and Download Objects" function for this purpose. In this situation,
PCS 7 provides you with the option of compiling and downloading only the changed
information. This reduces the time required for the compile and download operation. In your
color_gs project, this is not yet a problem since the project is small. When configuring large
plants, this option gains in significance.

Once the compile and download operation is complete, you need to adapt the RMT2 process
picture.

Then you can activate process mode and test the functions.
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11.4 Compiling and downloading the changes
11.4 Compiling and downloading the changes

Requirements
® The color_gs project is open in SIMATIC Manager.
® The Plant View is activated.
e The CPU is in "RUN" mode.

Procedure
1. Select the "color_gs_Prj" object in the tree view.

2. Select PLC > Compile and Download Objects..
The "Charts" object status is "changed".
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11.4 Compiling and downloading the changes

3. Activate the check boxes as follows:

"8 Compile and Download Objects - d

Selection table:

Objects Status Operating mode Compile Download
=-&p color_os Pri_Prj
£-& PCSTDOCU3
@l configuration undefined

=-[§ WincC Appl

[ Connections undefined

Iy 05(1)

CHEl  SMATIC 400(1)
@l Hardware undefined

o[ CcPU 4105
Blocks

@ Charts undefined

[ Connections undefined

El = E =] = E =] EE
E = E O E E| =] EE

=1
El=

Settings far compilation/download Update Wiew log Select objects

Test Status Dperating tode Single Object Al Select Al | Deselect All |

[~ Uponopening [ Upon opening

[ Compile only [+ Do not load if compilation eror is detected Check project

Devices connected tao an enterprise netwark, or directly to the internet must be appropriately pratected
i‘j againzt unauthorized access, e.g. by use of firewalls and network. segmentation.

For more information about industrial zecurity, pleaze wisit;
http: /A siemens. comyindustrialzecurity

Start | Close | 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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11.4 Compiling and downloading the changes

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 d

Compile Charts as Program 57 Download

CPU: CPU 410-5H

Program name: SIMATIC 400(1)\CPU 410-5H\S7 Program({1)
Scope
() Entire program

Generate module drivers Block Driver Seftings...

[]Generate SCL source

Cancel Help

6. Switch to the tab "S7 Download".
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11.4 Compiling and downloading the changes

196

7. Make the following settings:
— Select the "Changes only" option button in the "Download mode" group.

8.

Select the check box "Include user data blocks".

Compile Program / Download to Target System

Compile Charts as Program 57 Download

CPL: CPU 410-5H

Program name:

Download mode

() Entire program
®ih :
(") To test CPU {entire program)

Show Changes

Include user data blocks

Download 57 program?

Read the notes in the online help about possible effects
Auto-archiving

Browse for Version Project ...

Archive project after successful download

SIMATIC 400(1MCPU 410-5HMS7 Program(1)

Cancel

Help

Click "OK".
The settings are applied.
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11.4 Compiling and downloading the changes

9. Select the "OS(1)" object and click "Edit".
The "Assignment of areas to Operator stations OS(1)?" dialog box opens, with the existing
"RMT1" plant unit and the new "RMT2" plant unit displayed in the list. Both are automatically
assigned to the OS (1).

Settings: Compile 05 X
Assignment of areas to Operator Stations
Hierarchy | Area | 0S5 Assignment | Commert
[EPlart1\RMT1  RMT1 PCS7DOCUD3WInCC Appl MOS5(1)
[E]Plart1\RMT2 RMT2 PCS7DOCUD3WinCC Appl NOS(1)
€ >
[ he> Cancel Help
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11.4 Compiling and downloading the changes

198

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.

Settings: Compile 05 X

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

Operator stations and areas: S7 programs and network connections:
= L J05(1) 7pr... | Connections | Subnet | Subnet type | Wi
RMT2 (5157 Pro... 2 Eher. Ind.Bh  TC

RMT1

£ >

Connection...

< Back | et > Cancel | Help

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.

18.Close the text editor.
19.Click "Close" in the "Compile and Download Objects" dialog box.
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Performing the additional task

11.5 Adapting the OS configuration

11.5 Adapting the OS configuration

Requirement

The color_gs project is open in WinCC Explorer.

Procedure

1. Open process picture "RMT2" in the Graphics Designer.
2. Change the header text to "Plant unit RMT2".

3.
4

Save the process picture.

. 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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Performing the additional task

11.6 Starting the process mode

11.6

Requirements

Procedure

200

Starting the process mode

The OS is compiled.
The color_gs 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.

. 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 Working in runtime (Page 175).

. Perform the following steps in process mode:

— Switch between the plant units.
— Change the setpoint preset value.
— Specify the reactor selection.

— Others.
For additional information on this, refer to Working in runtime (Page 175).
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121 The "color_gs" project

The "color_gs" Project

You can download the completely configured PCS 7 project color_gs from the Internet
(www.siemens.com/pcs7-documentation).

1.
2.
3.
4.

Select the manuals of the PCS 7 version V9.0.
Expand "Getting Started".
Click the appropriate language for "PCS 7 Getting Started - Part 1 as V9.0 with APL" topic.

Click "Appendix" to download the version-specific project.

Use this project to gain an insight into working with SIMATIC PCS 7 or to compare the project
you have created with this sample 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 sample project:

Open the sample project (Page 202)

Adapt the hardware of the sample project (Page 203)
Adapt the blocks for the sample project (Page 203)
Adapt the project data for the sample project (Page 205)

Compile and download the sample project (Page 206)
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Starting and adapting the example

12.2 Procedure

12.2 Procedure

12.2.1 Opening the color_gs project
Introduction

This step is only necessary if you want to work with the color_gs 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.

Requirement
SIMATIC Manager is open.

Procedure
Select File > Retrieve....
Open the folder in which you have stored the "color_gs.zip" file.

Select file "color_gs.zip" and click "Open".

o N =

If you ...
— 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"
message window opens.

5. Click "OK".
The message box "Multiproject 'color_gs_Prj_MP' has been retrieved from the archive. Do
you want to start it now?" dialog box opens.

6. Click "Yes".
A warning message "Have you registered for the SID (system identification number)? If not,
please register under www.siemens.com/SID registry!" opens.

7. Click "OK".
The project opens with the Component View activated.
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12.2.2

Requirements

Procedure

12.2.3

Requirements

12.2 Procedure

Adapting the hardware for the color_gs project

The color_gs project is open in SIMATIC Manager.

The Component View is activated.

. Activate the required network adapter in the configuration console.

For detailed information about this, refer to the section entitled
Settings (Page 30) under the Making the settings in the configuration console (Page 30)
topic.

. Configure the AS:

— Select your existing component from the hardware catalog and drag it to the correct slot.
A number of the components we have used are placed intentionally on the correct slots.

— Make the settings for the network connections (Ethernet).
For detailed information about this, refer to the section entitled
Configuring the AS (Page 40).

. Rename the PC station in the SIMATIC Manager:

— Inthe tree view, select the object with the symbol @.

— Enter the name of your computer in the object properties.
For detailed information about this, refer to the section entitled
Renaming the PC station (Page 43).

. 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 entitled
Configuring the PC station of the OS (Page 44).

. Configure the network connection in NetPro and download to the PC station.

For detailed information about this, refer to the section entitled
Making settings in NetPro (Page 46).

Adapting the blocks for the color_gs project

® The color_gs project is open in SIMATIC Manager.
® The "PCS 7 AP Library Vxx" library is open and selected.
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12.2 Procedure
Note
The procedure is used to update the blocks only if you have the Advanced Process library
version higher than V9.0. If the Advanced Process library version is V9.0 go to step in
procedure, Compiling and downloading the color_gs project (Page 206).

Procedure

1. Select the "PCS 7 AP Library Vxx\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_Prj_MP\color_gs_Prj_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.

5. Select "color_gs_Prj_MP\color_gs_Prj_Lib\S7 program(1)\Charts" in the tree view.
6. Select the process tag type "VALVE_Lean".

7. Select Edit > Open Object.
The process tag type opens in the CFC editor.

8. Select 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 entry "color_gs_Prj_MP\color_gs_Prj_Lib\S7 program(1)\Blocks" in the tree view.
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12.2 Procedure

16.Select Options > Charts > Update Block Types....
The "Update Block Types" wizard opens.

— In the "Select the S7 programs to be checked" step, select all the files of the 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.

12.2.4 Adapting the project data for the color_gs project

Requirements
® The color_gs project is open in SIMATIC Manager.

® (OS(1) is selected in the Component View.

Procedure

1. Select Edit > Open Object.
The "s7omwinx" dialog box opens.

2. 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.

6. Click "OK".
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12.2 Procedure

12.2.5

Requirements

Procedure

206

7. Acknowledge the "Change computer name" message with "OK".
The computer symbol will now be crossed out in red in the detail view.

8. Exit WinCC Explorer and open it again.
The computer name has now been applied.

9. Select the entry "OS Project Editor" in the navigation window.

10.Right-click and then 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.

Compiling and downloading the color_gs project

® The color_gs 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.

1. Select the "color_gs_Prj_Prj" object in the tree view.

2. Select PLC > Compile and Download Obijects..
The "Compile and Download Objects" dialog box opens.

3. Activate the following check boxes:
— color_gs_Prj_Prj\[name of the PC station]\Configuration: "Compile" and "Download"

— color_gs_Prj_Prj\[name of the PC station]\WinCC Appl.\Connections: "Compile" and
"Download"

— color_gs_Prj_Prj\[name of the PC station\WinCC Appl.\OS(1): "Compile"
— color_gs_Prj_Prj\SIMATIC 400(1)\Hardware: "Compile" and "Download"
— color_gs_Prj_Prj\SIMATIC 400(1)\[Name of the CPU]\Charts: "Compile" and "Download"

color_gs_Prj_Prj\SIMATIC 400(1)\[Name of the CPU]\Connections: "Compile" and
"Download"

4. Select the "Charts" object and click "Edit".
The "Compile Program\Download to Target System" dialog box opens.
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12.2 Procedure

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.

Working in the OS
1. Switch to the Component View of SIMATIC Manager.

2. Open the OS.
You can access detailed information about this in the section:
"Starting the OS (Page 153)".

3. Activate process mode.

Additional information

You can find the detailed information about this in the section:
"The operator station in process mode (Page 175)".
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Message, 186
Adapting, 54, 103, 199, 203
Default names, 54
OS Configuration, 199
Parameter, 103
Sample project, 203
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Text field, 171
Additional task, 189
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Delete interconnection, 105
Applications, 20
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Configuring, 40
AS-OS assignment, 57
AS-OS communication, 57
Assigning parameters, 82, 86, 90, 92, 103, 122, 127
Blocks in CFC_FC111, 86
Blocks in CFC_LI111, 90
Blocks in CFC_NP111, 92
CFC_NK111x, 103
CFC_SETP, 82
SFC, 122
Transitions, 127

B

Block, 63
Saving, 63
Block catalog, 78
Block comment, 103
Block icons, 146, 148
Activate generation, 146
Generating, 148
Blocks, 81, 93
I/Os, 81
Interconnecting, 93
Brief overview, 19
PCS 7,19
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Test mode, 139
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CFC_NP111, 71, 92
Assigning parameters, 92
CFC_SETP, 70, 81, 82
Assigning parameters, 82
Insert blocks, 81
CFCs, 70,71, 72, 80, 93
Interconnecting, 93
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Opening, 80

Project "color_gs", 70
Change, 78

from the overview to single sheet, 78
Changes, 193

Downloading, 193
Close, 38

Project, 38
color_gs project, 201
Compile, 133, 150
Compiling, 134, 206

CFCI/SFC, 134

Example project, 206

Object, 134

Operator station, 150
Component View, 23, 144

Operator station, 144
Components, 19

PCS 7 project, 19
Configuration, 28, 40, 79, 144

Catalog in the CFC editor, 79

Hardware, 40

PCS 7 0OS, 144

Project plant, 28
Configuration console, 30

Setup, 30
Configuration steps for the color_gs project, 29
Configuration tasks, 80

Overview of CFC charts, 80
Configure, 81

Blocks in CFC charts, 81
Configured mode, 30
Configuring, 40, 44

AS, 40

0S, 44

Station, 40
Connection partner, 46
Coping, 190

Plant components, 190
Create, 115

Sequential control system, 115
Creating, 32, 34, 73

CFC chart, 73

New project, 32

Project, 34

D

Default names, 54
Adapting, 54
Defining, 100
Connections for the process object view, 100
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Delete, 105, 147

Interconnection to addresses, 105
Picture, 147

Description, 21, 25

Project "color_gs", 25
SIMATIC Manager, 21

Detail view

SIMATIC Manager, 22

Device, 53
Display, 78

CFC editor, 78

Download, 49, 133

Hardware configuration, 49

Downloading, 134, 193, 206

CFC, 134

Change, 193
Example project, 206
Object, 134

SFC, 134

Drawing area, 157
Duplicate, 165

E

Text field, 165

Edit, 146

Picture properties, 146

End, 181, 188

Process mode, 188

ES, 20

Applications, 20

Example project, 206

Compiling, 206
Downloading, 206

Example project color_gs, 202

F

Retrieving from archive, 202

Faceplates, 182
Filter, 100
Format, 164

Text field, 164

Function, 53
Functions, 110

G

SFC Editor, 110

Generating, 148

Block icons, 148
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Object palettes, 158
Objects, 157, 160
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Hardware, 15, 40
AS configuration, 40
Catalog, 40
Requirements, 15
Hardware configuration, 40, 49
AS, 40
Download, 49
Hardware settings, 30
Hide, 66, 67
Library, 66, 67
Hierarchy folder, 56, 190
Insert, 56
Renaming, 190
Higher Level Designations, 51
How to adapt the blocks for the sample project, 203
How to adapt the project data for the example
project, 205

I/Os, 81
Hidden, 81
Identification, 59
CFC, 59
Initialization, 122
Insert, 172
Setpoint default, 172
Inserting, 56, 74, 75, 81, 84, 89, 102, 161, 164
Block in CFC_FC111, 84
Block in CFC_SETP, 81
Blocks in CFC_LI111, 89
CFC charts in the plant hierarchy, 74
Hierarchy folder, 56
Piping / tanks in the process picture, 161
Process tag type, 75, 102
Text field, 164
Interconnect, 169
Raw materials tank with process value, 169
Interconnecting, 93, 97
CFC_FC111, 96
CFC_LIM111, 97
CFCs, 93
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Delete, 105
Interfaces, 30
Setup before configuration, 30
IP Protocol, 44

L

Labeling, 164

Labeling plant units in the process picture, 164
Libraries, 78, 157

Graphics Designer, 157
Library, 62, 66, 67

Hide, 66, 67

Opening, 62

Show, 66, 67

M

MAC address, 30, 44
Manual, 11
Purpose, 11
Master data library, 32, 60, 63, 65
Advantages, 60
Process tag types, 60
Saving blocks, 63
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