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Matching SCE trainer packages for these training curriculums

SIMATIC Controllers
* SIMATIC S7 CPU 1516F-3 PN/DP Safety
Order no.: 6ES7516-3FN00-4AB2

SIMATIC STEP 7 Software for Training

» SIMATIC STEP 7 Professional V14 SP1 - Single license
Order no.: 6ES7822-1AA04-4YA5

* SIMATIC STEP 7 Professional V14 SP1- Classroom license (up to 6 users)
Order no.: 6ES7822-1BA04-4YAS

* SIMATIC STEP 7 Professional V14 SP1 - Upgrade license (up to 6 users)
Order no.: 6ES7822-1AA04-4YES

» SIMATIC STEP 7 Professional V14 SP1 - Student license (up to 20 users)
Order no.: 6ES7822-1AC04-4YA5

Note that these trainer packages are replaced with successor packages when necessary.
An overview of the currently available SCE packages is provided at: siemens.com/sce/tp

Continued training
For regional Siemens SCE continued training, get in touch with your regional SCE contact
siemens.com/sce/contact

Additional information regarding SCE
siemens.com/sce

Information regarding use

The SCE training curriculum for the integrated automation solution Totally Integrated Automation (TIA)
was prepared for the program "Siemens Automation Cooperates with Education (SCE)" specifically for
training purposes for public educational and R&D institutions. Siemens AG does not guarantee the
contents.

This document is to be used only for initial training on Siemens products/systems. This means it can be
copied in whole or part and given to those being trained for use within the scope of their training.
Circulation or copying this training curriculum and sharing its content is permitted within public training
and advanced training facilities for training purposes.

Exceptions require written consent from the Siemens AG contact: Roland Scheuerer
roland.scheuerer@siemens.com.

Offenders will be held liable. All rights including translation are reserved, particularly if a patent is granted
or a utility model or design is registered.

Use for industrial customer courses is expressly prohibited. We do not consent to commercial use of the
training curriculums.

We wish to thank the TU Dresden, particularly Prof. Dr.-Ing. Leon Urbas, the Michael Dziallas
Engineering Corporation and all other involved persons for their support during the preparation of this
training curriculum.
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SPECIFIED HARDWARE CONFIGURATION —
SIMATIC S7-1516F PN/DP

1 Goal

In this chapter, you will first learn how to create a project. You are then shown how the

hardware is configured.

The SIMATIC S7 controllers listed in Chapter 3 can be used.

2 Prerequisite

You do not need any previous knowledge from other chapters to successfully complete this

chapter.

For unrestricted use in educational and R&D institutions. © Siemens AG 2017. All rights reserved.
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3 Required hardware and software

1 Engineering station: requirements include hardware and operating system

(for additional information, see Readme on the TIA Portal Installation DVDs)
2 SIMATIC STEP 7 Professional software in TIA Portal — as of V13

3 SIMATIC S7-1500 controller, e.g. CPU 1516F-3 PN/DP —
Firmware as of V1.6 with memory card and 16DI1/16DO and 2Al/1AO

4 Ethernet connection between engineering station and controller

2 SIMATIC STEP 7

1 Engineering station Professional (TIA
Portal) as of V13

4 Ethernet connection

3 SIMATIC S7-1500 controller

For unrestricted use in educational and R&D institutions. © Siemens AG 2017. All rights reserved.
SCE_EN_012-101 Hardware Configuration S7-1500_R1703.docx



SCE Training Curriculum | TIA Portal Module 012-101, Edition 05/2017 | Digital Factory, DF FA

4 Theory

4.1 SIMATIC S7-1500 automation system

The SIMATIC S7-1500 automation system is a modular controller system for the middle to upper
performance range. A comprehensive range of modules is available to optimally adapt the system

to the automation task.

SIMATIC S7-1500 is the next generation of the SIMATIC S7-300 and S7-400 automation systems

with the following new performance features.

— Increased system performance

— Integrated motion control functionality

— PROFINET IO IRT

— Integrated display for machine-level operation and diagnostics

— STEP 7 language innovations while maintaining proven functions

For unrestricted use in educational and R&D institutions. © Siemens AG 2017. All rights reserved.
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The S7-1500 controller consists of a power supply (1), a CPU with integrated display (2) and input
and output modules for digital and analog signals (3). The modules are mounted on a mounting
rail with integrated DIN rail profile (4). If necessary, communication processors and function
modules are also used for special tasks such as stepper motor control.

ST T

:
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The programmable logic controller (PLC) uses the S7 program to monitor and control a machine
or process. In doing so, the S7 program scans the I0OIO modules via input addresses (%l) and

addresses their output addresses (%Q).

The system is programmed with the STEP 7 Professional V13 software.
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4.1.1 Range of modules
The SIMATIC S7-1500 is a modular automation system and offers the following range of
modules:
Central processing units (CPUs) with integrated display

The CPUs have different performance capability and execute the user program. In addition, the
other modules are supplied power via the backplane bus with the integrated system power

supply.
Additional properties and functions of the CPU:
» Communication via Ethernet
» Communication via PROFIBUS/PROFINET
* HMI communication for HMI devices
* Web server
* Integrated technology functions (e.g. PID controller, motion control, etc.)
» System diagnostics

* Integrated security (e.g. know-how, copy, access, integrity protection)

e T

T e
[SIERERR 2
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System power supply modules (PS) (rated input voltages 24 V DC to 230 V AC/DC)

with connection to the backplane bus supply the configured modules with the internal supply
voltage.

==

Load current supply modules (PM) (rated input voltages 120/230 V AC)

do not have a connection to the backplane bus of the S7-1500 automation system. The load
current supply is used to supply 24 V DC to the system power supply of the CPU, the input and
output circuits of IO modules and the sensors and actuators.

o T
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10 modules

for digital input (DI) / digital output (DQ) / analog input (Al) / analog output (AQ)

=5\
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Technology modules (TM)

as incremental encoders and pulse encoders with/without direction signal.

|
Communication modules (CM)

for serial communication RS232 / RS422 /| RS485, PROFIBUS and PROFINET.
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SIMATIC memory card

up to a maximum of 2 GB for storing program data and for easy replacement of CPUs during
maintenance.

SIEMENS

5 SIMATIC
§ MEMORY CARD

Y SMC 06ea123c04
24MB SC-B8 E01

BES7954-8LF01-0AAD

4.1.2 Example configuration

The following configuration of an S7-1500 automation system will be used for the program

example in this curriculum.

SIEMENS

-

@ Load current supply module (PM) with 120/230 V AC, 50 Hz / 60 Hz, 190 W input and 24 V
DC /8 A output

@ Central processing unit CPU 1516F-3 PN/DP with integrated PROFIBUS and PROFINET
interfaces

(3) 10 module 32x digital input DI 32x24VDC HF
@ IO module 32x digital output DQ 32x24VDC/0.5A HF
@ IO module 8x analog input Al 8xU/I/RTD/TC ST

@ IO module 4x analog output AQ 4xU/lI ST

For unrestricted use in educational and R&D institutions. © Siemens AG 2017. All rights reserved.
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4.2 Operator control and display elements of the CPU 1516F-3 PN/DP

The figure below shows the operator control and display elements of a CPU 1516F-3 PN/DP.

The arrangement and number of elements differ from this figure for other CPUs.

4.2.1 Front view of the CPU 1516F-3 PN/DP with integrated display

O
G ::'-T_Ff#-
@
l_®
—_— e, =
@ LED displays for the current operating mode and diagnostic status of the CPU

(@ Display
(3}  Control keys

4.2.2 Status and error displays

The CPU comes with the following LED displays:

RUN/STOP LED (yellow/green LED)

ERROR LED (red LED)

MAINT LED (yellow LED)

LINK RX/TX LED for port X1 P1 (yellow/green LED)
LINK RX/TX LED for port X1 P2 (yellow/green LED)
LINK RX/TX LED for port X2 P1 (yellow/green LED)

@PeEEEE
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4.2.3 Operator control and connection elements of the CPU 1516F-3 PN/DP
behind the front flap

LED displays for the current operating mode and diagnostic status of the CPU
Display connection

Slot for the SIMATIC memory card

Mode switch

LED displays for the 3 ports of the PROFINET interfaces X1 and X2
MAC addresses of the interfaces

PROFIBUS interface (X3)

PROFINET interface (X2) with 1 port

PROFINET interface (X1) with 2-port switch

Connection for supply voltage

Fastening screws

SISECICISNCICROIOIONS)

Note: The front flap with the display can be removed and inserted during operation.
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4.2.4 SIMATIC memory card

A SIMATIC Micro Memory Card is used as the memory module for the CPUs. This is a
preformatted memory card that is compatible with the Windows file system. It is available with

various storage capacities and can be used for the following purposes:

— Transportable data storage medium

— Program card

— Firmware update card
The MMC must be inserted to operate the CPU as the CPUs have no integrated load memory. A
commercially available SD card reader is needed to write/read the SIMATIC memory card with the
programming device or PC. This allows files to be copied directly to the SIMATIC memory card

using Windows Explorer, for example.
Note: It is recommended that the SIMATIC memory card only be removed or inserted
when the CPU is in the POWER OFF state.
4.2.5 Mode switch

The mode switch allows you to set the operating mode of the CPU. The mode switch is designed
as a toggle switch with 3 switch positions.

Position Meaning Explanation

RUN RUN mode The CPU processes the user program.
STOP STOP mode The CPU is not executing the user program.
MRES Memory reset Position for CPU memory reset.

You can also use the button on the CPU operator panel of the STEP 7 Professional V13 software
in Online & Diagnostics to switch the operating mode (STOP or RUN).

The operator panel also contains an MRES button for performing a memory reset and displays
the status LEDs of the CPU.

v | CPU operator panel

Press Control [CPU 1516-3 PN/DP]

B RUNISTOP | RUN |
ERROR STOP

MAINT MRES

Mode selector:  RUN

For unrestricted use in educational and R&D institutions. © Siemens AG 2017. All rights reserved.
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4.2.6 Display of the CPU

The S7-1500 CPU has a front flap with a display and control keys. Control data and status data
can be displayed in various menus on the display and numerous settings can be configured. You
use the control keys to navigate through the menus.

The display of the CPU offers the following functions:
e 6 different display languages can be selected.

e Diagnostic messages are displayed in plain text.

e The interface settings can be changed locally.

e Password assignment for display operation is possible through the TIA Portal.

View of the display of an S7-1500:

CPU 1516-3 PN/DP

—0

~ BES7 516-3ANDD-0ABO
L ov @

CPU status information

Submenu name

Information display field

Navigation aid, e.g. OK/ESC or the page number

®OeO

Control keys of the display

e Four arrow keys: "up”,

down", "left", "right"

e An ESC key
e An OK key

For unrestricted use in educational and R&D institutions. © Siemens AG 2017. All rights reserved.
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Functions of the "OK" and "ESC" keys

— For menu commands in which an input can be made:

— OK — valid access to the menu command, confirmation of input and exit from editing

mode

— ESC — restoration of original content (which means changes are not saved) and exit
from editing mode

— For menu commands in which no input can be made:

— OK — to next submenu command

— ESC — back to previous menu command

Available submenus of the display:

Main menu
commands

Meaning

Explanation

Overview

The "Overview" menu contains information about the
properties of the CPU.

N

Diagnostics

The "Diagnostics” menu contains information about
diagnostic messages, the diagnostic description and the
indication of interrupts. There is also information about the
network properties of each interface of the CPU.

\

Settings

In the "Settings" menu, the IP addresses of the CPU are
assigned, the date, time, time zones, operating modes
(RUN/STOP) and protection levels are set, the CPU
memory is reset and its factory settings are restored and the
status of firmware updates is displayed.

Modules

The "Modules" menu contains information about the
modules that are used in your configuration. The modules
can be used as central or distributed modules.

Distributed modules are connected to the CPU via
PROFINET and/or PROFIBUS.

You have the option here to set the IP addresses for a CPU.

Display

In the "Display" menu, settings are made for all aspects of
the display, such as the language setting, brightness setting
and Energy-saving mode. (Energy-saving darkens the
display. Standby mode switches off the display.)

For unrestricted use in educational and R&D institutions. © Siemens AG 2017. All rights reserved.
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4.3 Memory areas of the CPU 1516F-3 PN/DP and the SIMATIC

memory card

The following figure shows the memory areas of the CPU and the load memory on the SIMATIC

memory card.

In addition to the load memory, other data can be loaded onto the SIMATIC memory card using
Windows Explorer. This includes recipes, data logs, project backups and additional

documentation for the program.

Code work memory

+ Code blocks (FC, FB, OB)

1

Data work memory

++ Global data blocks
l+« Instance data blocks
l»+ Technology objects

Retentive memory

Parts of:
*+ Global data blocks
*+ Instance data blocks
*+ Technology objects
|‘- Bit memory, timers, counters

] 1

“Additional memory areas

k. Bit memories, timers and counters
« Temporary local data
* Process images (1/O)

Load memory

Load memory

(on SIMATIC memory card)

» Code blocks (FC, FB, OB)
Data blocks (DB)

>
» Hardware configuration
» Technology objects

Load memory is non-volatile memory for code blocks, data blocks, technology objects and the
hardware configuration. When these objects are downloaded to the CPU, they are first stored in
the load memory. This memory is located on the SIMATIC memory card.

Work memory

Work memory is volatile memory that contains the code and data blocks. The work memory is
integrated into the CPU and cannot be expanded. In S7-1500 CPUs, the work memory is divided

into two areas:

— Code work memory:

— The code work memory contains runtime-relevant parts of the program code.

— Data work memory:

— The data work memory contains the runtime-relevant parts of the data blocks and

technology objects.

For unrestricted use in educational and R&D institutions. © Siemens AG 2017. All rights reserved.
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At the operating mode transitions from POWER ON to startup and from STOP to startup, tags of
global data blocks, instance data blocks and technology objects are initialized with their start
values. Retentive tags retain their actual values that were saved in the retentive memory.

Retentive memory

Retentive memory is non-volatile memory for saving certain data in the event of power failure.
The tags and operand areas that have been defined as retentive are saved in the retentive
memory. This data is retained beyond power-off or power failure.

All other program tags are set to their start values at the operating mode transitions from POWER
ON to startup and from STOP to startup.

The content of retentive memory is deleted by the following actions:
e Memory reset
e Reset to factory settings

Note: Certain tags of technology objects are also stored in the retentive memory. These

tags are not deleted by a memory reset.

4.4 STEP 7 Professional V13 (TIA Portal V13) programming software

STEP 7 Professional V13 (TIA Portal V13) software is the programming tool for the following
automation systems:

- SIMATIC S7-1500
- SIMATIC S7-1200
- SIMATIC S7-300
- SIMATIC S7-400
- SIMATIC WIinAC

STEP 7 Professional V13 provides the following functions for plant automation:
- Configuration and parameter assignment of the hardware

- Specification of the communication

- Programming

- Testing, commissioning and servicing with operational/diagnostic functions
- Documentation

- Creation of visualizations for SIMATIC Basic Panels using the integrated WinCC Basic
software

- Visualization solutions for PCs and other panels can also be created with other WinCC
software packages

Support is provided for all functions through detailed online help.

For unrestricted use in educational and R&D institutions. © Siemens AG 2017. All rights reserved.
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4.4.1 Project

To implement a solution for an automation and visualization task, you create a project in the TIA
Portal. A project in the TIA Portal contains the configuration data for the configuration and

internetworking of devices as well as the programs and the configuration of the visualization.

4.4.2 Hardware configuration

The hardware configuration includes the configuration of the devices, consisting of the hardware of
the automation system, the intelligent field devices and the hardware for visualization. The
configuration of the networks specifies the communication between the various hardware
components. The individual hardware components are inserted in the hardware configuration from

catalogs.

The hardware of automation systems comprises controllers (CPUs), signal modules for input and
output signals (SMs) and communication processors, and interface modules (CP, IM). Power

supply and voltage supply modules (PS, PM) are also available to supply the modules.

The signal modules and intelligent field devices connect the input and output data of the process to

be automated and visualized to the automation system.

Visualization

Central structure

Distributed structure

Actuators/sensors

Figure 1: Example of hardware configuration with central and distributed structures

The hardware configuration enables the downloading of automation and visualization solutions to

the automation system and access to the connected signal modules by the controller.

For unrestricted use in educational and R&D institutions. © Siemens AG 2017. All rights reserved.
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4.4.3 Central and distributed automation structure
Figure 1 shows an automation structure that contains both central and distributed structures.

In central structures, the input and output signals of the process are transmitted by way of
conventional wiring to the signal modules, which are connected directly to the controller.
Conventional wiring refers to the connection of sensors and actuators using 2-wire or 4-wire

cables.

The distributed structure is the predominant structure used today. Here, the sensors and actuators
are wired conventionally only as far as the signal modules of the field devices. The signal
transmission from the field devices to the controller is implemented using an industrial

communication system.

Both classic fieldbuses such as PROFIBUS, Modbus and Foundation Fieldbus as well as Ethernet-
based communication systems such as PROFINET can be used as the industrial communication

system.

In addition, intelligent field devices in which stand-alone programs run can also be connected via

the communication system. These programs can also be created with the TIA Portal.

4.4.4 Planning the hardware

Before you can configure the hardware, you must plan it (hardware planning). In general, you begin
by selecting which controllers are needed and how many. Next you select the communication
modules and signal modules. The selection of signal modules is based on the number and type of
inputs and outputs needed. As the final step, a power supply that ensures that the necessary

power is supplied must be selected for each controller or field device.

The functionality required and the ambient conditions are of vital importance for planning the
hardware configuration. For example, the temperature range in the application area sometimes
limits the devices available for selection. Fail-safe operation might be another requirement, for

example.

The TIA Selection Tool (Select automation technology — TIA Selection Tool and follow the

instructions) provides you support. Note: TIA Selection Tool requires Java.

Note for online research: If more than one manual is available, you should look for the
description "Device Manual", "Product Manual" or simply "Manual" (as opposed to

"Function Manual", "List Manual", "System Manual", etc.) in order to find the device

specifications.
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4.4.5 TIA Portal — Project view and portal view

The TIA Portal has two important views. When started, the portal view appears by default. This

view makes getting started easier, especially for beginning users.

The portal view provides a task-oriented view of the tools for working on the project. Here, you can
quickly decide what you want to do and open the tool for the task at hand. If necessary, a change

to the project view takes place automatically for the selected task.

Figure 2 shows the portal view. At the bottom left, there is an option to switch between this view

and the project view.

T4 Siemens - D:\Automation\012_101_CPU1516F012_101_CPU1516F —aX

Totally Integrated Automation

First steps

o . Project: "012_101_CPU 1516F" was opened successfully. Please select the next step:
Open existing project

Create new project
i | \\\
Migrate project
Close project
Q | Configure a device
Welcome Tour
\ P Write PLC program
First steps
Configure 1
technology objects
Installed software i R~ Parameterize drive
Help
l Configure an HMI screen
»
User interface language

Open the project view

P Project view Opened project: D:\Automation\012_101_CPU1516F\012_101_CPU1516F

Figure 2: Portal view
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The project view, as shown in Figure 3, is used for hardware configuration, programming, creation

of the visualization and many other tasks.

By default, the project view displays the menu bar with the toolbars at the top, the project tree with
all components of a project on the left and the so-called task cards with instructions and libraries,

for example, on the right.

If an element (for example, the device configuration) is selected in the project tree, it is displayed in

the center and can be worked on there.

U4 Siemens - D:\Automation\012_101_CPU1516R012_101_CPU1516F

Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
PORTAL

i El saveproject & X = 2 X D2 s 5 M E R ¥ coonline (¥ coofiiine Ao A ¥ ]
012_101_CPU1516F » CPU_1516F [CPU 1516F-3 PN/DP] -0 X
| Devices |5.5 Topology view ih-&, Network view lﬂf Device view Options el
[ e (=] ™ 7| o= —_—————————————— = =il =
0 Q = &+ [cPu_isier = Ey e ‘(,‘;j @ s = (]
— — — 8
= Al v [catalog 5
Sl 012_10|_CPU15|6F [»] j et (ﬁ\ Wt i
I Add new device =l ]
& Devices & networks B‘F“‘e’ o
~ [[§ CPU_1516F [CPU 1516F-3 PN/DP] il » FW 3
Y Device configuration ] PS )
%/ Online & disgnostics g 2 3 4 5 6 Z i ] »mcu o
® safety Administration = Rail_0 b » ‘g DI °
» g Program blocks — > ‘4. DQ =
» [ Technology objects » m DIDQ g
» i External source files & S
I b
» L PLCtags » _m AQ
» [ PLC data types = » rJ‘ AAQ =
i
» [ watch and force tables » @ Communications medules g
» [ Online backups vim Technology modules 2
» ‘{" Traces :;] » 1§ Interface modules 3
5 Program info <] Biios T — | |
» [ Device proxydats L)
A PLC alarms [B Properties [3,‘ Info &) H Y| Diagnostics ’ g
8 Telists | General | 10tags | System constants | Texts 8
r ==t ot e 2
r»ﬁu Local modules S Tl e i = & 5
» & common data S raibat [= nterface [X1] = =
» '£] Documentation settings 3= o
» [@ Languages & resources = 4| General
General il
2 D Ooline acces [v e (A
v | Details view LG ol
Ethernet addresses I Name: |PROFINETinterface_1
Time synchroniztion i ‘ T < =
Name Operating mode || [T > | Information

4 Portal view 3 Ovenview i CPU_1516F

Figure 3: Project view

V' Project 012_101_CPU1516F created
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4.4.6 Basic settings for the TIA Portal

— Users can specify their own default settings for certain settings in the TIA Portal. A few

important settings are shown here.

— Inthe project view, select the —"Options" menu and then — "Settings".

74 Siemens

ﬁo;ef‘ fdu View Insert Online | Options |Tools Window Help Totally Integrated Automation
O svepoieet & X 18 7 1 BT |- ¥ cooffive | Ay I IB X | | PORTAL

Project tree Support packages
JW Manage general station description files (GSD)

Start Automation License Manager

Options

%] Show reference text

L] Global libraries »

v | Find and replace

» (59 Card Reader/USB memory

>
sapelqr] EH sysey kil

v| |»

> | Details view

9 Properties i'i.‘lnfo é}'&] Diagnostics

> | Languages & resources

4 Portal view v Project closed
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— One basic setting is the selection of the user interface language and the language for the

program display. In the curriculums to follow, "English" will be used for both settings.

— Under — "General" in "Settings", select "User interface language — English" and

"Mnemonic — International”.

74 Siemens

Project Edit View |Insert Online Options Tools Window Help

General

General

Software updates
Scriptitext editors
Print settings

General settings

—oxX
” Totally Integrated Automation
OF N E savepoject @' X 18 o X |02 (2 5 MG B @I coonline (¥ Gooffiine | fp [N I ¢ PORTAL
, | =
=
~|&
(]
=
=
Username: |spe s
3
a

» Hardware configuration

» PLC programming
STEP 7 Safety

» Simulation

» Online & diagnostics
PLCalarms

User interface language: | English

Mnemonic: | International

L Show list of recently used

. projects: |8 E elements

[j Load most recent project during startup
» Visualization

Keyboard shortcuts Tooltips: @ Show truncated texts completely

[V Show tooltips ( itive help is

[V Open cascade automaticallyin tooltips

Note: These settings can always be changed.

g3

— When Safety CPUs are used (e.g. CPU 1516F-3 PN/DP) without the use of safety

engineering, it is recommended that automatic creation of the safety program be

deactivated before creating a project.

— In "Settings" under the — "STEP 7 Safety" item, deactivate — "Generate default fail-safe

program”.

74 Siemens

Project Edit View |Insert Online Options Tools Window Help

Totally Integrated Automation
= PORTAL

S Y E seveproject @ X 15 5 X D22 B M EH E R coonline F cootfine | £ M I ¢

= ) ¢

» General

STEP 7 Safety

B

» Hardware configuration

» PLC programming

» Simulation

» Online & diagnostics
PLC alarms

General

D Generate default failsafe program

» Visualization
Keyboard shortcuts
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4.4.7 Setting the IP address on the programming device

To program SIMATIC S7-1500 from the PC, the programming device or a laptop, you need a
TCP/IP connection or an optional PROFIBUS connection.

For the PC and SIMATIC S7-1500 to communicate with each other via TCP/IP, it is important that
the IP addresses of both devices match.

First, we show you how to set the IP address of a computer with the Windows 7 operating
system.

— Locate the network icon in the taskbar at the bottom m and click — "Open Network

and Sharing Center".

Not connected G
dﬂﬂ Connections are available
reiess Ne K nne n ~
-t

I Open Network and Shanng ‘,‘e-,'n:cr]
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— In the open Network and Sharing Center window, click — "Change adapter settings".

P,

:‘: » Control Panel » All Control Panel ltems » MNetwork

Control Panel Home . .
View your basic network

Change adapter settings ' '
Jﬁu Ay
Chang#_#tvanced sharing

settings

(This computer)
View your active networks

Network
[:L/ Heme network

— Select the desired — "Local Area Connection" that you want to use to connect to the

controller and click — "Properties".

@Qv| E* b Control Panel » Metwork am

Organize - Disable this network device

-

L Local Area Connection
“omae _ Metwork

= Intel(R) 825780C Gigabit Netwcurk..._
® Disable

Status

Diagnose
'@‘.‘ Bridge Connections

Create Shortcut
Delete
'@‘.‘ Rename

'@' Properties .
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— Next, select — "Properties” for — "Internet Protocol Version 4 (TCP/IP)".

L ™
@ Local Area Connection Properties u

Metworking | Sharing

Connect using:
l_-? Intel(R) 825780C Gigabit Network Connection

Thiz connection uses the following tems:

"% Client for Microsoft Networks

g‘u"l'ulware Bridge Protocaol

4Bl 0105 Packet Scheduler

gﬂle and Printer Sharing for Microsoft Networks

i |ntemet Protocol Version & (TCP/1PvE)

B ntemet Protocol Version 4 (TCP/IPv4)

i Link-Layer Topology Discovery Mapper 170 Driver
& Link-Layer Topology Discovery Responder

Description

Transmission Control Protocol/Intemet Protocol. The default
wide area network protocol that provides communication
across diverse interconnected networks.

| ok || cance |

— You can use the following IP address, for example — IP address: 192.168.0.99 — Subnet

mask 255.255.255.0 and accept the settings (— "OK")

Internet Protocol Version 4 (TCP/IPv4) Properties m

General

You can get IP settings assigned automatically if your network supports
this capability. Otherwise, you need to ask your network administrator
for the appropriate IP settings.

() Obtain an IP address automatically
@ Use the following IP address:

IP address: 192 .168. 0 . 99
Subnet mask: [ 55 255 . 255, ©
Default gateway: [ 3 2 2 |

Obtain DNS server address automatically
{@ Use the following DNS server addresses:

Preferred DNS server: ,:

Alternate DNS server: —]

¥

o [oner ]
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4.4.8 Setting the IP address in the CPU
The IP address of SIMATIC S7-1500 is set as follows.

— Select the Totally Integrated Automation Portal for this, which is opened here with a
double-click. (— TIA Portal V13)

2E
TIA Portal V13

— Select — "Online & Diagnostics" and open the —"project view".

W4 Siemens —-OX

Totally Integrated Automation

® Accessible devices

Online &
Diagnostics

» Project view
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— Inthe project tree under — "Online access", select the network adapter that was set
previously. If you click — "Update accessible devices" here, you will see the IP address (if

previously set) or the MAC address (if IP address not yet assigned) of the connected

SIMATIC S7-1500. Select — "Online & Diagnostics" here.

T4 Siemens

Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
P

Fﬂlmm FW!,E,YGUUHMHEﬁGDDHMHEEﬁ?mm X:I_U

Y seepoiee 30N BB X 920

Project tree

Devices

HQOQ

- [} Online access
¥ Displayihide interfaces
» [ cOM [RS232/PPI multi-master cable]
~ [} Intel(R) Ethemet Connection 1217-LM
he Update accessible devices
~ (@ cpu_1516fprofinet-schnittstelle_1 [192.168.0.1
p pi
| Online & diagnostics
» [-g! Program blocks
+ [3 Technology objects
v [ PLC data types
» [2 Online card data
» [0 Dell wireless 1550 802.11ac
+ [} VMware Virtual Ethemet Adapter for ViMnet]
v [ Viware Virtual Ethernet Adapter for VMnets
v [0 PC Adapter [MPI]
+ [ PC intemal [Local]
» [0 PLCSIM [PNIIE]
3 Eﬂ PLCSIM S7-1200/57-1500 [PNIIE]
v [0 UsB [s7UsB]
» [ TeleService [Automatic protocol detection]
» [ Card ReaderlUSB memory

FZIFEIITE

'€l Properties  |["info |2 Diagnostics

General || Cross-references H Compile |

syse ] kit

saueiqr] &£

@m‘ Show all messages |‘|

> | Details view

4 Portal view y—
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— Under— "Functions", you now find the — "Assign IP address" item. Enter the following IP
address here (example): — IP address: 192.168.0.1 — Subnet mask 255.255.255.0.
Next, click — "Assign IP address" and this new address will be assigned to your
SIMATIC S7-1500.

T4 Siemens —OX

Project Edit Wiew Insert Online Options Tools Window Help Totally Integrated Automation

G i swveproiece & X 20 X 9@ 5 BB B coonine F cootiine | fp I8 B % ] 1] PORTAL
Devices o
" " T 3
£ 0 0 » Diagnostics B ==
— - Functions Assign IP address E
o= A g Assign IP address 2
Settime g
¥ Displayihide interfaces . " MAC address: 00 -1B -1B -71 -5C -CD
» [ COM [RS232/PPI multi-master cable] m| ! ;”m“'e update S == = B
v [} Intel(R) Ethernet Connection 1217-LM L] ssign name ! ddress: E
Eﬁ? Update accessible devices e miEe Anyesings Faddess: | 192.168.0 .1 g
£ . =
~ [ cpu_1516f profinet schnittstelle_1 [192.168.0 Format meml;ry card Subnet mask: 255.255.255.0 @
r\ﬂ Online & diagnostics SHREITER R | ] Use router E
r g P blocks H
& Frogram Hoc il Routeraddress: 100 162 0 c
» _3 Technology objects b 5
= F El
3 ;g PLC data types ‘Assign IP address 3
¥ |2 Online card data 5
» [ Dell wireless 1550 802.11ac 0] w Assign a device address to the module | |
+ [0 VMware Virtual Ethernet Adapter for ViMnet] & Assigns the IP configuration to the
» [0 vMware Virtual Ethemet Adapter for VMnet3 ] module.
» [ pC Adapter [MPI] &
» [ PC internal [Local] ]
» [0 PLCSIM [PNIE] L
» [} PLCSIM 57-1200/57-1500 [PNIIE] LA
I
v [ usB [s7UsB] T %)
2 . % Di =
» El] TeleService [Automatic protocol detection] -] |£ﬂ‘ Elopesties H s Info " J Rlacuastics
+ [ Card ReaderiUSE memory J General H Cross-references || Compile |
D 1] @] [how all messages I=1
! Message Goto |? Date Time
< [T B

> | Details view <] i
o i I e ———

Note: The IP address of the SIMATIC S7-1500 can also be set via the display on the

CPU, provided this is enabled in the hardware configuration.

— If the IP address was not successfully assigned, you will receive a message in the —

"Info" window under — "General".

4 Properties |"_i~'.lnfu |ﬂDiagnustics

J General || Cross-references || Compile |

@l\z‘| Show all messages | v|

! Message Go to 7 Date Time
€3 = The P address could not be assigned. ? 21912015 132:54FM E
Q The set command could not be executed. 2M9/2015 1:32:54PM ==
I~
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4.4.9 Formatting the memory card in the CPU

— If the IP address could not be assigned, the program data on the CPU must be deleted.
This is accomplished in 2 steps: — "Format memory card" and —"Reset to factory

settings".

— First, select the — "Format memory card" function and press the — "Format" button.

Ty Siemens —-gx

Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation

Gf Y El sveproct = X B 3 X 0 G MG E R F coonine oF coorine iy I8 M8 2 ] []] PORTAL

Devices
OO

» Diagnostics
Format memory card

~ Functions
S = A TomeEs Assign IP address
1 Displaylhide interfaces S?“‘mg
» [ COM [R5232/PP multi- master cable] o ©FEnrEeE
~ [0 Intel(R) Ethernet Connection 12174M T Assign name IPaddress:  192.168.0 .1
fi? Update accessible devices Reset to factory settings PROFINET device name;
- ':f] cpu_1516f.profinet-schnittstelle_1[192.168.0

) Online & diagnastics Save service data

3 ';:. Program blocks
» [54 Technology objects
» [ PLC data types .
4 :g Online card data memory card of the
» [ Dell Wireless 1550 802.11ac selected CPU.
3 Eu VMware Virtual Ethemnet Adapter for VMnet1
» [ VMware Virtual Ethernet Adapter for VMnet8
» 1 PC Adapter [MP1]
3 :u PC internal [Local]
» [ PLCSIM [PNE]
» [ PLCSIM 57-1200157-1500 [PNIIE]

» (9 usE [s7UsB] F
;[I ! ! J General || Cross-references || Compile |
» ]| TeleService [Automatic protocol detection]

» [ Card Reader/USB memory @\I‘l Show all messages [=]

w Format

saueIqr] E” sqselkjnu sjoo03 auljuQ

‘gpmpenies H‘i.‘.lnfn HﬂDiagnnstics

EEFyEEEE"

! Message Goto |? Date Time
€3 ~ The IPaddress could not be assigned. ? 2192015 132:54FM Iz‘
Q The set command could not be executed. 21912015 1:32:54PM =]

<| [ B @

> | Details view <] [ (3]
4 Portal view 5 Qverview I& Online & dia... ) d could nc .

— Confirm the prompt asking if you really want to format the memory card with — "Yes".

Online & diagnostics (0241:000024)

Do you really want to format the
memory card?

— If necessary, stop the CPU. (— "Yes")

Online & diagnostics (0241:000025)

I Formatting a memory card is only permitted in STOP
mode. Do you want to stop the CPU?
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4.4.10 Resetting the CPU to factory settings

— Before you can reset the CPU, you must wait until the formatting in the CPU has finished.
Then you must select — "Update accessible devices" and — "Online & diagnostics" of
your CPU again. To reset the controller, select the — "Reset to factory settings" function

and click - "Reset".

T4 Siemens “ox
Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
3 (3 | savepraject & X O:e: G MEE R & coonline ¥ Gooffline  fio A I 3¢ - ] PORTAL
Devices _ =
0 0O » Diagnostics EX
i . =
< FIErnS Reset to factory settings H
~ [ Online access Assign IP address g_
i “
¥ Displayhide interfaces KA :
» [} COM [RS232/PPI multi-master cable] )| CAmTers 2
v L8 Intel(R) Ethemet Connection 1217-LM L] Assign "'"E . IPaddress:  192.168.0 .1 =
fi? Update accessible devices RN s PROFINET device name: | cpu_1516fprofinetschnitstel [
&

~ [l cpu_1516f.profinet-schnittstelle_1 [192.168.0 (R i Ty

Save service data

| Online & diagnostics I (®) Retain IP address E
v g b

= Program blocks N (O Delete IP address =
» L3 Technology objects rl B
» [ PLC data types H
+ (= Online card data P Reset “

» [ Dell Wireless 1550 802.11ac

» [} VMware Virtual Ethernet Adapter for VMnet1
» El] VMware Virtual Ethemet Adapter for VMnets
» [ 1 PC Adapter [MPI]

» El] PC internal [Local]

» 9 PLCSIM [PNIIE]

> EI] PLCSIM 57-1200/57-1500 [PN/IE]

~
¥ USE [57USB] A

;ﬂ L ! J General | Crossreferences | Compile |
» L1 TeleService [Automatic protocol detection]

+ [ Card ReaderlUs8 memory @\I‘I Show all messages [+]

|§Pmperlies H‘_illnfu HﬂDiagnustics

IEEFEgEEE

I Message Gota |? Date Time

[1] Scanning for devices completed for interface Intel(R) Ethernet Connection 1217-LM. No dev 2119i2015 1:35:02 PM lz‘

0 Scanning for devices on interface Intel(R) Ethernet Connection 1217-LM was started. 21912015 1:35:20 PM —
O I L ” v ﬂ Scanning for devices completed for interface Intel(R) Ethernet Connection 12 17-LM. Found 211912015 1:35:229 PM u

» | Details view < [ (2]

— Confirm the prompt asking if you really want to reset the module with — "Yes".

Online & diagnostics (0241:000019)

Do you really want to reset the
module?

Resetting is only allowed in STOP
] mode. Do you want to stop the CPU?

| Yes | ! No !
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5 Task

Create a project und configure the following modules of your hardware, which correspond to one
part of the Trainer Package SIMATIC S7-1500F with CPU 1516F-3 PN/DP.
— 1X SIMATIC PM 1507 24 V/8 A STABILIZED POWER SUPPLY INPUT: 120/230 V AC
OUTPUT: 24V DC /8 A (order number: 6EP1333-4BA00)

— SIMATIC S7-1500, CPU 1516F-3 PN/DP, WORK MEMORY 1.5 MB PROGRAM, 5 MB
DATA, 1. INTERFACE, PROFINET IRT WITH 2 PORT SWITCH, 2. INTERFACE,
ETHERNET, 3. INTERFACE, PROFIBUS, 10 NS BITPERFORMANCE, SIMATIC
MEMORY CARD REQUIRED (order number: 6ES7 516-3FN01-0ABO)

— 1X SIMATIC S7-1500, DIGITAL INPUT MODULE DI 32 X DC24V, 32 CHANNELS IN
GROUPS OF 16 (order number: 6ES7 521-1BL00-0ABO)

— 1X SIMATIC S7-1500, DIGITAL OUTPUT MODULE DQ 32 X DC24V / 0.5A; 32
CHANNELS (order number: 6ES7 522-1BL01-0AB0)

6 Planning

Because this is a new system, a new project must be created.

The hardware for this project is already specified with the SIMATIC S7-1516F PN/DP Trainer
Package. Therefore, a selection does not have to be made. Instead, the listed modules of the
Trainer Package only have to be inserted in the project. To ensure that the correct modules are

inserted, the order numbers from the task should be re-checked directly on the installed device.

Usually the CPU is added first and then the signal modules. The power supply can be added last.
See Table 1.

The Ethernet interface must be set for the configuration of the CPU. Other settings for fail-safe
operation and password protection are also made. The address area is set for the digital input and

output modules.

Module Order number Slot Address area
CPU 1516F-3 PN/DP 6ES7 516-3FN01-0ABO 1

DI 32x24VDC HF 6ES7 521-1BL0O0-0ABO 2 0...3

DQ 32 X DC24V / 0.5A HF 6ES7 522-1BL01-0ABO 3 0...3

PM 190W 120/230VAC 6EP1333-4BA00 0

Table 1: Overview of the planned configuration

As the final step, the hardware configuration must be compiled and downloaded. Any errors
present can be detected during compilation and incorrect modules can be detected when the

controller is started (only possible when hardware is present and structured identically).

The tested project must be saved.
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7 Structured step-by-step instructions

You can find instructions on how to carry out planning below. If you already have a good
understanding of everything, it is sufficient to focus on the numbered steps. Otherwise, simply
follow the steps of the instructions illustrated below.

7.1 Create a new project

— Select the Totally Integrated Automation Portal for this, which is opened here with a
double-click. (— TIA Portal V13)

TIA Portal V13

— In the portal view under the "Start" menu, select the command — "Create new project".

T4 Siemens

® Open existing project

@ Create new project
@ Migrate project

&

® Welcome Tour

.

— Modify Project name, Path, Author and Comment as appropriate and click — "Create".

Create new project

Projectname: |012_101_CPU1516F

Path: :Er):b‘-\utomaticn ]—1
Author: |spe . ’
Comment: (A
[v]

Create |

— The project will be created and opened and the menu "Start", "First steps" will open
automatically.
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7.2 Insert the CPU 1516F-3 PN/DP

— Inthe — "Start" portal, select — "First steps" — "Devices & Networks" — "Configure a

device".

U4 Siemens - D:\Automation\012_101_CPU1516F\012_101_CPU1516F

Totally Integrated Autom

First steps

o . Project: "012_101_CPU1516F" was opened successfully. Please select the next step:
Open existing project

Create new project
proj | \\\
Migrate project
Close project
3 | Configure a device
Welcome Tour
g Write PLC program
First steps
3 Configure 1
s technology objects
Installed software B n Parameterize drive

Help

I ] Configure an HM screen

User interface language

Open the project view

P Project view Opened project: D:\Automation\012_101_CPU1516F\012_101_CPU1516F

— The "Show all devices" menu opens in the "Devices & Networks" portal.

— Switch to the "Add new device" menu.

U4 Siemens - D:\Automation\012_101_CPU1516R012_101_CPU1516F —

Totally Integrated Automation

Add new device

Devices & f @ Show all devices Device name:
networks

@ Add new device !

<

[ Controllers Device:
» ‘,! SIMATIC $7-1200
» (@ SIMATIC $7-1500
» [@ simaTiC 57300
» ‘u SIMATIC $7-400
» L! SIMATIC ET 200 CPU
» [, Device Proxy

igure networks Article no.: |
Version: [+]

Description:

PCsystems

Drives

P Project view Opened project: D:\Automation\012_101_CPU1516F\012_101_CPU1516F
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— The specified model of the CPU will now be added as a new device.

(Controllers — SIMATIC S7-1500 - CPU — CPU 1516F-3 PN/DP — 6ES7 516-3FNO01-
0ABO — V1.8)

T4 Siemens - D:\00_TIA_Portal\012_101_CPU1516R012_101_CPU1516F

er g

=
<
?l!

»
7

o
~

. Show all devices

@ Add new device

‘ Configure networks

Add new device

Device name:

—OoX

Totally Integrated Automation

[PLC_1
~ (g Controllers
3 p_u SIMATIC 57-1200
- r;]l SIMATIC 57-1500
=
Controllers v W Cru

HMI
PC systems

re

Drives

» [ CPU1511-1PN
» (B CPU1511C-1PN
» (W CPU1512C-1PN
» [ CPU1513-1PN
» [ CPU1515-2 PN
» [ CPU1516-3 PNIDP
» [ CPU1517-3 PNIDP
» [ CPU1518-4 PNIDP
» [ CPU1511F-1PN
» [ CPUT513F-1PN
» [@ CPU1515F-2 PN
~ [[j CPU1516F-3 PNIDP
[l 6ES7 516-3FND0-0ABO
I E6ES7 516-3FNO1-DABO;
» (@ CPU1517F-3 PNIDP
» [ CPU1518F-4 PNIDP
» [ Unspecified CPU 1500
» [ CPUSIPLUS
» [l SIMATIC 57-300
» [l SIMATIC 57-400
» [ SIMATIC ET 200 CPU
» [i5} Device Proxy

— Assign a device name (Device name — "CPU_1516F").

Device name:

| CPU_1516F

— Select "Open device view".

[ Open device view

<]
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Device:

CPU1516F-3 PNIDP

Article no.: 6ES7 516-3FNO1-0ABO

Version: V1.8 [+]

Description:

CPU with display; werk memery 1.5 ME program
and 5 MB data; can be used for safety
applications, supports PROFIsafe V2; 10 ns bit
instruction time; 5-level protection concept,
integrated technology functions: mation, closed-
loop contrel, counting&measuring; integrated
trace; st interface: PROFINETIO controller,
supperts RTIRT, 2 ports, 10 device, MRP, ransport
protocol TCRIIP, 7 communication, Web server,
constant bus cycle time, routing; 2nd interface:
PROFINET basic services | transport protocol
TCPilP, Web server, routing; 3rd interface:
PROFIBUS DP master, constant bus cycle time,
routing; firmware V1.8
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— Click "Add".

T4 Siemens - D:\00_TIA_Portal\012_101_CPU1516F012_101_CPU1516F

Show all devices

Devices &
networks

Add new device

Configure networks

P Project view

Add new device

Device name:

-OoxX

Totally Integrated Automation

[cPu_1516H

Controllers

N

HMI

PC systems

Drives

&) Open device view

~ 1§ Controllers
+ [ SIMATIC 57-1200
(i@l SIMATIC 57-1500
~ [ cru
» (@ CPUTST1-1PN
» [l CPU1S1IC-1PN
» [ CPU1512C-1PN
» [l CPU1513-1PN
» (@ CPUISIS-2 PN
» (5 CPU1516-3 PNIDP
» [ CPU1517-3 PNIDP
» [ CPU 1518-4 PNIDP
» [l CPUTS11F-1 PN
» [J CPU1513F-1PN
» [ CPU1515F-2 PN
~ [ CPU 1516F-3 PNIDP
[M 6ES7 516-3FN0OD-0ABO
[M 6ES7 516-3FNO1-0AB0

» (@ CPU1517F-3 PNIDP
» [ CPU 1518F-4 PNIDP
» [ Unspecified CPU 1500
» (5 CPUSIPLUS

» [[§ SIMATIC 57-300

» [ SIMATIC 57-400

» [l SIMATIC ET 200 CPU

» [ Device Proxy

i< i 2]

Opened project: D:A00_TIA Portal\012_101_CPU1516F\012_101_CPU1516F

Device:

CPU 1516F-3 PNIDP

Article no.;  |6ES7 516-3FNO1-0ABO

Version: V18 [~]

Description:

CPU with display; work memory 1.5 M8 program
2nd 5 MB data; can be used for safety
applications, supports PROFIsafe V2; 10 ns bit
instruction time; 54evel protection concept,
integrated technologyfunctions- motion, closed-
loop control, counting&measuring; integrated
trace; 1stinterface: PROFINETIO controller,
supports RTIIRT, 2 ports, 10 device, MRP, transport
protocol TCFIIP, 57 communication, Web server,
constant bus cycle time, routing; 2nd interface
FROFINET basic services [ transport protocol
TCPIIP, Web server, routing; 3rd interface:
PROFIBUS DP master, constant bus cycle time,
routing; firmware V1.8

Note: The desired CPU may have multiple versions that differ in functionality (work

memory, integrated memory, technology functions, etc.). In this case, you should ensure

that the selected CPU meets the requirements placed on it.

Note: Different firmware versions are often offered for the hardware. In this case, it is

recommended to use the latest firmware (selected by default).
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— The TIA Portal now changes automatically to the project view and displays the selected

CPU in the device configuration for slot 1 of a rail.

U4 Siemens - D:\Automation\012_101_CPU1516F012_101_CPU1516F

P’?[efl Edit View Insert Online R Options  Tools vM_ndow Help Totally,integrated Automation
Gi Rl seveproject & X = = X D 5 M E R ¥ coonline ¥ Gooifline Ao AP ¥ - ] P
012_101_CPU1516F » CPU_1516F [CPU 1516F-3 PN/DP] - X
| Devices | opology view letwork view evice view | | Options i
| D Topol Network |I¥ D Opti (]
oL — — . ———— 2 ! - ==
0 Q 8¢ [cru_isier [ & ¥ [&H Qs = {151
e d ‘ 2
= (2] | vcatalog H
~ ] 012.101_cRuister B j [Search>|fiay | it]|2
I Add new device e e [
o Devices &networks @‘F"@f g
~ [[§ CPU_1516F [CPU 1516F-3 PN/DP] v vw »gm e
Y Device configuration 3 m PS )
@, Online & diagnostics g 2 3 4 5 6 7 3} ] »mcru o
® Safety Administration = Rail_0 b » ‘_m DI °
» g Program blocks i » ‘_u DQ H
» [ Technology objects | 16 | | » ‘_gomo 2
» [} External source files rmA s
I &
» g PLCtags » _mf«Q
» [ PLC data types — » (@ AlAQ A
» | Watch and force tables » [l Communications modules g
o r -
» [ online backups » :g Technology modules 2
» [ Traces o » (gl Interface modules =
ey = - - —
5 Program info < ] [3] [100% Fl —— & |
» [, Device proxydata (]
[ PLC alarms ['d Properties |y info_&)| %l Diagnostics | £
& Textlists ] General [ 10 tags [ System constants " Texts I =
T - — T B
rb‘.ﬂ Local modules e ) = e @ 3
» r.’ Common data » Failsafe ig interface = ||
» [E) Documentation settings o OINETinteriace (X1
» (@ Languages & resources = General M General
=P [v ‘
= | Dialie e F-parameters d
Ethernet addresses I Name: | FROFINETinterface_1
Time synchronization | ‘ JRIAREN < e |+
Name Operating mode 2 [T > | Information
4 Portal view g CPU_1516F v Project 012_101_CPU1516F created

Note: You can now configure the CPU there according to your specifications. Possible
settings include the PROFINET and PROFIBUS DP interfaces, startup characteristics,

cycle, communication load and many others.
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7.3 Configure the Ethernet interface of the CPU 1516F-3 PN/DP

— Select the CPU with a double-click

— Under — "Properties”, open the — "PROFINET-interface [X1]" menu and select the —

"Ethernet addresses" entry there.

012_101_CPU1516F » CPU_1516F [CPU 1516F-3 PN/DP]

g [cruisier [v] B e (£ 3 =2 [
G, Properties I"_xl Info &) I 2| Diagnostics
J General H 10 tags " System constants " Texts ]
» General [l =
> Failsafe || Ethemetaddresses ;
¥ PROFINETinterface [X1] Interface networked with |
General
F-parameters 5 Subnet: | Not networked m
[ Add new subnet
Time synchroniztion
Operating mode _ IP protocol
» Advanced options =
Vieb serveraccess (#) SetIP address in the project
Hardware identifier .
» PROFINETinterface [X2] N IPaddress: | 192 . 168 .0 .1 |
» DPinterface [X3] E Subnetmask: | 255 . 255 . 255 . 0 |
Startup ’ [ use router
e Routeraddress: | 0 0 g o |
Communication load — = 3 =
System and clock memory (O 1P address is set directly at the device
» System diagnostics
~ Web server PROFINET
General
Automatic update 0 :RO_FINETdewce name is set directly at the
User management Shes
Watch tables [W] Generate PROFINET device name automatically
¥ Userdefined Web pages PROFINET device name | cpu_1516fprofinetinterface_1 | I3
Advanced ‘v‘ ?] i ‘ - ”_

— Under "Interface connected with", only the "Not connected" entry is available.

— Add an Ethernet subnet with the — "Add new subnet" button.

Interface networked with

[ Add new subnet |
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— Keep the pre-assigned "IP address" and "Subnet mask".

012_101_CPU1516F » CPU_1516F [CPU 1516F-3 PN/DP]

d¢ [cru_isier [+ B @; @ 2 =

lgPropen‘.ies l"_i..lnfo y[[@ Diagnostics l

JGeneral H 10 tags Il System constants ﬂTexts ]

» Genersl Ead
= | Ethemetaddresses

» Fail-safe

~ PROFINETinterface [X1] Interface networked with
General

F-parameters Subnet: | PN/IE_1 [+]

Ethernet addresses Dok e

Time synchronization

Operating mode IP protocol

» Advanced options |
e Leis (®) SetIP address in the project
Hardware identifier - .

» PROFINETinterface [X2] It e L152.168 .0 1 ]
» DPinterface [X3] Subnetmask: | 255 . 255 . 255 . 0 |

Startup 1d [} Use router
Cycle I Roter abdiees=] [ — |

Communication load l—

System and clock memory O IP address is set directly at the device

» System diagnostics
v Web server PROFINET

General
Automatic update M PROFINET device name is set directly at the

— device
User management

Watch tables [V Generate PROFINET device name automatically

v User-defined Web pages PROFINETdevice name | cpu_1516fprofinetinterface_1 |

7.4 Configure the fail-safe operation of the CPU 1516F-3 PN/DP

_)

—

In the — "Fail-safe" menu, select — "F-activation" and select — "Disable F-activation"

there.

| 'd Properties ™ Info yl&}Diagnostics

JGeneraI " 10 tags H System constants HTexts ]
——

» General

[2} F-activation
v Failsafe L Tl

F-parameters Fcapabilityacuvated
» PROFINETinterface [X1]

» PROFINETinterface [X2] . —
» DPinterface [X3] [ Disable Factivation

]

Ceartiin

Confirm the prompt asking if you want to continue with — "Yes".

“Turning off the F-activation (2501:000020)

l Turning off the F-activation CPU_1516F will deactivate all
] fail-safe blocks. Do you want to continue?
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7.5 Configure the access level for the CPU 1516F-3 PN/DP

— Switch to the — "Protection” menu and select access level — "Full access incl. fail-safe

(no protection)”.

[3 Properties ]'L Info QI_Q, Diagnostics
J General |[ 10 tags H System constants H Texts
» General
> Failoafe Protection
F-activation Access level
F-parameters
» PROFINETinterface [X1] Select the access level for the PLC.
» PROFINETinterface [X2]
PipRTterace DAl Access level Access Access per...
Startup = =
= HMI Read Write Fail-safe | Password
yele o @ Full access incl. failsafe (no protection) v v v v -|
Communication load ~ = gt
: e () Full access (no protection) v v v
t
5 Sys et :" £ Dc_ Memos. L O Read access v v
t ti
ol A N () HM access v
» Web server Tl - <
S n (O No access {complete protection)
» Display »
Userinterface languages
Time of day Full access incl. fail-safe (no protection):
v TIA Portal users and HM applications will have access to all standard and failsafe functions.
S B AT SR e

Note: The setting "Full access incl. fail-safe (no protection)" is recommended because a

safety program is not created here and thus we also do not have to assign a password.

7.6 Insert the digital input module DI 32x24VDC HF

— Find the correct module in the hardware catalog (— Hardware catalog — DI —»
DI 32x24VDC HF (order number 6ES7521-1BL00-0ABO0))

0 0 P b P 6 P 6 PN/DP
|&* Topology view |dh Network view |[IY Device view || Options (22]
- —— - B
d¢ [cru_1516F ¥ & = |&lH Qs =] =2
T =3
A v | Catalog §
|3
] )
1 [ Filter g
e r o
v v v b M 23 1o
» mes
: -
(] 2 3 4 5 6 7 » [ cey 4l
Rail_0 v |ol o)
» [ DI 16x24VDC BA g-
» (1§ DI 16:24VDC HF ®
» (3 DI 16:24VDC SRC BA =18
» [l DI 32:24VDC BA -
. s
v [l DI 32:24VDC HF ||
I |6ES7 521-18L00-0ABO =4
» [ DI 16x230VAC BA 3."‘
» (@oQ 3
» fmoinQ ||
»ima L
[ e
» _m AQ =
» [ AlAQ 8
v | Information 3
Device: 2
= e
v|
<[m > [100% [v] —5— @&
i DI 32:24VDC HF v
|G Properties  |*i}Info )| %l Diagnostics | <] ] >

v Project 012_101_CPU1516F created
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— Insert the digital input module by using drag-and-drop to move it into slot 2 of the

mounting rail.
0 01_CP 0 p 6F [CP 6F-3 PN/DP
[; Topology view g Network view H[ﬁ Device view [ Options (S5
— M =1k
d¢ [cPu_isier M8 4 Qs = = 2
& v | Catalog §
o
ml | ) 2
i [ Filter g
» (@ PM A&
» (@Ps [
0 5 6 e i » (@ cru ol
Rail_0 Il ‘ 1 ~mo °
. » [ DI 16x24VDC BA =
“521+1 1L00-0/ 30 ]
E52L1 100! ; e 5 » [ DI 16x24VDC HF 2
il ‘ » [ 01 16:24vDC SRC BA 5|8
=15 = ; » [ DI 32:x24VDC BA ¥
5|23 |3 v [ DI 32x24VDC HF -4
. WESERDET | [T
ﬂ’ » (@ 0116230vAC BA E
» moQ 3
r fi
» ‘_gl DIDQ -
» @A (]
» (mAQ =
» L AlIAQ v 3
v | Information 3
Device: i: |
-
v|
<Jlm [>] [100% w —%— @
‘ - DI 32:24VDC HF [v]
IgProperties l’glnfo yl&,Diagnostics I <[ il >

V" Project 012 101 _CPU1516F created

Note: To select the digital input module, you can simply enter the order number in the
Search field and then click the "Search down" #l jcon. The hardware catalog will open at

the correct position.

Options 2[3]
i
2
v | Catalog H
— — 2
[6E57 521-18L00-0480 | g ] finf] | 2
” -~
&) Filter Search down
» [ PM a
» (@ Ps
» (@ cPU ’g
ol
Lmo (o}
» (il DI 16x24VDC BA 3
=)
» ([l DI 16x24VDC HF »
-~
» [l DI 16x24VDC SRC BA o
» [ DI 32x24VDC BA “
~ [l DI 32x24VDC HF |
[l 6ES7 521-18L00-0ABO0 54
» [l DI 16:230VAC BA 3
» (@ 0Q &
» [ piibQ !
» Al (0
» @ AQ c
» [ AliAQ 3
» [/ Communications medules ﬁ"
» [ Technology modules
» [ Interface modules I

Note: When you double-click a module in the hardware catalog, you insert it at the next

available compatible slot.
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7.7 Insert the digital output module DQ 32xDC24V / 0.5A HF

— Find the correct module in the hardware catalog (— Hardware catalog - DQ —
DQ 32xDC24V/0.5A HF (order number 6ES7522-1BL01-0ABO0)

— Insert the digital output module into slot 3.

\E Topology view @ Network view ||T]'|' Device view | Options

# v ] b B & Qe = =
V\Catalug

[search» |y

[ Filter
» [@CrU
» [@DI
~ @ DO
a 5 6 7 » [ DQ 8x24VDCI2A HF
» [l DQ 16x24VDCI0.5A BA
» [ DQ 16x24VDCI0.5SA ST
» [l DQ 16x24VDCI0.5A HF
» [l DQ 32x24VDCI0.5A BA
» [l DQ 32x24VDCI0.5A ST
~ [ DQ 32x24VDCI0.5A HF
[ J6E57 522 75107 0AD0
» [l DQ 16x24...48VUCI125VDCI05A ST
» [ DQ Bx230VACIZA ST
» [l DQ 8x230VACISA ST
» [ DQ 16x230VACHA ST
» [l DO 16x230VACI2A ST [l
~ | Information

Device: |1

Gojejes atempiey (£

S]00] aulUQ EH

sqsel@rH

sauelqr] EH

DQ 32x24VDCI0.5A HF

Article no.: 6ES7 522-1BLO1-0ABO

Version: V1.0 [+]

Description:

Digital output module DQ32 x24VDC/
0.5A; grouping 8; 4A per group;
configursble diagnostics; configurable

(<]

<[ w | 100% I s Vi

| 'S properties  [*4info &) | % Diagnostics substitute value for output ~

Note: If you do not use a slot, you must close the gap before you compile. Otherwise, an

error message will occur.
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7.8 Insert power module PM 190W 120/230VAC

— Find the correct module in the hardware catalog and insert the power module into slot 0.
(— Hardware Catalog —» PM — PM 190W 120/230VAC (order number 6EP1333-4BA00)
— Slot 0)

012_101_CPU1516F » CPU_1516F [CPU 1516F-3 PN/DP]

[& Topology view |& Network view I} Device view | (5]
d¢ [cPu_isier M & ®eH Qs =l | UE
o5 H v lCatang S
" 40‘}‘ ‘|‘ [6Es7 521-18L00-0AB0 ]@]@ 8
& o | [ Filter g
& g vlmem é
» [ PM70W 120/230VAC
~ [ PM 190W 120/230VAC ZT
4 5 6 U ]6EP1333.48300 )
» (@ Ps E
» (@ cru 3
» mol =
» (@ 0Q @
» @ 0IiDQ -
» A 3
» (@ AQ E
» (@ AllAQ 3
» ’:. Communications modules -
» [ Technology modules L)
» (@ Interface modules E
2
| | Information é
| Device: l%__
v

Note: If a module as well as the power module is planned for one slot, it is not possible to

place it at another position even in the device configuration.

— Compare your device configuration with the following figure.

012_101_CPU1516F » CPU_1516F [CPU 1516F-3 PN/DP]
|—§' Topology view "é, Network view |\’ Device view

d¢ [cPu_is16F oo (el Qs B

EX
» EEE

Rail_0

-
idonz

11

o
1
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7.9 Configure the address areas of the digital input and output

modules

— In the "Device overview" area, make certain that the "DI 32x24VDC HF" module has input

address area 0...3. (— Device overview — DI 32x24VDC HF — | address — 0...3)

— Next, check if the "DQ 32xDC24V/0.5A HF" module has output address area 0...3.
(— Device overview — DQ 32xDC24V/0.5A HF — Q address — 0...3)

012_101_CPU1516F *» CPU_1516F [CPU 1516F-3 PN/DP]

[& Topology view [ Network view [IY Device view ||
gt [CPu_1s16F [ E@r = Device overview
[a]
o ¥ . Module Rack Slot | address | address | Type
,\é‘ &1\0 E PM 190W 120/230VAC 0 0 PM ...~
N i ~ CPU_1516F 0 1 CP...
&7 Q\ﬁ’ & » PROFINETinterface 1 0O 11 PR | _
» PROFINETinterface 2 0O 12 PR.. |=
DPinterface_1 0 13 DP
| DI 32x24VDC HF_1 0 2 0.3 Dl..
L DQ 32x24VDCI0SAHF_ 1 0 3 0.3 DQ...
N 0 4
*
L 0 5
0 6
0 7
0 8
0 9
0 10
0 11
0 12 O
<[> [100% [ —%— & <] m

Note: To show and hide the Device overview, you must click the small arrow next to

"Device data" on the right side of the hardware configuration.
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7.10 Save and compile the hardware configuration

— Before you compile the configuration, you should save your project by clicking the —

B Save project

button. To compile your CPU with the device configuration, first select

the — "CPU_1516F [CPU1516F-3 PN/DP]" folder and click the — Bl "Compile" icon.

74 Siemens - D:\Automation\012_101_CPU1516F012_101_CPU1516F

Project Edit View Insert Online Options Tools Wndow Help

SfF Yy seveproject @ X 15 3 X W I MG B R M coonline ¥ Gooffline A7[Em 11

Totally Integrated Automation
POR

Project tree o4

|| Devices

QO

g |CPU_1516F

¥ ] 012_101_CPUI516F -
B Add new device
5& Devices & networks
~ [ CPU_1516F [CPU 1516F-3 PN/DP] '
Y Device configuration
% Online & diagnostics
» ﬁ» Program blocks
» [ Technology objects
» &} External source files
L@ PLCtags
(@ PLC data types
‘551 Watch and force tables

[

Rail_0

(&) Online backups
[ Traces
‘.'_’] Program info
{ii; Device proxydata
CA PLCalarms
5] Textlists
» [ Local modules
» a Common data
» 5] Documentation settings

v v vwww

-

Fitto screen

8 eH Qs

2 ——r

|& Topology view [ Networkview [} Device view || Options

> 8 Languages & resources b.<

> | Details view

4 Portal view E Overview lm CPU_1516F

I'_i.‘.lnfo i l 2! Diagnostics

TAL
B
1=
= |z
-8
Al | v/ catalog H
e £
[ |y it 2
[ Filter g
» @eM 2
»mes
=
» (@ cru o
»moi o
» (@oQ ‘sl
" » :mDh'DQ ;
» mA e
» 'mAQ »
» (g mirQ -
» 4. Communications medules =
» i} Technology modules E:‘
» [ Interface modules 3
=
L
=
=2
g
v | Inf o
,| @
é Device: &
v
<| ] | |

v’ Project 012_101_CPU1516F opened

Note: "Save project" should be used repeatedly when working on a project since this

does not happen automatically. A prompt to save the project only occurs when the

TIA Portal is closed.

— If the project was compiled without errors, you see the following screen.

[d properties  |[*nfo |2 Diagnostics
| General || Cross-references || Compile |
@Iﬂlshnwallme;;a es "l
Compiling completed (errors: 0; warnings: 1)
1 Fath Description Go to ? Errars  Warnings  Time
1 ¥ CPU_1516F A 0 1 8:57:46 PM
1 ~ Hardware configuration Pa 0 1 8:57:46 PM
1 ¥ S71500/ET200MP statio A 0 1 8:57:48 PM
1 v Rail_0 - 0 1 8:57:48 PM
1 ~ CPU_1516F A 0 1 8:57:48 PM
1 ¥ CPU_1516F P 1] 1 8:57:48 PM
1 CPU_1516F CPU_1516F does not contain a configured protection level P 3:57:48 PM
&  ~ Programblocks P 0 0 8:57:48 PM
Main (OB1) Block was successfully compiled. Pa 8:57:49 PM
Compiling completed (errors: 0; warnings: 1) 8:57:49 PM
i >
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7.11 Download the hardware configuration to the device

— To download your entire CPU, select the — "CPU_1516F [CPU1516F-3 PN/DP]" folder

and click the m — "Download to device" icon.

74 Siemens - D:\Automation\012_101_CPU1516R012_101_CPU1516F

> | Details view
4 Portal view =2 Overview Im CPU_1516F

-
Extended download to device

Device
CPU1516F

Device

Flash LED
Online status information:

[] Display only error messages

v’ Project 012_101_CPU1516F opened

The manager for configuring the connection properties (extended download) opens.

For unrestricted use in educational and R&D institutions. © Siemens AG 2017.
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X
Configured access nodes of "“CPU1516F"
Device type Slot Type Address Subnet
CPU1516F-3 PNL. 123 PROFIBUS 2
CPU1516F-3 PNL. 1X1 PNIIE 192.168.0.1 PNIIE_1
CPU1516F-3 PNL., 1X2 PNIIE 192.168.1.1
Type of the PGIPC interface: [~
PGIFC interface: | [~] ©
Connection to interface/subnet: | [~] ©
Istgateway: | -] ©
Compatible devices in target subnet: Showall compatible devices
Device type Type Address Target device

Startsearch

All rights reserved.

Project Edit View Insert Online Options Tools Window Help Totally Intmarated Automation
SF i H sevepoject @ X 3B 2 X O T/ B R F coonline F coofiline | fo A I8 2 - 1] PORTAL
.
Download to device
|| Devices |&* Topology view | Network view |[If Device view || Options (52
HO QO d¢ [cruisier M o= (g Qs = = E
il o A [+cas
¥ ] 012_101_CPU1516F [ o &S N iyt |
& Add new device :-Qé :’; ‘A:? = = s 3
g Devices & networks Q‘xf' / Q\'?' & - @flker g
~ [ CPU_1516F [CPU 1516F-3 PN/DP] R > LM <
m Device configuration : > :!. PS & I
! Online & diagnostics = _ A - s % 4 -3 CPU vl
» g Program blocks 3 > - DI g,
» [ Technology objects 4 ﬂ‘ bDQ =
» & External source files 0 > :ﬂ DIlDQ 2
» (g PLCtags . »@a H
» [ PLC data types — ; »maQ @
» 2 Watch and force tables 4 :ﬂ AllAQ b=
» [ Online backups | | » f. Communications modules =g
- . —
» (% Traces g | Technology modules )
38 Program info » L Interface modules 3
» [ Device proxydata e
4 PLCalarms (U}
] Textlists g
» [ Local modules E,
» [§§ Common data v | Information 2
» [£] Documentation settings - 2 Device: ‘:
p [ o resource ) 9L > | [Fitto screen w —5— W = -
IB Properties |t&.lnf0 i l %} Diagnostics I <| m B
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— First, the interface must be correctly selected. This happens in three steps.

— Type of the PG/PC interface — PN/IE

Extended download to device

Configured access nodes of "CPUT516F"

Device Device type Slot
CPU15S16F CPU1516F-3 PNL. 123
CPU1516F-3 PNL. 1X1
CPU1516F-3 PNL. 1 X2

Type of the PGIPC interface:
PGIPC interface:

Connection to interfacelsubnet:

— PG/PC interface — here: Intel(R) Ethernet Connection 1217-LM

Extended download to device

Configured access nodes of "CPU1516F"

Device Device type Slot
CPU1516F CPU1516F-3 PNL. 1X3
CPU1516F-3 PNL. 1X1
CPU1516F-3 PNL. 1X2

Type of the PGIPC interface:
PGIPC interface:
Connecti

to interfacelsubnet:

Compatible devices in target subnet:

Device Device type Type

— Connection to interface/subnet — "PN/IE_1"

Extended download to device

Configured access nodes of "CPUT516F"

Device Device type slot
CPU1516F CPU1516F-3 PNL. 123
CPU1516F-3 PNL. 1X1
CPU1516F-3 PNL. 1 X2

Type of the PGIPC interface:
PGIPC interface:
Connection to interfacelsubnet:

1st gateway:

Compatible devices in target subnet:

[X
Type Address Subnet
PROFIBUS 2
PNIIE 192.168.0.1 PNIE_1
PNIIE 192.168.1.1
Please select... -
Please select... ©
B PHIE ®
¥ _FROFIEUS
4_Automatic protocol detection ©
4_TeleService
I
X
Type Address Subnet
PROFIBUS 2
PNIIE 192.168.0.1 PNIE_1
PNIIE 192.168.1.1
[®_Pruie [+]
Please select... A @
Please select... ©
Wlntel(R} Ethernet Connection 1217-LM @
@ Dell wireless 1550 802.11ac
@ viware Virtual Ethernet Adapter for Viinetd
@ viware Virtual Ethernet Adapter for Vinetd
Tl PLCSIM
@ PLCIM 57-1200/57-1500
I
X
Type Address Subnet
PROFIBUS 2
PNIIE 192.168.0.1 PNIE_1
PNIIE 192.168.1.1
[®_Prie [+]
ﬁlntel(R} Ethernet Connection 1217-LM |'| @
Please select... ~| @
Directatslot'1 X1' ©
Directatslot'1 X2’
PNIIE_1
Try all interfaces
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— The — "Show all compatible devices" check box must be selected. The search for

devices in the network is started by clicking the — button.

Extended download to device

[X
Configured access nodes of "CPU1516F"
Device Device type Slot Type Address Subnet
CPU1516F CPU 1516F-3 PNL. 1X3 PROFIBUS 2
CPU 1516F-3 PNL. 1X1 PNIIE 152.168.0.1 PMNIE_1
CPU 1516F-3 PNL. 1X2 PNIIE 192.168.1.1
Type of the PGIPC interface: | FrIE [+]
PGIPC interface: ﬁ Intel(R) Ethernet Connection 1217-LM [+] ©
Connection to interface/subnet: PNIE_1 ﬂ ©
1stgateway: | -] @
Compatible devices in target subnet: [ Showall compatible devices
Device Device type Type Address Target device
- - PMIIE Access address -
Flash LED
Start search
Cnline status information: p Start search
[] Display only error messages
Load | | Cancel
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— If your CPU is shown in the "Compatible devices in target subnet" list, it must be selected

and the download started. (— CPU 1516F-3 PN/DP — "Load")

Extended download to device

["| Flash LED

Online status information:

»* Retrieving device information...
Scan and information retrieval completed.

[ Display only error messages

[X
Configured access nodes of "CPU1516F"
Device Device type Slot Type Address Subnet
CPU1516F CPU1516F-3 PNL.. 1X3 PROFIBUS 2
CPU1516F-3 PNL.. 1X1 PNIIE 192.168.0.1 PNIE_1
CPU1516F-3 PNL.. 1X2 PNIIE 192.168.1.1
Type of the PGIPC interface:  |%_PNIE [~]
PGIPC interface: ﬁ Intel(R} Ethernet Connection 1217-LI [=] ©
Connection to interfacelsubnet: | PNIE_1 [~] ©
1st gateway: | |'| @
Compatible devices in target subnet: [ Show all compatible devices
Device Device type Type Address Target device
CPUcommeon CPU1516F-3 PNI... PNIIE 192.168.0.1 CPUcommon
- - PNIIE Access address -
Start search
j—
[ boad || cancel |

— You first obtain a preview. Confirm the prompt — "Overwrite all" and continue with —

"Load"
Load preview %
e Check before loading
Status ! Target Message Action
1 @ ~ cruisier Ready for loading.
(/] » Software Download software to device Consistent download
0 Text libraries Download all alarm texts and text list texts Consistent download
[] M I[2]
Finish | |I Load I| | Cancel |
|

Note: The @ symbol should be visible in every line of the "Load preview". You can find

additional informati

on in the "Message" column.
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— The — "Start all" option will be selected next before the download operation can be
completed with — "Finish".
Load results X
9 Status and actions after downloading to device
Status ! Target Message Action
. & ~ cruisieF Downloading to device completed without error.
H ¥ Start modules Start modules after downloading to device. M startall
H The module "CPU1516F" can be started. E start
[<] [T I[2]
Finish | | Load ‘ | Cancel |
__________________________________________________________
— After a successful download, the project view will open again automatically. A loading

report appears in the information field under "General”. This can be helpful when

troubleshooting an unsuccessful download.

iemens - D:\00_TIA_Portal\012_101_CPU1516FR012_101_CPU1516F

Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
Cf h saveprojer & X = 2 X O 5 MG E R S coonline (F coofiine fo MM > | || TAL
012 101_CPU1516F » CPU1516F [CPU 1516F-3 PN/DP] [
Devices |5"’ Topology view ||5Eu Network view |m'f Device view \ Options [2lg]
. : M T
Gio© it o w el @ = diz
3
N oo ~ | catalog g
= [ ] 012_101_CPU1516F v < Y &@ E =
& Add newdevice Q“\ o ’Lh 4 a
&y & ar AV [ Filter &
5 Devices & networks KY ) > a _ |5
q & > 9 ~ (@ P [~]|&
- =
Y Device configuration rIEPMTOWIZ.. |
v v v I —
% Online & diagnostics ~ L@ PM 190W1... )
» [ Program blocks ] 1 2 3 4 5 6 7 b ~ Il sEP13... o
» [ Technology objects o u 4 r{l ] 5
v L@ External source files 8 4 r{l CPU E
B Add newextemal file i b r—EID‘ B
» L3 PLC tags '-IIIEQ =
» [ PLC data types 3 r_l-. DQ 8x24... =
» 52 Watch and force tables 4 I_-l_l DQ 16x24V... 5:
» [ Online backups » L DQ 16x24V... F}
» 53 Traces » (@ DQ 3222 5
5 s
24 Program info ~.mDQ32x2.. ||
» [ifi Device proxy data - M ees752..| | [0
C4 PLC alarms 100% | 55— & 3 r{l DQ 8x23... E
) Textlists @ properties [*info | %l Diagnostics s -;”[;3 Em ]
[y v (@ ®
,.:N EmEoc fnccie J General || Cross-references ” Compile | » [ Al e
» g% Common data r_E. ||
» [5] Documentation settings @m %‘ﬂ "T"!lﬁ?_l =
» "@ Languages & resources .
» 15 Online access I |Message Goto |7 Date Time hd | Information
» [ Card ReaderlUSE memory i ] ~ Hardware configuration 211912015 1:48:04 PM E Device: =
(] Hardware configuration was loaded successfully. 21912015 1:49:47 PM L
i ] Connection configuration was downloaded successfully. 21912015 1:49:47 PM 1
(i) Routing configuration was loaded successfully. 21912015 1:49:47 PM
o CPU1516F started. 21912015 1:50:05 PM
O "Main' was loaded successfully. 2M9i2015 1:49:46 PM E BM 190"
0 Scanning for devices completed for interface Intel(R) Ethernet Connection 1217-LM 2M9i2015 1:47:09 PM
< i 1[> Q Loading completed (errors: 0; wamings: 0). 2M9i2015 1:50:06 PM Al
> | Details view <] [ > [ >
4 Portal view =3 Overview Iﬁ%ﬂ CPU1516F
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7.12 Download the hardware configuration to the PLCSIM simulation

(optional)

%

a PLC simulation (S7PLCSIM).

If no hardware is present, the hardware configuration can alternatively be downloaded to

To do so, you must first start the simulation by selecting the — "CPU_1516F

[CPU1516F-3 PN/DP]" folder and clicking the — "Start simulation" icon.

74 Siemens -

D:\Automation\012_101_CPU1516F012_101_CPU1516F

4 Portal view

E Overview

| cPu_1s16F

Starting simulation will disable all other

Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
2 i seveprojece @ X 1 Ty X O @2 ) M B R Goonline ¥ Gooffine | A I8 8| 3¢ 1] PORTAL
, I
- - Start simulation B
J Devices | ]5" Topology view Hgﬂg, Network view Hﬂf Device view [ Options ale]
50 O [T 2 | de [cruisier 2T AT = =l
& A [~ v l Catalog g
v ] 012.101_CPUTST6F [al o ,,o“‘x $ S 1 ‘ g |8
B Add new device e B & : 8
gh Devices & networks & / 0\." » @[Flke! g
~ [[§ CPU_1516F [CPU1516F-3 PN/DP] - ' " » (@ PM &
BY Device configuration D [ 2 »lmes ]
¥ Online & diagnostics a % s & 7 » [m cPu vl
» 'z Program blocks »mor g
» [ Technology objects » [moQ =
» @} External source files » [ oiipQ :
» L@ PLCtags » [ Al g
» [ PLC data types » [ AQ @
» 25 Watch and force tables » [ AlIAQ -
» [} Online backups » (@ Communications modules g
» 23 Traces » (i@ Technology modules 2
3 Program info » '@ Interface modules 3
» i Device proxydata LS
LA PLCalarms L]
) Tentlists g
» @ Local modules g‘
» [4§ Common data = ~ | Information 2
— : - =5 - T
: B Do:umenuuorn senrmgs = B0 B frosme 5 ——— @ Device: ;;ﬁ_
> | Details view |8 Properties %} Info @ | Diagnostics | <] il B
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— The "S7 PLCSIM" software is started in a separate window in the compact view.

PLC C:\Users\spe\Doc... W _ O X
G:H ]

PLC_1 [SIM-1500]

[ ] RUnN/sTOP RUN
| ERROR STOP

MAINT MRES

IP-Adresse:

e (N

— The manager for configuring the connection properties (extended download) opens
shortly thereafter.

Extended download to device

Configured access nodes of "CPU_1516F"
Device Device type Slot Type Address Subnet
CPU_1516F CPU 1516F3 PN/.. 1X3 PROFIBUS 2
CPU 1516F-3PNL.. 1X1 PNIIE 192.168.0.1 PNAE_1
CPU 1516F3PN/.. 1X2 PNIIE 192.168.1.1
Type of the PGIPC interface:
PGIPC interface l -‘©! §
SIEWaY l |~ | @
Compatible devices in target subnet: NROUINE BEVICES
Device Device type Type Address Target device
Flash LED
Online status information:
[ Display only error messages
Load [ [ Cancel ]
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— First, the interface must be correctly selected. This happens in three steps.

— Type of the PG/PC interface — PN/IE

Extended download to device

Configured access nodes of "CPU_1516F"
Device

Device type Slot Type Address Subnet
CPU_1516F CPU 1516F-3 PNI... 1X3 PROFIBUS 2
CPU 1516F-3 PNI... 1X1 PNIE 192.168.0.1 PNIIE_1
CPU1516F-3 PNI... 1X2 PN/IE 192.168.1.1
Type of the PGIPC interface: B PNIIE [+
PGIPCinterface:  Flease select... e |§|
: | b PNIIE ® ="
Connecuon to inte elsubnet
g ; ¥_PROFIBUS
istgateway: | I"T@
— PG/PC interface —» PLCSIM S7-1200/S7-1500
Extended download to device X
Configured access nodes of "CPU_1516F"
Device Device type Slot Type Address Subnet
CPU_1516F CPU 1516F3PNi.. 1X3 PROFIBUS 2
CPU 1516F3PNI.. 1X1 PNIIE 192.168.0.1 PNAIE_1
CPU 1516F3PNI.. 1X2 PNIIE 19216811
Type of the PGIPCinterface:  [B_PNIE [~]
PGIPCinterface: R PLCSIM S7-1200/S7-1500 [+ © @
Connection to interface/subnet:  Please select.. ©
_é Rl PLCSIM ®©
— Connection to interface/subnet — "PN/IE_1"
Extended download to device X
Configured access nodes of "CPU_1516F"
Device Device type Slot Type Address Subnet
CPU_1516F CPU1516F-3 PNI... 1X3 PROFIBUS 2
CPU 1516F-3 PNI.. 1 X1 PNIIE 192.168.0.1 PNAE_1
CPU 1516F-3 PNI... 1X2 PNIIE 192.168.1.1
Type of the PGIPC interface: ﬁ_PN:’IE m
PGIPCinterface: Rl PLCSIM 57-1200/57-1500 ~eoE @
Connection to interface/subnet: [PNIIE_1 - @
N Please select...
i Directatslot'1 X1' ©
Directatslot'1 X2'

Compatible devices in target subnet: Tryallinterfaces
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— The — "Show all compatible devices" check box must be selected. The search for

devices in the network is started by clicking the — E button.

Extended download to device

- |l PLCSIM S7-1200/57-1500

For unrestricted use in educational and R&D institutions. © Siemens AG 2017. All rights reserved.
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— If the simulation is shown in the "Compatible devices in target subnet” list, it must be
selected before the download can be started. (— "CPU-1500 Simulation" — "Load")

Extended download to device

[X
Configured access nodes of "CPU_1516F"
Device Device type Slot Type Address Subnet
CPU_1516F CPU 1516F-3PNI.. 1X3 PROFIBUS 2
CPU 1516F-3 PNI... 1X1 PNIE 192.168.0.1 PNIE_1
CPU 1516F-3 PNI.. 1X2 PNIE 192.168.1.1
Type of the PGIPCinterface:  [@_PNiIE [+
PGIFC interface: Kl PLCSIM $7-1200/57-1500 [+l @ &[d
Connection to interfacelsubnet: | PN/IE_1 [+] ©
[ [-]@©
Compatible devices in target subnet: [ show all compatible devices
Device Device type Type Address Target device
= CPUcommon CPU-1500 Simula... PNIIE 192.168.0.1 CPUcommon
. - - PNIIE Access address -
|| Flash LED
Startsearch
Online status information:
€ Scan completed. 1 compatible devices of 1 accessible devices found. E!
%2 Retrieving device information... =
§4 Scan and information retrieval completed. \':'
[T} Display only error messages
il
{ Load ] ’ Cancel ] |

— You first obtain a preview. Confirm the prompt — "Overwrite all* and continue with —
"Load".

Load preview

9 Check before loading

25

Status ! Target Message Action
M @ ~ cru_is16F Ready for loading.
0 Simulated medule The download will be performed to a simulated PLC.
9 » Software Download software to device Consistent download
(V] Text libraries Download all alarm texts and text list texts

Consistent download

[<]

il [2]

Refresh

] Finish | E Load § | Cancel ]

Note: The @ symbol should be visible in every line of the "Load preview". You can find
additional information in the "Message" column.
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— The — "Start all" option will be selected next before the download operation can be

completed with — "Finish".

Load results X

9 Status and actions after downloading to device
Status ! Target Message Action
‘f', @~ CcPU_1516F Downloading to device completed without error.
H » Startmodules Start modules after downloading to device. M startall
f Finish | i | | cancel

— After a successful download, the project view will open again automatically. A loading

report appears in the information field under "General". This can be helpful when

troubleshooting an unsuccessful download.

T4 Siemens - D:\Automation\012_101_CPU1516R012_101_CPU1516F

Pr(:;!f:l Edit View Insert Onlmzh Options Tools Window Help ) TotaliV iiiegratad Automation
5 R sepoiect @ X 3 H X st 50 EE R Y Goonine F cootiine fo WA ¥ ] PORTAL
Project tree m 4
| Devices | |& Topology view Mﬁ Network view [ﬁf Device view \ Options [EE]
[ pat = o . o= F3
0 Q [Z] 2 | d¢ [cruisier = =1 F;
2
=l -96“ (4] v | Catalog H
~ [J012.101_cRutsie [~ & =] [6€57 521-18L000ABO | iy | it | ©
I Add new device - ===
& Devices & networks v v v [ Fitter B
~ /g CPU_1516F [CPU1516F-3 PN/DP] © 0 1 SIAARGARG » N e
Y Device configuration Rall.0 b »imes ]
% Online & diagnostics = 7 » lmcru o
» 8 Program blocks = » »mol °
» [ Technology objects » moo %
» [} External source files » ‘4||.JHDQ 4
» |G PLCtags : : »‘uo s
» [ PLC data types A
» |55 Wetch and force tables [ ¥ » lmaisQ ) |=
» [ig Online backups <] m [5] [100% F —3— ® » [ Communications modules _3
» [ Traces = — = = » L@ Technology modules s
5 Program info |"d Properties u_\,.lnfo ‘2._ Diagnostics | » [l Interface modules z
» [§i. Device proxydata J General || Cross-references H Compile | =]
: Dt — :
EAPiCalams (3] 2.][@] show il messages - o
&) Textlists B 1=
» (@ Local modules : 8
2 1 |Message Goto 7 Date Time ~ | Inf t =
» G c d ‘'ormation ®
r’! Sronsas (i} Connection ion was. d ly. 31012015 11:025. | & - It
» (5] Documentation settings 3 3 i Device: ()
T R sl (i ] Routing configuration was loaded successully. 311012015 11:02-.. =i
u
= ‘g‘n“nezuis (] CPU_1516F started 31102015 2 =
- ) "Main’ was loaded successfully. 311012015 11:02:..
2 5 Cacd ReadedliSe e <
v | Details view €@  Scanning for devices completed for interface PLCSIMS7-1200/57-1500 [PNAE]. Found 1 devi... 311012015
@ Loading completed (erors: 0; wamings: 0). 31002015 |
v
<] [0 [T BN

4 Portal view =3 Overview | cru_isier v Loading completed (errors: O;
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— The PLCSIM simulation has the following appearance in the project view. You can switch

to the compact view of the simulation by clicking the — ®% icon in the menu bar.

F‘lc Siemens - C:\WUsers\spe\Documents\Simulation\Project1\Project1

Project Edit Execute Options Tools Window Help

Sie (Y Bl saveproject ¥ 13 7o X [N [ = il

IP address:

Totally Integrated Automation
S7-PLCSIM V13

¥ ] Projectl
~ g CPU_1516F [CPU 1516F-3 PN/...
Y Device configuration
» 5 SIMtables
» ig Sequences

v|

— The compact view of the PLCSIM simulation has the following appearance. You can

switch back to the project view by clicking the — & icon.

e Projectl

Gi: Y | -

CPU_1516F [CPU 1516F-3 PN/DP]

W RunisToP [ Run |
ERROR STOP
MAINT [ wees |

| Sequence_1 [=] 1 (RIS
IP-Adresse:
192.168.0.1 =
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You can see the downloaded configuration in the project view by double-clicking —
"Device configuration”.

AL Siemens -

C:\Users\spe\Documents\Simulation\Project1\Project1
Project Edit Execute Options Tools Window Help Totally Integrated Automation
rs [yl saveproject ¥ 75 T X [NIE M | || @ M Bl Peddress: 19216801 S$7-PLCSIM V13
=H Addresses
\; Name
¥ _] Projectl lE
~ (3§ CPU_1516F [CPU 1516F-3 PN/
IIY Device configurati :
» [ SiMables
» (g Sequences
“
»
o
| H— o . b =2 e
<] m B QI [>] [100% [v] —3— ®& [ <[] 00>
& CPU_1516F ,

Note: Because this is a simulation, you cannot detect errors in the hardware
configuration in this case.
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7.13 Archive the project

— To archive the project, select the — "Archive ..." command in the — "Project" menu.

T4 Siemens - D:\Automation\012_101_CPU1516R012_101_CPU1516F

[PrOJect Edit View Insert Online Options Teols Window Help Totally Integrated Automation

[3F New... d:d: LM B R #F coonline ¥ Gooffiine A7 IRIE ¥ ] PORTAL
| | 3 Open... Cul+-0
Migrate project...
Close Culsw | )
- S
H save f‘f”-s | 3¢ [cruisier - 2
Save as... Crrl+ShiftsS 1 qsgn E
Delete project... CuleE [ 6{\\ 2
5 g
: =
Retrieve... =
-]
' Card Reader/USB memory » 0 ()
S Memorycard file > —_—
= &l
o
DiAutomationl012_10..1012_101_CPU1516F =
D:vorlagenprojekt_Webserv..\Tank_V13_SP1 3
D:\..1032-200_FB-Programmierung_S7-314... g
D:\Automatisi...\012-100_CPU1500_V13_SP1 £l g
Exit J f—
il T . I,
» Uiy Online backups “:
» [ Traces i
?’.‘l Program info @
» [, Device proxydata -
CA PLCalarms Ll
&) Textlists g
» [/ Local modules s,
» 4§ Common data '[(,1 o
» [Z]) Documentation settings i<l m] [>] [100% el ——5—
> | Details view |'d properties |} Info | Diagnostics |

4 Portal view = i | £ cpu_ister

— Confirm the prompt to save the project with — "Yes".

Archive project (0104:000006)

. Save project?

The last saved project will be archived. Do you want to save the project
before archiving to back up the current changes?

— Select a folder where you want to archive your project and save it as file type "TIA Portal
project archive". (— "TIA Portal project archive" — "SCE_EN_012-101_ Hardware
configuration_S7-1516F..." — "Save")

For unrestricted use in educational and R&D institutions. © Siemens AG 2017. All rights reserved. 61
SCE_EN_012-101 Hardware Configuration S7-1500_R1703.docx



SCE Training Curriculum | TIA Portal Module 012-101, Edition 05/2017 | Digital Factory, DF FA

7.14 Checklist

pa
°

Description

Completed

Project was created

Slot 0: Power module with correct order number

Slot 1: CPU with correct order number

Slot 1: CPU with correct firmware version

Slot 2: Digital input module with correct order number

Slot 2: Digital input module with correct firmware version

Slot 2: Address area of the digital input module is correct

Slot 3: Digital output module with correct order number

© 0 (N[O |Oo [hd W N [P

Slot 3: Digital output module with correct firmware version

=Y
o

Slot 3: Address area of the digital output module is correct

=
=

Hardware configuration was compiled without error message

12

Hardware configuration was downloaded without error message

13

Project was successfully archived
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8 Exercise

8.1 Task — Exercise

The hardware configuration of the SIMATIC CPU 1516F-3 PN/DP Trainer Package is not quite
complete. Insert the lacking modules. In so doing, select slot 4 for the analog input module and slot
5 for the analog output module. Use the address area starting from 64 for the analog modules.

— 1X SIMATIC S7-1500, ANALOG INPUT MODULE Al 8 X U/IIRTD/TC, 16BIT

RESOLUTION 8 CHANNELS IN GROUPS OF 8 (order number: 6ES7531-7KF00-
0ABO)

— 1X SIMATIC S7-1500, ANALOG OUTPUT MODULE AQ 4 X U/l ST, 16BIT
RESOLUTION, 4 CHANNELS IN GROUPS OF 4 (order number: 6ES7532-5HD00-
0ABO)

8.2 Planning

Plan the implementation of the task on your own.
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8.3 Checklist — Exercise

pa
°

Description

Completed

Slot 4: Analog input module with correct order number

Slot 4: Analog input module with correct firmware version

Slot 4: Address area of the analog input module is correct

Slot 5: Analog input module with correct order number

Slot 5: Analog output module with correct firmware version

Slot 5: Address area of the analog output module is correct

Hardware configuration was compiled without error message

Hardware configuration was downloaded without error message

© 0 ([N [ |Oo [hd W N [P

Project was successfully archived
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9 Additional information

You can find additional information as an orientation aid for initial and advanced training, for
example: Getting Started, videos, tutorials, apps, manuals, programming guidelines and trial

software/firmware, at the following link:

www.siemens.com/sce/s7-1500
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