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Legal information

Use of application examples
Application examples illustrate the solution of automation tasks through an interaction of several
components in the form of text, graphics and/or software modules. The application examples are
a free service by Siemens AG and/or a subsidiary of Siemens AG ("Siemens"). They are
non-binding and make no claim to completeness or functionality regarding configuration and
equipment. The application examples merely offer help with typical tasks; they do not constitute
customer-specific solutions. You yourself are responsible for the proper and safe operation of the
products in accordance with applicable regulations and must also check the function of the
respective application example and customize it for your system.
Siemens grants you the non-exclusive, non-sublicensable and non-transferable right to have the
application examples used by technically trained personnel. Any change to the application
examples is your responsibility. Sharing the application examples with third parties or copying the
application examples or excerpts thereof is permitted only in combination with your own products.
The application examples are not required to undergo the customary tests and quality inspections
of a chargeable product; they may have functional and performance defects as well as errors. It is
your responsibility to use them in such a manner that any malfunctions that may occur do not
result in property damage or injury to persons.

Disclaimer of liability
Siemens shall not assume any liability, for any legal reason whatsoever, including, without
limitation, liability for the usability, availability, completeness and freedom from defects of the
application examples as well as for related information, configuration and performance data and
any damage caused thereby. This shall not apply in cases of mandatory liability, for example
under the German Product Liability Act, or in cases of intent, gross negligence, or culpable loss of
life, bodily injury or damage to health, non-compliance with a guarantee, fraudulent
non-disclosure of a defect, or culpable breach of material contractual obligations. Claims for
damages arising from a breach of material contractual obligations shall however be limited to the
foreseeable damage typical of the type of agreement, unless liability arises from intent or gross
negligence or is based on loss of life, bodily injury or damage to health. The foregoing provisions
do not imply any change in the burden of proof to your detriment. You shall indemnify Siemens
against existing or future claims of third parties in this connection except where Siemens is
mandatorily liable.
By using the application examples you acknowledge that Siemens cannot be held liable for any
damage beyond the liability provisions described.

Other information
Siemens reserves the right to make changes to the application examples at any time without
notice. In case of discrepancies between the suggestions in the application examples and other
Siemens publications such as catalogs, the content of the other documentation shall have
precedence.
The Siemens terms of use (https://support.industry.siemens.com) shall also apply.

Security information
Siemens provides products and solutions with Industrial Security functions that support the secure
operation of plants, systems, machines and networks.
In order to protect plants, systems, machines and networks against cyber threats, it is necessary
to implement — and continuously maintain — a holistic, state-of-the-art industrial security concept.
Siemens’ products and solutions constitute one element of such a concept.
Customers are responsible for preventing unauthorized access to their plants, systems, machines
and networks. Such systems, machines and components should only be connected to an
enterprise network or the Internet if and to the extent such a connection is necessary and only
when appropriate security measures (e.g. firewalls and/or network segmentation) are in place.
For additional information on industrial security measures that may be implemented, please visit
https://www.siemens.com/industrialsecurity.
Siemens’ products and solutions undergo continuous development to make them more secure.
Siemens strongly recommends that product updates are applied as soon as they are available
and that the latest product versions are used. Use of product versions that are no longer
supported, and failure to apply the latest updates may increase customer’s exposure to cyber
threats.
To stay informed about product updates, subscribe to the Siemens Industrial Security RSS Feed
at: https://www.siemens.com/industrialsecurity.
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1 Introduction

1

NOTE

Introduction

As of STEP 7 Professional V13 SP1, S7-1500 Software Controller can be
configured and programmed in the TIA Portal. With an example application will be
shown how to migrate a CPU 315-2 PN/DP and TP1200 Comfort to S7-1500
Software Controller and WinCC Runtime Advanced.

The following application is used as an example for migration:

PC-based Automation: S7-1500 Software Controller in Combination with
Drive Control, Safety, Database Connection and Visualization with TIA Portal

https://support.industry.siemens.com/cs/ww/en/view/62521281

This application example uses a transport solution with rotary table to illustrate
various functions and options of S7-1500 Software Controller. You can find a
detailed documentation for this application.

This documentation describes only how to migrate.

S7-300 - project migration to S7-1500 Software Controller
Entry-ID: 67121011, V4.0, 01/2019
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1.1 Overview

The figure below provides an overview of the automation task and which hardware
(gray box) should be migrated. The remaining hardware will be migrated without
changes.

Figure 1-1: Original hardware configuration with S7-300 CPU and Comfort Panel

= TP1200 Comfort ;
WinCC : E
; E
5 =| CPU 315-2 PNIDP !
= Database PC: ! ! |
O I/l WinCC RT Advanced! 0 E
MS SQL Server H ]
! ]
i ]
B PROFINET IE
SCALANCE X208 ET 200SP Station SINAMICS G120
%% e
og
\EDIIE oHo
- oog
]

BERO (optional)

The automation solution was realized with a CPU315-2 PN/DP and a

TP1200 Comfort. The task is that these components will be changed alternatively
with an Open Controller, software controller S7-1500 Software Controller and
visualization software WinCC RT Advanced.

S7-300 - project migration to S7-1500 Software Controller
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1 Introduction

1.2 Mode of operation

Schematic layout

The following figure gives a schematic overview of the most important components
of the solution and the components (gray box) after migration:

Figure 1-2: Migrated hardware with Open Controller (S7-1500 Software Controller)

WinCC ‘| WinCC i
ES Database PC: i Open Controller: E
Ollf|winCcC RT Advanced i U CPU 1505S and |
MS SQL Server | E WinCC RT Advanced
B PROFINET IE
SCALANCE X208 ET 200SP Station SINAMICS G120
AN
oHo
ood

BERO (optional)

The example shows you how...

e the program will be migrated from CPU 315-2 PN/DP to S7-1500 Software
Controller.

e the connections between Database PC, ET 200S station, SCLANCE X208 and
SINAMICS G120 will be made to IPC227D.

e the visualization of TP1200 Comfort will be migrated to WinCC RT Advanced.

S7-300 - project migration to S7-1500 Software Controller
Entry-ID: 67121011, V4.0, 01/2019 6



© Siemens AG 2019 All rights reserved

1 Introduction

Topics not covered by this application
This application does not include a detailed description on
e STEP 7 programming
e WInCC configuration
e drive configuration

Assumed knowledge

1.3

Basic knowledge on STEP 7 programming, WinCC engineering and the basic
application of S7-1500 Software Controller is assumed.

Components used

This application example has been created with the following hardware and

software components:

Table 1-1: Used hardware components

Component Numbe Article number Note
r

CPU 315-2 PN/DP 6ES7 315-2EH14-0AB0 | Optional

Micro Memory Card 6ES7953-8LJ30-0AA0 Optional

512kb Other memory cards with
different memery size
can be used.

TP1200 Comfort 6AV2124-0MCO01-0AX0 | Optional

SIMATIC IPC - Alternatively, a field PG
M5 or a standard PC can
be used.
For engineering and
Database PC

Open Controller 1 6ES7677-2DBx2-0xB0O | There are various

(CPU 1515SP PC) bundles for the Open
Controller, see:
https://support.industry.si
emens.com/cs/ww/en/vie
w/104117388
The bundle must contain
the following software
products:
CPU S7-1505S (FW
V2.6)
WinCC RT Advanced
V15.1

ET 200SP 1 6ES7155-6AU00-0BNO | https://support.industry.si

IM 155-6 PN ST inkl. emens.com/cs/ww/en/ps/

Servermodul, inkl. 6ES7155-6AU00-0BNO

Busadapter 2xRJ45
https://support.industry.si
emens.com/cs/ww/en/vie
w/84133942

BU-Typ AO, 16 Push-In 1 6ES7193-6BP00-0DAO | -

(Digital-/Analog,

max.24VDC/10A)

DI 8x24VDC ST 1 6ES7131-6BF00-0BAO | -

S7-300 - project migration to S7-1500 Software Controller
Entry-ID: 67121011, V4.0, 01/2019
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Component Numbe Article number Note
SINAMICS CU240E-2 1 6SL.3244-0BB13-1FA0 https://support.industry.si
PN F emens.com/cs/ww/en/ps/

6SL.3244-0BB13-1FAQ

SINAMICS PM340 230V 6SL3 210-1SB14-0UAO0 | -

SINAMICS G120 IOP 1 6SL3255-0AA00-4JA0 Optional
https://support.industry.si
emens.com/cs/ww/en/ps/
6SL3255-0AA00-4JA0

Motor 1LA7060-4AB10 -

SCALANCE X208 6GK5208-0BA10-2AA3 | Alternatively other
switches can be used
with min. 4 ports.
Alternatively other

Ind. Ethernet RJ45/RJ45, Ethernet cable can be

CAT 6, Leitung 4X2, 2m 6 6Xv1840-2AH10 used in different lengths.

Inductive Sensor (BERO) | 4 NBN2-8GM40-Z1 Optional
http://www.pepperl-
fuchs.com

Emergency-stop button - -

Standard 1 - R

PC monitor

Standard keyboard with 1 - -

USB connection

Standard mouse with 1 - -

USB connection

Tabelle 1-2: Used software components

Component Qty. Order number Note

STEP7 Professional 1 6ES7822-1..03-.. If you order a Field PG

V15.1 bundle with STEP 7 and
WinCC licenses, you
don’t have to order this
product seperately.

WinCC Advanced 1 6AV210.-....3-0 If you order a Field PG

V15.1 bundle with STEP 7 and
WinCC licenses, you
don’t have to order this
product seperately.

WinCC Runtime 1 6AV2104-....3-0 -

Advanced V15.1

Startdrive V15.1 1 6SL3072-4DA02-0XG0 Free download:

https://support.industry.s
iemens.com/cs/ww/en/vi
ew/68034568

S7-300 - project migration to S7-1500 Software Controller
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1 Introduction

This application example consists of the following components:
Table 1-3

Component

File name

Note

TIA Portal project

67121011_S7-1500S_Migration
CODE_v40.zip

The zip file contains:

e  S7-300 project

e S7-1500 Software
Controller project

Database import

This document

67121011 _S7-
1500S_Migration_DOKU_v40_en.pdf

S7-300 - project migration to S7-1500 Software Controller
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2 Engineering

2
2.1

2.11

Engineering

Migration: S7-300 and Comfort Panel to S7-1500

Software Controller an

General information

This chapter describes how to reconfigure from S7-300 to S7-1500 Software

d WinCC RT Adv

Controller and from Comfort Panel to WinCC RT Advanced. This migration requires

several steps. In the case of this application, the points are divided as follows:

e Integrating Open Controller into the S7-300 project

e Connecting the ET 200SP station with S7-1500 Software Controller
e Connecting SINAMICS G120 drive with S7-1500 Software Controller
e Connecting SCALANCE X208 with S7-1500 Software Controller

e Connecting Database PC with S7-1500 Software Controller

e Porting the STEP 7 program from S7-300 to S7-1500 Software Controller on

Open Controller

e Replacing Comfort Panel with WinCC RT Advanced on Open Controller

The figure below illustrates the original project with S7-300 and Comfort Panel.

Figure 2-1: S7-300 hardware overview

PLC_1

: HMI_1
CPU 315-2 PNIDP

TP1200 Comfort D

=

PN/E_1: 192.168.0.1) 2

Database-PC WinCC

SIMATIC PC Stat... RT Adv

PM/IE_1: 192.168.0.2

et200sp
Il 155-6 PN 5T

FLC_1

Drive_1
G120 CUZ240E-2...

PLC_1

PNJIE_1: 192 168.0.3
PMJIE_1: 192.168.0.4

PMIIE_1: 192.168.0.100

Switch_1
SCALAMCE X208
FLC_1

PNJIE_1: 192 168.0.5

The figure below illustrates the finished project with Open Controller
Figure 2-2: Open Controller hardware overview

PC-System_1
CPU 15155F PC

192.168.1.1 uPNiIE_ © 192.168.0.1

Database-PC
SIMATIC PC 5tat...

PN/IE_2: 192.168.0.100

PHJIE_

et200sp
IM 155-6 PM ST

Software PLC_1

Drive_1
G120 CUZ40E-2...

Software FLC_1 F

PN/IE_2: 192.168.0.3
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2 Engineering

Note During the entire configuration in the TIA Portal, the user interface language

should be English.

Otherwise, automatically generated names, such as “Watch_table” or

“HMI Connection 17, are created in the respective national language. These
names are not changed when switching the user interface language. In this case
there may be names deviating from those in this description.

Note The following documentation describes how a HMI TP1200 is exchanged with
WinCC Runtime Advanced. Since TP1200 and WinCC Runtime Advanced do
not have the same standard display dimensions, it is possible, that all images are
adjusted during porting. This may cause improper representation of the images.

To prevent this, make the following settings in the TIA Portal:

Select “Options — Settings” from the menu bar. Navigate to the “Visualization —
Resize screen” item and select “None”

-

General
STEP 7 Safety
Hardware configuration

- v

PLC programming

-

Simulation

Online & Diagnostics
 Visualimtion
screens

Tags

Runtime scripting

Resize screen

Resize screen

@ MNaone

() Fitwidth and height to new device
(") Fit height to new device
() Fitwidth to new device

O Free scale factor

o
¥:

It is recommended after the migration, to adjust the images of the visualization
manually to the new screen size.

2.1.2 Integration of Open Controller into the project

1. Open the “S7_300_V4” project with the TIA Portal. In this project, an entire
application is realized with S7-300 and a TP1200.

2. Open “Devices & networks” and activate the “Network view”

PLC_1 H
CPU 315-2 PNIDP

PMIE_1: 192.168.0.1

et200sp
I 155-6 PN ST

PLC_1

PMJIE_1: 192.168.0.3

PM/IE_1: 192.168.0.2

HMI_1 Database-PC WinCC
TP1200 Comfort

SIMATIC PC 5tat...

=0

|PMNJIE_1: 192.168.0.100]

Drive_1 Switch_1
G120 CU240E-2... SCALANCE X208
PLC_1

FLC_1
PN/IE_1: 192.168.0.5

PMJE_1: 192.168.0.4
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2 Engineering

3.

In the “Hardware catalog”, you navigate to CPU1515SP PC and add the

device by double-clicking into the project.

Options

b | Catalog

\ |
[ Filter Frofile: | <All>

» [ Controllers
» [ Hw
- r_h PC systems
» [Q PCgeneral
» (2 Industrial PCs
~ [ SIMATIC 57 Open Contraller
~ [ ET2005P Open Controller
~ [ CPU 15155P PC
Il 6E57 677-2A%0-0xB0
I [6ES7 677-20B:0-0xB0
3 r_fl CPU 15155PPCF

4. Right-click on "Software PLC_1" and click on "Change Device" to adjust the

firmware.

ﬁﬂ-n Devices & networks
¢ | D Database-PC [SIMATIC PC station]
~ [ O PCSystem_1 [CPU 15155P PC]
: I} pevice configuration
%/ Online & diagnostics

= » |1 Software PLC_1 [CPU 15055P]

=} [ HMI_RT_3 [WinCC RT Advenced]
J [“;! Local modules

[a Drive_1 [G120 CU240E-2 PN-F]
i Ungrouped devices

5§ Security settings

ﬁ Common data

[5]] Documentation settings

- w w w w kLl

¥ p_@ Languages & resources
b h_m Online access

S7-300 - project migration to S7-1500 Software Controller
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v |5 card ReaderlUSE memao

e
]
2
4
3
3
i

Change device
Open %
Open in new editor x
Open blockiPLC data type... F?E
lll' .- I .--"_J ,?“
(25 Copy CtrI+CE;
3] Paste Ctrl+ §
Rename F25%

= Go to topology view
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2 Engineering

5. Open the dropdown of "CPU 1505SP" on the right side and click on the device

(6ES7 672-5DC11-0YAO0). Choose firmware version V2.6. Confirm with "OK".

hange device — CPU 15055P f

Current device:

CPU
15055P

o

CPU 15055P

6ES7 672-5DC11-0YA(

Version: V25 ﬂ

Article no.:

Description:

57-1500 Software Controller for ET
2005P Open Controller, CPU 15155P
PC2; work memory TMB code and SMB
data; technology functions: motion
control, closed-oop control, counting
and measuring; ODK applications for
Windows and real-time; OPC UA server
DA, OPC UA Security; PROFINET IO
controller and 10 device, supports
RTIIRT, MRP, MRFD; PROFIEUS DF
master, DP slave; firmware V2.5

[=]

~

New device:
CPU
15055P
CPU 15055P
Article no.: 6ES7 672-5DC11-0YA
[yersien: -
Description:

57-1500 Software Controller for ET
2005P Open Controller, CPU 15155P
PC2; work memory 1TMB code and SME
data; technology functions: motion
control, closed-loop control, counting
and measuring; ODK applications for
Windows and real-time; OPC UA:
Server DA, Client DA, methods,
companion specifications; PROFINET
10 controller and 10 device, supports
RTIRT, MRF, MRPD; optional: PROFIBUS
DF master, DP slave; firmware V2.6

[<] [

[<] i |

Compatibility information

Information

0 Replace ‘StationManager V2.3" with 'StationManager V2.4".

0 OPC UA client configuration is supported.

S7-300 - project migration to S7-1500 Software Controller
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- r\'_:. PC systemns
« [l SIMATIC Controller Application
~ [/ SIMATIC 57-1500 Software Co...
CPU 15055F

= -

» [l cPU 15055P T
» [l cPU 15055F TF

Cancel

| NI |
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6. Navigate to the “Device view” and select PC-System_1 or CPU1515SP PC.
7. Set Ethernet-Adresse 192.168.0.1 for PROFINET BusAdapter CU:

Note:
This is the same S7-300 Ethernet address to be replaced.

PC-System_1 = T siemens

F3 I

J General " 10 tags " System constants || Texts

* PROFINETonboard [X1] Eth t add
emet addresses

General

Interface networked with

ey

Ethernet add

Subnet: | Mot networked

T

Operating mode | Add new subnet
» Advanced options

Web server access
IP protocol

Hardware identifier

e SetIP address in the project

IPaddress: | 192 . 168 . 0 .1
Subnetmask: | 255 . 255 . 255 . 0

D Use router

Routeraddress: (0 .0 .0 .0
() IPaddress is set directly at the device

© Siemens AG 2019 All rights reserved
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2.1.3 Connecting the ET 200SP station with S7-1500 Software Controller

Open “Devices & Networks” and activate the “Network view”.
Delete the PROFINET connection between CPU 315 and ET 200SP station.

3

et200sp Drive 1

IM 155-6 PN... G120 CU24...
PLC_1 ;
Assign to new subnet ?
P
Add 10 system g
Assign to new 10 controller {
Disconnect from 10 system ’\
[C] Highlight 10 system ;
PC-System 1 : i
Compile 3
R TP Download to device D'}
& Goonline Ctr\+K}J
. ff Ctri+M Y
K Cu 7:‘"}
: }
I 3
H
Update and display forced operands  }
by
Show catalog Ctrl+Shift+C {
General 10| g
General ~ {
Ethernet addresse o . g
Advanced optiong . . . 3
_Diagnostics addie (9 Froperties - altEnter]

3. Configure a PROFINET connection between “CPU1515SP PC > PROFINET
onboard_1" and the “ET 200SP” via drag&drop.

et200sp
IM 155-6 PN ST

Software PLC_1

PC-System_1
CPU 15155P PC

192.168.1.1 | [PMJIE_2: 192.168.0.1

S7-300 - project migration to S7-1500 Software Controller
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214 Connecting SINAMICS G120 drive with S7-1500 Software Controller

Open “Devices & Networks” and activate the “Network view”.
Delete the PROFINET connection between CPU 315 and Drive_1.

Drive 1 Switch 1
G120 Cu24... SCALANCE X...
PLC 1

PLC_1

Change device
d subnet

_1.50ftw ...
Bec

Add 10 system
Assign to new 10 controller
er

4o mans s ket

3. Configure a PROFINET connection between “CPU1515SP PC > PROFINET
onboard_1" and “Drive_1" via drag&drop.

Drive_1
G120 CU240E-2...

Software FLC_1 E

PNJIE_2- 192.168.0.4

et200sp
IM 155-6 PN 5T

Software PLC_1

------- PC-System_1.PROFI

PC-System_1
CPU 15155P FC

[192.168.1.1|[PN/IE_2: 192.168.0.1]

2.1.5 Connecting SCALANCE X208 with S7-1500 Software Controller

Open “Devices & Networks” and activate the “Network view”.
Delete the PROFINET connection between CPU 315 and Switch_1.

Switch 1
SCALANCE X...

PLC_1

Assinn tn new siihnet

Disconnect from subnet

Add 10 system

Assign to new 10 controller

Disconnect from 10 system
[ Highlight 10 system

Compile »
Download to device ]
& Goonline Ctri+K
&N Go offline Ctrl+M

3. Configure a PROFINET connection between “CPU1515SP PC > PROFINET
onboard_1" and “Switch_1" via drag&drop.

S7-300 - project migration to S7-1500 Software Controller
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et200sp

Drive_1 Switch_1
IM 155-6 PM ST G120 CUZ240E-2... SCALANCE X208
Software PLC_1 Software FLC_1 E

PNJIE_2: 192.168.0.5

Software PLC_1

1 m——
PN/IE_2: 192.168.0.4 [rcksy:

PC-System_1
CPU 15155P FC

[192.168.1.1 | [PNIE_2: 192.168.0.1]

2.1.6 Porting the STEP 7 program from S7-300 to S7-1500 Software
Controller

1. Inthe Project tree, you navigate to “PC-System_1 > Software PLC_1 >
Program blocks”.
Here you delete the block generated by the TIA Portal:

- Main [OB1]

~ [0 PCSystem_1 [CPU 15155P PC]
E Y Device configuration
: g Online & diagnostics
=~ [ij software PLC_1 [CPU 15055]
E [IT Device configuration
4/ Online & diagnostics
= |5l Program blocks
W i e bl
48 Main [OB1]

] E* lechnology objects

2. Inthe project tree, you navigate to “PLC_1 > Program blocks”. Select the
following blocks and groups:

- Main [OB1]

- Global [DB1]

- 01_BERO_Simulation
- 02_Mode_Manual

- 03_Mode_Automatic
- 04_DRIVE_G120
“Right-click — Copy”

- h PLC_1 [CPU 315-2 PN/DP]
[T Device configuration
%/ Online & diagnostics
- o
W Add new block
& Main [0B1]
@ Global [DB1]
» [£z] 01_BERO_Simulation
» [£2] 02_Mode_Manual
» E 03_Mode_Automatic
» [1-1 04 DRIVE G120

] E System
4 <rtem hlorh- @

S7-300 - project migration to S7-1500 Software Controller
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3. Inthe Project tree, you navigate to “PC-System_1 > Software PLC_1 >
Program blocks”. Insert the blocks with “Right-click — Paste”.

~ [ pcSystem_1 [CPU 15155P PC]
: [l'f Device configuration

%] Online & diagnostics
= ~ [ij Software PLC_1 [CPU 15055]
: [lf Device configuration

R Online & diagnostics

« [ g Program blocks
ﬁ Add new block
48 Main [OB1]
@ Global [DB1]
» [i:] 01_BERO_Simulation
» [£:] 02_Mode_manual
b [%:] D3_Mode_Automatic
» [%:] 04_DRIVE_G120 [}_

©

4. In the project tree, you navigate to “PLC_1 > PLC tags”. Select the following
tag table:

-  BERO_Tags

“Right-click — Copy”

~ [ij PLC_1 [CPU 315-2 PN/DP]
[IY pevice configuration
%/ Online & diagnostics
v gl Program blocks
4 r:* Technology objects
} External source files
& I:i PLC tags
.ﬁi Showall tags
EF ~dd new tag table
% Default tag table [0]

l ‘5 BERO_Tags |4

5. Inthe Project tree, you navigate to “PC-System_1 > Software PLC_1 >PLC
tags”.
Insert the blocks with “Right-click — Paste”.

~ [0 pcSystem_1 [CPU 15155P PC]
: It Device configuration
% Online & diagnostics
= v [jj software PLC_1 [CPU 15055]
: [IY pevice configuration
% Online & diagnostics
4 ';:; Program blocks
4 P_* Technology chjects
] External source files
w7 r:g PLC tags
% Show all tags
EF ~dd newtag table
[ Default tag table [77]

I 5 BERD Taas (4]

S7-300 - project migration to S7-1500 Software Controller
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2 Engineering

6.

7.

8.

In the Project tree, you navigate to “PLC_1 > PLC data types®. Select the
following types:

- typeBero

- typeDatabase

- typeDriveControlValues
- typeDriveParameters

- typePackageSensorSim
- typeRandomNumber

“Right-click — Copy”

~ [ PLC_1 [CPU 315-2 PN/DP]
[|'|‘ Device configuration
%| Online & diagnostics
|- Program blocks

Tﬁ Techneology objects
External source files

v v v w

pa FLCtags
v Tﬂ PLC data types

ﬁ“ Add new data type
I-lJ typeBero
ﬂ typeDatabase
ﬂ typeDriveControlValues
1| typeDriveParameters
1| typePackageSensorsim
5 typeRandomNumber

In the Project tree, you navigate to “PC-System_1 > Software PLC_1 > PLC
data types®. Insert the types with “Right-click — Paste”.

Note:
In case you wish to use watch tables from S7-300, you can also copy them to
S7-1500 Software Controller.

- [0 PC-System_1 [CPU 15155P PC]

: I Device configuration

E % Online & diagnostics

= v [jj software PLC_1 [CPU 15055]
E I} Device configuration

%/ Online & diagnestics

|- Program blocks

Tﬂq Technology objects
External source files

v v v w

pa FLC tags
v Cﬂ PLC data types
¥ Add new data tvoe

H| typeBero
1| typeDatabase
1E] typeDriveControlvalues

1| typeDriveParameters
u typePackageSensorSim
1] typeRandomNumber

If you use any additional hardware functions (e.g. clock memory, interrupts,
webserver etc.) you have to parameterize manually.
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2 Engineering

9.

10.

In the Project tree, you navigate to “PC-System_1 > Software PLC_1 >
Program blocks®. Open ,Main [OB1]“ and delete network 12.

Note:

System diagnostics are activated automatically in S7-1500 Software Controller.

An S7 program is not needed.

. -
7 L PCSystem_1 (DTS 13 Network 2: Activate Mode_hanual
[IY pevice configuration
4| Online & diagnostics »  Network 3: Show Mode_Manual state for HII
' ~ [ Software PLC_1 [CPU 15055] » Network 4: Activate Mode_Automatic
: Device configuration
oy 2 »  Network 5: Show Mode_Automatic state for HMI
ﬂ Online & diagnostics
~ [ Program blocks » MNetwork 6: Stopp Drive if application is off
.
K- Add newblock »  Network 7: DRIVE error acknaledge
3 Main [DB1] el |
@ Global [DE1] » Network 8: Global DRIVE contro
3 E 01_BERO_Simulation 13 Network 9: Save DRIVE status word to global variable
[
b [t:] 02_Mode_Manual »  Network 10: Actual Speed for HII
» [fz] 03_Mode_sutomatic
b [i] 04_DRIVE_G120 » Network 11: Transfer DRIVE value actual_faultand st.
¥ [&] System '6:) WS W PEE Call system diagnostics block
» [ Technology objects Comment
3 External source files
13 r:a FLC tags 1 CALL “RSE FB", "RSE DB"
» r'-:s| POt mes

Compile ,PC-System_1“. Some errors occur that can be solved easily.
Navigate by double click to the error destination.

| General y” Cross-references ” Compile Energy Suite |3
@Im‘shnwa\lmessages |"

]

Compiling finished (errors: 24; wamnings: 4) é
1 Path Description I;
€) v SoftwarePLC_1 ?
o » PLC data types H
Q * Program blocks ?
(] ~ 03_Mode_Automatic {
] RandomMNumber (FC4)  Block was successfully Lompiledg
[i] » TablePositioning (FB311) ES
[%] ~ PackageSimulation (F g
@ Interface i Data type TON no longer exists.
Q 46 e y
Q * Transportation (FB31)
(] Interface I Data type TON no longer exists.
Q 22 |||vumpt:.
9

O G R/
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11. Replace ,TON* with ,TON_TIME".

€23 PackageSimulation

Name Data type Offset Default val
5 < ™ Output
6 <41 = » beroSim “typeBero”
7 < = » packageSensorsim “typePackageSenso. ..
& & ~ InOut
9 <1 = » database “typeDatabase”
10 @0 > Static
11 <21 = statinitParameters Boaol false
12 |40 = statWait Boaol FALSE
13 <41 = statTransportStateBef . Int 0
14 @ = statTimerstart Bool false
15 |-@] = statTimerDelay Time T#55
16 @ = statTimeElapsed =
17 <@ = » instTimerWait -
18 |« ~ Temp X The TON_SFE data type is not
19 = <Add news supported on this PLC.

12. Repeat the step until all errors are solved.
13. Open block ,PZDG120Tel352" in folder ,04_DRIVE_G120“.
14. Change data type of input ,address* to ,HW_IO*.

PZDG120Tel352

Mame Data type C
4] * Input
ST | II address HW_ 1O I
< = onOff Bool i
el A= o

15. Change row 7 and 96 (see screenshot).

#statReturnValueRD := DFRD DAT (LADDR := #address, RECORD => #templnData);

94 //SEND DATA
a5 py all 6 words (Siemens telegram 352) from buffer (with SFC1S5 DPFWE_DAT)
96 #statBeturnValueWR := DPWR_DRAT (LADDR := #address, RECORD := #templutData):

16. Change to ,Main[OB1]“, network 8 and right-click on block ,Update block
call“. Confirm with ,OK*“.

17. Open “System constants” under ,PLC tags — Show all tags“ and connect ,,
Drive_1~PROFINET interface~SIEMENS_telegram_352 “ with input
,=address*” of block ,PZDG120Tel 352"

@ ..15155PPC] b Software PLC_1 [CPU 15055P] » B

[@Tags [= userconstants | [um System nnnstamsl

AECdrareEHEpeaand e 9 =

& D,

i

PLC tags
I Name Data yype Value
el il = T 53 [ et2005p-DI_8x24VDC_ST_1 Hw_Subkodule 275
' 54 [5] et200sp~PROFINET interface~Port_1 Hu_interface 271
~  Network 8: Global DRIVE control 55 [l et200sp-server_module_1 Hw_SubModule 283
Comment se [l et200sp-Head Hw_SubModule 273
57 [F] Drive_1-FROFINET interface-IODevice Hw_Device 259
“InstPZDG120Tel3 55 [E] Drive_1-PROFINET interface Hu_interface 261
52° 55 5] Drive_1~PROFINET interface~Port_2 Hu_nterface 262
PZDG120Tel352" 60 5] Drive_1~PROFINET interface~Port_1 Hu_nterface 263
Eno
2 62 [ Drive_1-PROFINET interface~SIEMENS telegram_352 | Hw_SubModule 266 I
ed —iilse

=

I
ety —lse §] Switch_1~0Device Hw_Device 285
closingLockout
i G Switch_1-Head Hu_SubModule 288
address Bl . 56 | Switch_1-SCALANCE interface_1 Hu_interiace 289

18. Compile ,PC-System_1*

S7-300 - project migration to S7-1500 Software Controller
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2 Engineering

2.1.7 Replacing TP1200 with WinCC RT Advanced on Open Controller

1. Open “Devices & Networks”, activate the “Device view” and select the “HMI”
device. Right-click on the panel and select “Change Device”.

Current device:

—

—
TP1200 Comfort

Aricle o

Version: 15.0.0.0

Description:;

121" TFTdisplay, 1280 x 800 pixels,
16M colors; Touch screen; 1 x
MPIPROFIBUS DP, 1 x
PROFINET/Industria| Ethernet interface
with MRF and RTIIRTsupport (2 Ports); 2
xMultimedia card slot; 3 x USB

Compatibility information

Infarmation

In the Product tree, you navigate “PC systems - PC general — PC station®.
Click on the “OK” button.

Change device — TP1200 Comfort %

New device: - [ Hu

» [ SIMATIC Basic Panel
¥ [ SIMATIC Comfort Panel
» [ SIMATIC Mobile Panel

- » r\-ﬂ SIMATIC HMI SIPLUS
~ (3 PC systems
SIMATIC PC station

Article no. SIMATIC PC-5tation

Version: V1.0 [~]

3 'E| SINUMERIK operator compenents

Description:
SIMATIC PC station

<] i ]

1. Object 'PROFINET Interface’ is not supported in the new configuration and will be removed.
1. Object ‘MPUDP Interface” is not supported in the new configuration and will be removed.

S7-300 - project migration to S7-1500 Software Controller
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3. Click right on “WinCC RT Adv* and select “Change device / version®.

HMI

Ctrl+x

Bz copy CrrleC
[T Paste Crrley
¥ Delete Del
Rename F2
Comipile 3
Download to device 3

Receive alarms
Update and display forced operands

Cross-reference information  Shift+F11

g Properties Alt+Enter

4. In the Project tree, you navigate to “WinCC RT Advanced” and select
“Version 15.1.0.0%

Click ,OK*.

5. Go to “Network view”. Move “WinCC RT Advanced” from the “HMI_1" into
the “PC-System_1" via drag&drop.

PLC_1 HMI_1 Database-PC
CPU 315-2 PNIDP SIMATIC PC Stat... SIMATIC PC Stat..

{Frg

Switch_1
SCALANCE X208

Software PLC_1

et200sp Drive_1
Il 155-6 PN 5T G120 CU240E-2...
Software PLC_1

Software PLC_1

PN/IE_2

PC-System_1
CPU 15155PF FC

S7-300 - project migration to S7-1500 Software Controller
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2 Engineering

6.

In “Connections”, the HMI connection between “PC-System_1\ HMI_RT_3”
must be generated. Click on the Combo box in the Partner column and select
“CPU 1505S”.

-] Siresons ¥ 33 @t =3 [ [ Networkoverview || | Connections |[Relations | 10 ication | VPN_|

¢ Local connection name | Local end point Local ID (hex) | Partner ID (hex) |Partner Connection type

Bl

I3

SIMATIC PC Stat... I HM_Connection_1 PC-System_1 [~ ] HM connection
—

[ -

Software PLC_1 [CPU 15

switch_1
2. SCALANCE %208

Reconnect PLC tag:

In the Project tree, you navigate to “PC-System_1 \ HMI_RT_3 > HMI tags”
and open the “Show all tags” table.

Mark all tags with Ctrl+A.
Click on the button “Synchronize with the plc tag*.

= 2 =[3]

HMI tags
Name a Tag table Data typ:

-1 BERO_MEM_Pos_Input FLC_Communication [L] Bool

T | BERO_MEM_Pos_Output_1 FLC_Communication Bool
-2 BERO_MEM Pos_QOutput_2 PLC_Communication Bool
-1 BERO_MEM _Pos_Output_3 FLC_Communication Bool

T | Global_aApplication_ON_OFF FLC_Communication Bool

=1 “Takhal P=cst e e “arinp DL = o oas e s Y

Deactivate “Replace WinCC tag name with PLC tag name* and set “Paths
of the PLC tags match®.
Click on “Synchronize” and confirm next dialog.

Options for synchronization of WinCC tags %

Synchronize PLC tags with WinCC tags if:

®) Paths ofthe PLC tags match.

() Paths ofthe PLC tag and the data type match.
() Paths of PLC tag, data type and absolute address match.

() Data type and absolute address match.

" Replace WinCC tag name with PLC tag name

Synchronize H Cancel

S7-300 - project migration to S7-1500 Software Controller
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2 Engineering

2.1.8 Connecting Database PC (WinCC RT Adv) with S7-1500 Software

Controller

1. Open “Devices & Networks” and activate the “Network view”.
Delete the PROFINET connection between CPU315 and Database_PC.

;
Database-PC ;
SIMATIC PC... 1
3
- (hange device i
3

\dd subnet
I }
WMMMMNMQW}

3. Configure a PROFINET connection between “CPU1515SP PC > PROFINET
onboard_1" and “Database_PC > CP IE” via drag&drop.

PLC_1 HMI_1
CPU 315-2 PNIDP SIMATIC PC Stat..

Database-PC cP WinCC
SIMATIC PC Stat... IE RT Adv

==j0

~| PC-System_1..

PN/IE_1 —
et200sp T Drive_1
IM 155-6 PN 5T . E """ G120 CU240E-2...

Software PLC_1

Software PLC_ 1 M

Switch_1
SCALANCE X208

Software FLC_1

PC-System_1
CPU 15155P PC

4. In*“Connections”, the HMI connection between “Database_PC \ WinCCRT
Advanced” and “CPU 1505S” must be generated. Click on the Combo box in
the Partner column and select “CPU 1505S”

Network overview Connections || Relations || /0 communication H VPN |

i Local connection nsme | Lacal end point Local ID (hex) | Fartner ID (hex) _Parsner Connection type
HMI_Connection_2 Database-PC1 HM_RT_2 M mPLC 1 |+ @Ml connection
HMI_Connection_1 PC-System_1

S7-300 - project migration to S7-1500 Software Controller
Entry-ID: 67121011, V4.0, 01/2019
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2 Engineering

5.

Reconnect PLC tag:
In the Project tree, you navigate to “Database_PC > WinCC RT Advanced >
HMI tags” and open the “Show all tags” table.

Mark all tags with Ctrl+A. Click on the button “Synchronize with the plc tag®.

—“_'I*j'

HMI tags
Name a Tag table Data typ

e BERC_MEM Pos_Input PLC_Communication m Bool
a1 BERC_MEM Pos_Output_1 PLC_Communication Bool
-1 BERD_MEM _Pos_Output_2 FLC_Communication Bool
11| BERC_MEM _Pos_Output_3 PLC_Communication Boal
a1 Global_Application_ON_OFF PLC_Communication Bool

=1 B L o T B I e e L ‘nr

Deactivate “Replace WinCC tag name with PLC tag name* and set “Paths
of the PLC tags match®.

Click on “Synchronize” and confirm next dialog.

Options for synchronization of WinCC tags %

Synchronize PLC tags with WinCC tags if:

() Paths ofthe PLC tags match.

() Paths ofthe PLC tag and the data type match.
() Paths of PLC tag, data type and absclute address match.

() Data type and absolute address match.

[ Replace WinCC tag name with PLC tag name

Synchronize 1 | Cancel

S7-300 - project migration to S7-1500 Software Controller
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2.1.9 Completion

Finally, devices no longer needed in the project can be deleted:
e PLC_1(CPU 315-2 PN/DP)

e HMI_1 (SIMATIC PC station)

e PN/IE_1 (PROFINET_1)

The setup then looks as follows:

Figure 2-3: Open Controller Hardware overview

Database-PC
SIMATIC PC Stat...

PC-System_1
CPU 15155P PC

e o r L 4 -
|192_168.1_N1_IFPNIIE_L: 192.168.0_1| |PNIIE_2: 192.168.0_100|
PRIE_Z F—
et200sp Drive_1 Switch_1
I 155-6 PM ST G120 CUZ240E-2... SCALANCE 208

Software PLC_1 Software PLC_1

Software PLC_1

PMJIE_2: 192.168.0.3 PMJIE_2: 192.168.0.5

PMJIE_2: 192.168.0.4
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2 Engineering

2.2 Preparation for project download
221 First download to Open Controller
Note If the project is loaded the first time on Open Controller you have to download via

Ethernet interface X2P1. The IP address of the Open Controller (Windows) must
be the same like the parameterized address in the TIA Portal project.

After the download the Open Controller will be restarted.

1. Open the “WinCC Runtime Loader” and start the “Transfer”
W RTLloader [ B [

Tratsfer

Settings

E it

2. Now you can load the WinCC Runtime.

Eﬁ: Transfer... EI =] 23

Waiting far connection...

Cancel

Note Detailed information about using the application is the following documentation:

http://support.automation.siemens.com/WW/view/en/62521281

S7-300 - project migration to S7-1500 Software Controller
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2 Engineering

2.2.2 Addition to Database PC

Before the runtime of the Database_PC can be started, the entire project must be

compiled.

1. Goto,Database_PC -> WinCC RT Advanced

-> Compile -> Software (rebuild all)” in the project tree.

~ [0 Database-PC [SIMATIC PC station]
: [I¥ Device configuration

% Online & diagnostics

= » [ IE general_1 [IE General]
‘@

ag /.

Project tree

Devices

Ctrl+X
Ctrl+C
Ctrl+v
Del
F2

qu € Compile ] Snfrware (nnlv rhannest
g H Download to device ] Software (rebuild all}
R
w = Start runtime
: Stop runtimelsimulation
v s :
5] 5| 3¢ Cross-references F11
(5103 = Print... Ctrl+F
» I—E]]] Ri él Frint preview...
LAl T .
kd g, Properties... Alt+Enter

M 2

QO

~ 7 WinAC_RTX_V3
‘h\dd new device
4 Devices & networks

] '_ﬂ PC-System_1 [IPC227D PN/IE]
b ri;' Drive_1 [G120 CU240E-2 PN-F]
v R remmon dsrs

=} DatabasePC [SIMATIC PC station

S7-300 - project migration to S7-1500 Software Controller
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3 Appendix

3
3.1

Appendix

Service and support

Industry Online Support

Do you have any questions or need assistance?

Siemens Industry Online Support offers round the clock access to our entire
service and support know-how and portfolio.

The Industry Online Support is the central address for information about our
products, solutions and services.

Product information, manuals, downloads, FAQs, application examples and videos
— all information is accessible with just a few mouse clicks:
support.industry.siemens.com

Technical Support

The Technical Support of Siemens Industry provides you fast and competent
support regarding all technical queries with numerous tailor-made offers

— ranging from basic support to individual support contracts. Please send queries
to Technical Support via Web form:

www.siemens.com/industry/supportrequest

SITRAIN - Training for Industry

We support you with our globally available training courses for industry with
practical experience, innovative learning methods and a concept that’s tailored to
the customer’s specific needs.

For more information on our offered trainings and courses, as well as their
locations and dates, refer to our web page:
www.siemens.com/sitrain

Service offer

Our range of services includes the following:
e Plant data services

e Spare parts services

e Repair services

e On-site and maintenance services

e Retrofitting and modernization services
e Service programs and contracts

You can find detailed information on our range of services in the service catalog
web page:
support.industry.siemens.com/cs/sc

Industry Online Support app

You will receive optimum support wherever you are with the "Siemens Industry
Online Support" app. The app is available for Apple iOS, Android and Windows
Phone:

support.industry.siemens.com/cs/ww/en/sc/2067

S7-300 - project migration to S7-1500 Software Controller
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3 Appendix

3.2 Links and literature

Table 3-1

No.

Topic

\1\ Siemens Industry Online Support
https://support.industry.siemens.com

\2\ Link to this entry page of this application example
https://support.industry.siemens.com/cs/ww/en/view/67121011

\3\ PC-based Automation: S7-1500 Software Controller in Combination with Drive
Control, Safety, Database Connection and Visualization with TIA Portal

https://support.industry.siemens.com/cs/ww/en/view/62521281

3.3 Change documentation
Table 3-2
Version Date Modifications
V1.0 02/2013 First version
V2.0 06/2014 Update:
- New Hardware SIMATIC IPC227D,
SINAMICS G120 (PROFINET), SCALANCE X208
- Engineering with TIA Portal V13
V3.0 09/2015 Update:
New hardware SIMATIC Open Controller
(CPU 1515SP PC)
- Engineering with TIA Portal V13 SP1 Update 4
V4.0 01/2019 Update:

New hardware SIMATIC Open Controller 2
(CPU 1515SP PC)

Engineering with TIA Portal V15.1
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