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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.

AAWARNING

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

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

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

NOTICE

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

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

Qualified Personnel

The 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:

AAWARNING

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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Overview of the Getting Started 1

1.1 Introduction to the TIA Portal

Introduction

The Totally Integrated Automation Portal, referred to as TIA Portal in the following, offers all
the functions you need for implementing your automation task assembled in a single, cross-
software platform.

The TIA Portal is the first shared working environment for integrated engineering with the
various SIMATIC systems made available within a single framework. The TIA Portal
therefore also enables reliable, convenient cross-system collaboration for the first time.

All required software packages, from hardware configuration and programming to
visualization of the process are integrated in a comprehensive engineering framework.

STEP 7 V11 WinCC V11 StartDrive V11
_— — (
-muul!l

SIMATIC Controller SIMATIC HMI SINAMICS

Totally Integrated Automation Portal

Advantages of working with the TIA Portal

The following features provide efficient support during the realization of your automation
solution when working with the TIA Portal:

® |ntegrated engineering with a uniform operating concept
Process automation and process visualization go "hand-in-hand".
e Consistent, centralized data management with powerful editors and universal symbols

Data created once is available in all editors. Changes and corrections are automatically
applied and updated within the entire project.

Sample project Filling Station
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1.2 Views in the TIA Portal

e Comprehensive library concept
Use the ready-made instructions and pre-existing parts of the project again and again.
e Multiple programming languages

Five different programming languages are available for implementing your automation
task.

1.2 Views in the TIA Portal

Introduction

Two different views available for a differentiated introduction to the TIA Portal: the portal view
and the project view.

Below you will find an explanation of the functions of the portal view and the project view.

Note

You can find additional information on this topic in the information system of the TIA Portal.

The portal view

The portal view provides an overview of all configuration steps and enables a task-based
start to your automation solution.

The individual portals ("Start", "Devices & Networks", "PLC programming", "Visualization",
"Online & Diagnostics", etc.) show all required steps to solve an automation task clearly
structured. Here, you can quickly decide what you want to do and start the tool required for
it.

Sample project Filling Station
8 Getting Started, 10/2011, A5E03728923-01
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1.2 Views in the TIA Portal

The following figure shows the layout of the portal view:

T4 Siemens -Oox

Totally Integrated Automation

Open existing project

' Open existing project REFEMIY mEed
Froject Path Last.

Create new project

Migrate project

Close project

Welcome Tour

First steps

Installed software

Help
| Browse Open

User interface language

P Project view

@ Portals for the various tasks:

The portals provide the basic functions for the individual task areas. The portals that are
provided in the portal view depend on the products that have been installed.

® Actions for the selected portal:

Here, you will find the actions available to you in the portal you have selected. You can
open context-sensitive help in every portal.

@ Selection window for the selected action:

The selection window is available in all portals. The content of the window adapts to your
current selection.

Select user interface language.

Change to project view.

© |®

The project view

The project view is a hierarchically structured view of all components in a project. The project
view enables quick and intuitive access to all objects in the project, the relevant work areas
and editors. Using the available editors, you can create and edit all the objects required in
the project.

The various work windows show you all the corresponding data for the selected objects.

Sample project Filling Station
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1.2 Views in the TIA Portal

The following figure shows the layout of the project view:

T% Siemens - Filling Station
Praject  Edit \.’iey Insert  Cnline  Options Tocls » 0 Totally Integrated Automation
g & XX 9o I NEER PORTAL
|.. e | e iﬁ-_‘r_ép&ioqy view |[Eg'h Network view TI]]‘ Device view | e
OO o | e [57-300 Master = | ga:
= 7 Filling Station (] | E
B 2dd new device SIS
gy Devices & networks :,—'I
w [ 57-200 Master [CPU 315-2 PN/, e
!]‘f Device configuration 1 7 8 —
% online & diagnastics Rail_o )
» ' Frogram blocks g’
» [ Technology objects 5
] r_-@ Extemnal source files = ;..
» g FLC tags I
» (& PLC datatypes 5
» ‘atch and force tables =1
] Frogram info | :‘?
2 PLC alarms é
B Textlists / g
» [l Local modules 6 —
» (58 Common data e [v
b c U EntE - |—- \ [> [

¥ Project Filling Station opened

Menu bar:
The menu bar contains all the commands that you require for your work.

Project tree:
The project tree provides access to all components and project data.

Toolbar:
The toolbar provides you with buttons for commands you will use frequently. This setup
gives you faster access to these commands compared to the menus in the menu bar.

Work area:
The objects that you can open for editing purposes are displayed in the work area.

Task cards:
Task cards are available depending on the edited or selected object. You can find the task
cards in a bar at the right edge of the screen. You can collapse and reopen them at any time.

Inspector window:
The inspector window displays additional information on a selected object or on executed
actions

Portal view:
Changing to the portal view

Detailed view:
The detailed view shows specific content of a selected object. This might include text lists or
tags.

10
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1.3

1.3 Introduction fo the Getfing Started

Note
Setting the work area in the TIA Portal
You can close the task cards, the project tree and the inspector window with one click. This

increases the size of the work area. To return to the previous view, you can maximize the
window again at any time.

Introduction to the Getting Started

Introduction to the Getting Started

Requirements

Based on the example of this Getting started, you will see how you can implement a
comprehensive automation task step-by-step using TIA Portal V11.0 Professional.

Each individual configuration step is explained in detail in the Getting Started. lllustrations
are provided to make each step easy to understand and follow.

Along the way, you will easily learn how to work with the TIA Portal, because the steps you
will take can also be applied to your own automation task.

The following hardware and software is required to work with the Getting Started:

® Hardware:

You require no additional hardware except your functional computer, because the module
being used and the HMI Panel are simulated by the software for testing the project.

e Software:
The following software packages must be installed and executable on your computer:
"STEP 7 Professional V11"
"WinCC Advanced V11"
— The simulation software "S7-PLCSIM" and "WinCC Runtime Advanced Simulator"

Sample project Filling Station
Getting Started, 10/2011, A5E03728923-01 11
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1.3 Introduction to the Getting Started

The example project in the Getting Started

The "Filling Station" example project is implemented as an industrial filling plant for various

fruit juices and fruit juice mixtures as shown below:

@

Ingredients

=

A

=

0]

Filling station /

=

/@

Mixer

10

po

Labeling station

Best before:

0000

Conveyor belt

of

Components of the "Filling Station"

Containers for the various ingredients:

®

e A tank for orange juice concentrate

e A tank for apple juice concentrate

e A tank for water

Filling station with mixer for combining the respective recipe ingredients

® |©

date

Labeling station for labeling the fruit juice bottles and printing the respective expiration

Conveyor belt for transportation of bottles

12
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1.4 Organization of the Getting Started

14 Organization of the Getting Started

Introduction

The following section provides an overview of the individual configuration steps and the
objects you will create for the Filling Station example project within the TIA Portal.

Organization of the "Filling Station" project
The example project is divided into the following configuration steps:
® (Create the "Filling Station" example project
e Add and configure hardware
® Program the PLC
® Visualize the process
e Configure alarms
® Test example project online

The figure below shows these configuration steps with the objects to be created:
Project "Filling Station" example project

Hardware configuration

CPU ET 200S-IM ET 200S-IM HMI panel
"S7-300 Master" "Filling Station" "Labeling station" TP900 Comfort
Programming Visualization
Tag tables "Production" screen
Global data block "Recipes" screen

GRAPH sequencer

SCL block
STL block
Main [OB1]
Report
GRAPH alarms
"Diagnostics view" screen
Reporting system errors
Testing

Simulation in "PLC SIM" Simulation in "WinCC RT"

A detailed list of the individual configuration steps can be found in the following table. You
can use the links to navigate directly to the required task.

Sample project Filling Station
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1.4 Organization of the Getting Started

Step Task Implementation

1 Create "Filling Station" example e Start the TIA Portal

project (Page 17)  Create a new project

2 Add and configure hardware e Add the CPU
(Page 21) e Display the CPU in the device view

e Configure the interface of the CPU

e Add the power supply and signal modules
e Add "Filling Station" DP slave

e Pack the addresses

e Add "Labeling Station" DP slave

3 Program the PLC (Page 45) e Create PLC tag tables
e Create global data block

e Create sequence control with GRAPH function
block

e Calculate expiration date with SCL block
e Control conveyor belt with STL block
e Call program blocks in the Main block [OB1]

4 Visualize the process (Page 163) e Configure HMI Comfort Panel
e Create main screen "Production”

e Create screen "Recipes"

5 Configure alarms (Page 249) e Alarms in GRAPH
e Report system errors
6 Test example project online e Test program
(Page 263)

e Test process visualization

Sample project Filling Station
14 Getting Started, 10/2011, A5E03728923-01
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1.5 How do I work with the Gefting Started?

1.5 How do | work with the Getting Started?

Introduction

This Getting Started shows you how to use TIA Portal V11.0 Professional to implement the
"Filling Station" example project step-by-step. A few explanations are provided below to help
you better understand the idea of the Getting Started.

Notes on the work process

The following information is intended to facilitate working with the Getting Started.

Linear structure

The Getting Started has a linear structure, which means that the work process is also
linear. In other words, you begin with the first chapter and work through all subsequent
chapters in the specified sequence. Of course, you can interrupt the work at any time, but
do not forget to save your working version. This will save your results and lets you
continue your work at any time without any problems.

Contents of the individual chapters

The individual chapters of the Getting Started differ in size because each configuration
step is dealt with in a separate chapter. There are shorter and longer chapters,
depending on the respective task.

Text and illustrations

The introductory chapters provide you with an overview of the contents of the Getting
Started. As you work with the Getting Started, each individual configuration step is
explained in detail with comprehensive instructions and corresponding illustrations in the
following chapters. You can find your bearings at any time using the figures in the user
interface of the TIA Portal.

Mouse symbols

The mouse symbols placed in the figures are numbered sequentially and indicate the
order of the individual operating steps. They also show whether an object is to be
selected with the right or the left mouse button, with a single-click or a double-click. The
display of the symbols changes for text input and for drag&drop.

Notes

Further instructions and tips for working with the TIA Portal are sometimes available
between the individual tasks.

Sample project Filling Station
Getting Started, 10/2011, A5E03728923-01 15
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1.5 How do | work with the Getting Started?

® Project progress

As you work through the Getting started, a "project progress" graphic at the beginning of
each chapter shows you where you are, which task is next, and the configuration steps
you have successfully completed.

® Functionality

In this Getting Started, we only show you the functions required to implement the
example project. There are other numerous functions and options within the TIA Portal
that are not described here.

Note

You can find additional information about the functions used in the Getting Started in the
TIA Portal information system.

Sample project Filling Station
16 Getting Started, 10/2011, A5E03728923-01



Create "Filling Station" example project

2.1 Start the TIA Portal

Introduction

The first step for working with theTIA Portal is to start the software.

Requirement

You have installed the "TIA Portal V11.0 Professional" software.

Procedure
Follow the steps below to start the TIA Portal:
1. Click Start > Programs > Siemens Automation > TIA Portal V11.
SIMATIC
Programs Accessories 3
. ) Microsoft SQL Server 2005 »
3y Documents : s Automation Docurnentation
4 Opti d Tool
—_— l@ plions and Tools
g Internet Explorer Runtime Systems
Search » ‘_; Remaote Assistance E Automation License Manager
¥ TI TIA Portal ¥11
| Help and Support e ~—
Run...
Shut Down...
Result

This selection starts the TIA Portal and opens the portal view (Page 8).

Sample project Filling Station
Getting Started, 10/2011, A5E03728923-01

17



Create "Filling Station" example project

2.2 Creatle a new project

2.2 Create a new project

Introduction

In the following, we create a new project. All automation tasks are performed within a project,
for example, the hardware configuration and the programming of the PLC.

Project progress in the Getting Started

The following graphic shows you which configuration step you perform next:

Project "Filling Station" example project

Hardware configuration

CPU ET 200S-IM ET 200S-IM HMI panel
"S7-300 Master" "Filling Station" "Labeling station" TP900 Comfort
Programming Visualization
Tag tables "Production" screen
Global data block "Recipes" screen

GRAPH sequencer

SCL block
STL block
Main [OB1]
Report
GRAPH alarms
"Diagnostics view" screen
Reporting system errors
Testing

Simulation in "PLC SIM" Simulation in "WinCC RT"

Requirement

You have started the "TIA Portal V11.0 Professional" software.

Sample project Filling Station
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2.2 Create a new project

Procedure
Follow these steps to create the "Filling Station" example project:
1. Click "Create new project".
Open existing project
@ Open existing project Beceilyused
Project Path Last change
Create new project
Erowse ] | Cipen
2. Enter the name "Filling Station" in the "Project name" text field and click the "Create"
button.
Create new project
- ey . Project name: | Filling Station
Open existing project
Path: | CiProjects
Create new project suthar | SIEMENS
Comment:
Migrate project
Welcome Tour
Result

You have successfully created the "Filling Station" example project.

Sample project Filling Station
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2.2 Creatle a new project

Sample project Filling Station
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Inserting and configuring hardware

3.1 Insert the CPU

Introduction

In the following, insert the CPU "315-2 PN/DP" in the sample project "Filling Station". In the
further course of the project the CPU as DP Master will control the DP-Slaves (distributed
1/O).

Progress of project

The following graphic shows you which step you perform next:

Project Sample project "Filling Station" v

Hardware configuration

CPU ET 200S-IM ET 200S-IM HMI panel
“S7-300 Master* "Filling Station" "Labeling Station" “TP900 Comfort*
Programming Visualization
Variable tables Picture "Production"

Global data block Picture "Recipes"

GRAPH sequencer

SCL block
STL block
Main [OB1]
Reporting
GRAPH messages . . . .
Picture "Diagnostics display"
Reporting system errors
Testing

Simulation in "PLC SIM" Simulation in "WinCC RT"

Requirement

You have created and opened the sample project "Filling Station".
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Inserting and configuring hardware

3.1 Insert the CPU

Procedure
To insert the CPU, proceed as follows:

1. Click on "Configure a device".

First steps

Project: "Filling Station" was opened successfully. Please select the next step:

I

R N Configure a device

FETL
£

%‘5&' Write PLC pr

I J Configure an HMI screen
”

2. Click "Add new device".

Show all devices

@ Show all devices Details || List || Thumbnails L

#® Add newgevice

Sample project Filling Station
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Inserting and configuring hardware

3. To create the CPU:

3.1 Insert the CPU

Enter in the designation "S7-300 Master" in the "Device name" text field.

— Select the CPU "315-2 PN/DP": To do this, click "PLC" and open the folder "PLC" >
"SIMATIC S7-300" > "CPU" > "CPU 315-2 PN/DP" and select the second version with

the No. "6ES7 315-2EH14-0AB0".

— Make sure that the "Open device view" option is selected. If not, select it.

— Click "Add".

Add new device

Device name:

| $7-300 Master,,

SIMATIC 57-1200

AMATIC 57-300

j cFU

» (@ crusi2

» [ cPU212C

» [ cPU 313C

» [ cFU 313C-2 DP

» [ CFPU313C2FP

» (@ cPuz14

» [ cPu z14c2 0P

» [ cPU 314C-2 FINDF

» [ CPU 314C2 P

» (@ cPu3IS-2DP

~ [[§ cPU 3152 PIIIDP

FCsystems [l 5E57 315-2EH1 3-04B0
[l cES7 215-2FH14-0480

» (@ cPUz17-2DF

» [ cPU 317-2 PHID

» @ CPU 315F-2 RIII

[ Open device view

Result

:>|

Device:
CPL 315-2 PNIDP
Order na. | GEST 315-2EH14-0LE0
Varsion: [vaz [+]
Description:

Work memory 34KE; 0.05ms!1 000 instructions.
FROFINET interface; 57 communication (loadable
FEs/FCsh PROFINET IO cantraller supparts RTIRT.
2 ports; PROFINET CEA PROFINET CBA Praxy: TCRIP
transport protocel combined MPIDP interface
(MP1 or DP master or DP slave), multtier
configuration up to 32 modules: constant bus
cycle time: routing, firmware V3.2

|

You have successfully inserted the CPU "315-2 PN/DP" in the sample project "Filling
Station". The TIA Portal then switches automatically from the portal view to the project view.
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Inserting and configuring hardware
3.2 Displaying the CPU in the device view

3.2 Displaying the CPU in the device view

Introduction

The CPU you inserted in the sample project "Filling Station" is displayed in the device view
of the hardware and network editor.

The hardware and network editor in the TIA Portal

The device view is one of the three working ranges of the hardware and network editor in
which you can configure and set the parameters of devices and modules.

The following figure shows the structure of the device view:

14 Siemens - Filling Station

x : ) = = Ty :
Praject Edit  View Inset Online  Options  Toolsg iindow ’TutallyIntegratedAutomatmn

T ey 1 FETETT

PORTAL
r-mu Master [CPU 315-2 PN/DP] en_
Devices /

|g;";’ Topology view:  |#h Network Zew ||[|‘] Device view L
Q@

T=] 4
Lrr) -4
9 \A

G

i 2l [G]H & £inn
1 2 4 5 [} 7

Rail_0

* 7 Filling Station
E 2dd new device
iy Davices & netwarks
» [ 57-200 Master [CPU 315-2 PIIDP]
» [§§ cormmon data

bojejes alempiey E]

» ':-_',, scurmentation settings ol
] ;5 Languages & resources i L‘?
» i Online access < L[] ) > edl=
= B h— — 1]
b L8 SIMATIC Card Reader T - - -
| Device averview 2
@
W Module Rack slot | address | Q addre.. | Type
0 1 — =
<] m [»] g_
TR y = | o ] 171 e
~ | Details view ! e |3 Properties || "iy Info _y”ﬁ Diagnostics | 2 |
1
|| Generss
_____ Narne | » General G I ..:_
g Frogram blacks [~ » WIFIDP intedace [x1] ST = |
@ Technology objects L E ] » FROFIMET interface [x2] |~
o) External source files Startup sl |

<

E Overview EE" 57-300 Master ¥ Project Filling Station opened

Tab for toggling between topology view, network view and device view

®
@ Device view t