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Warranty and Liability

Note The Application Examples are not binding and do not claim to be complete with
regard to configuration, equipment or any contingencies. The Application
Examples do not represent customer-specific solutions; they are only intended to
provide support for typical applications. You are responsible for ensuring that the
described products are used correctly. These Application _Examples do not
relieve you of the responsibility of safely and professionally using, installing,
operating and servicing equipment. When using these Application Examples, you
recognize that we cannot be made liable for any damage/claims beyond the
liability clause described. We reserve the right to make changes to these
Application Examples at any time and without prior notice. If there are any
deviations between the recommendations provided in this Application Example
and other Siemens publications — e.g. catalogs — the contents of the other
documents have priority.

We do not accept any liability for the information contained in this document.

Any claims against us — based on whatever legal reason — resulting from the use of
the examples, information, programs, engineering and performance data etc.,
described in this application example will be excluded. Such an exclusion will not
apply in the case of mandatory liability, e.g. under the German Product Liability Act
(“Produkthaftungsgesetz”), in case of intent, gross negligence, or injury of life, body
or health, guarantee for the quality of a product, fraudulent concealment of a
deficiency or breach of a condition which goes to the root of the contract
(“wesentliche Vertragspflichten”). The compensation for damages due to a breach
of a fundamental contractual obligation is, however, limited to the foreseeable
damage, typical for the type of contract, except in the event of intent or gross
negligence or injury to life, body or health. The above provisions do not imply a
change in the burden of proof to your disadvantage.

Any form of duplication or distribution of these Application Examples or excerpts
hereof is prohibited without the expressed consent of Siemens Industry Sector.

Security  Siemens provides products and solutions with industrial security functions that
informa-  support the secure operation of plants, solutions, machines, equipment and/or
tion networks. They are important components in a holistic industrial security
concept. With this in mind, Siemens’ products and solutions undergo continuous
development. Siemens recommends strongly that you regularly check for
product updates.

For the secure operation of Siemens products and solutions, it is necessary to
take suitable preventive action (e.g. cell protection concept) and integrate each
component into a holistic, state-of-the-art industrial security concept. Third-party
products that may be in use should also be considered. For more information on
industrial security, visit http://www.siemens.com/industrialsecurity.

To stay informed about product updates as they occur, sign up for a product-
specific newsletter. For more information, visit
http://support.automation.siemens.com.
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1 Task

1 Task

The SIMATIC S7-1200 can be operated as a PROFINET controller. A PROFINET-
capable SINAMICS G120 drive can be used as PROFINET device and be
controlled by the SIMATIC S7-1200. The application description covers the
following drive types (with FW 2V4.6):

G110M

G120 with CU240E-2 PN, CU240E-2 PN F or CU250S-2 PN
G120C PN

G120D with CU240D-2 PN or CU240D-2 PN F

G120P with CU230P-2 PN

The abbreviation G120 used in this document refers to the above devices. Using
the example of a SINAMICS G120C with PROFINET interface illustrates how to
configure the SINAMICS drive, start it up, and access process data and
parameters.

Overview of the automation task

The following figure gives an overview of the automation task:

Figure 1-1: Overview
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Requirements for the automation task

Table 1-1: Requirements for the automation task

Requirement Explanation

Access to process data The SINAMICS G120 shall be switched on and off via the
control word, and the speed value is to be specified
as quickly as possible.

Access to parameters Read and write access from the SIMATIC S7-1200 to the
parameters in the converter (in this example: ramp-up and
ramp-down time) should be possible and performed using as
few resources as possible, i.e. small communication load.

Safety function of the The SINAMICS G120 has the option of performing a fail-safe
SINAMICS G120 shutdown (STO).

SINAMICS G120
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2 Solution

2.1 Solution overview

2

2.1

Solution

This application description gives an example of a PROFINET connection of a
SINAMICS G120C to SIMATIC S7-1212C using SINAMICS Startdrive V13. It uses
blocks which can be directly applied to your own application.

Solution overview

Schematic layout

The following scheme shows the most important components of the solution:

Figure 2-1: Interconnecting the components

The example shows you how ...
e ..the SIMATIC S7-1200 controller is configured.
e ...the communication is programmed in the SIMATIC S7-1200 controller.
e ..the SINAMICS G120 converter is configured using Startdrive.

SINAMICS G120 PN at S7-1200
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2 Solution

2.2 Description of the core functionality

2.2

2.21

Note

2.2.2

Description of the core functionality

Configuring the communication

The SIMATIC controller as well as the SINAMICS converter is configured in
TIA Portal V13. Hence, they only require one software.

Entering communication parameters twice, as performed so far when using the
STARTER commissioning software, is no longer necessary. Also, a GSDML file
of the used SINAMICS drive does no longer need to be integrated into the
hardware catalog.

The IP addresses and PROFINET device names, as well as the I/0O address areas
for the data to be exchanged between SIMATIC controller and SINAMICS drive,
are automatically created in the TIA Portal during hardware configuration.
However, they can be modified at any time. The process data to be exchanged by
the SIMATIC controller and the SINAMICS drive is specified by the message frame
type to be used (in this example: SIEMENS Telegram 352) which you also
configure in the hardware configuration under the Properties of the SINAMICS
drive

Data exchange

Data exchange between SINAMICS G120 and SIMATIC S7-1200 occurs in two
areas:

e Process data,
i.e. control word(s) and setpoint(s), or status word(s) and real value(s)

e Parameter area,
i.e. reading/writing of parameter values

Cyclic process data exchange

Process data is transferred cyclically, which means in each bus cycle. The data is
transferred as quickly as possible.

The SIMATIC S7-1200 sends at least the control word and the setpoint value to
SINAMICS G120 and in return receives at least the status word and the actual
value.

Depending on the message frame type, two further setpoint or real values, or
extended control or status words respectively, can be transferred. The available
message frame types are available in chapter 7.4.1 of the SINAMICS G120C
operating instructions (/6/), for example.

e On the controller side, the process data is supplied as 1/O input or output
words. The data transfer is supported by STEP 7 instructions (DPRD_DAT,
DPWR_DAT).

¢ In the SINAMICS drive, the configuration specifies which bits of the control
word are used and which data is transmitted to the SIMATIC controller.

SINAMICS G120 PN at S7-1200
Entry ID:70155469, V1.3, 11/2014 6
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2 Solution

2.2 Description of the core functionality

Acyclic data exchange (parameter access)

Note

To be able to transfer parameters, message frame types were also defined where
additionally four words are provided for a parameter transfer (“SIEMENS Telegram
353 and 354” frames). Since these four words, like the process data, are always
transmitted cyclically, a permanent communication load is produced even though
the parameters themselves are generally only rarely required.

PROFINET also provides the option of using an acyclic data exchange in addition
to the cyclic data exchange, which is only inserted on demand. This makes it
possible to transfer the parameter area acyclically on demand, without creating a
permanent communication load. The acyclic transfer takes clearly longer than the
cyclic transfer of the process data.

In this example, the acyclic data exchange is used for parameter access and
message frame type “Telegram 352" is used which does not support cyclic
parameter transfer.

For acyclic writing and reading of parameters, please proceed as follows:

e In the SIMATIC S7-1200, parameter jobs are sent to the SIMATIC G120 by
writing “data set 47”, and the response of the SIMATIC G120 is received by
reading “data set 47”. These functions are supported by the STEP 7
instructions (RDREC, WRREC). A special hardware configuration is not
necessary.

More information on the structure of the data set is available in chapter 3.1.2 of
the function manual “Fieldbus systems” (/6/), for example.

¢ No particular action is required on the SINAMICS G120 side.

If you do not select a message frame in the hardware configuration under the
Properties of the SINAMICS drive, STEP 7 enters the “Standard telegram 1”
frame (PZD-2/2). Use it as well, for example (due to its conciseness), when your
application is restricted to acyclic writing and reading of drive parameters and
you actually do not wish to exchange process data.

SINAMICS G120 PN at S7-1200
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2 Solution

2.3 Hardware and software components used

2.3 Hardware and software components used

The application was created with the following components:

Hardware components

Table 2-1: Hardware components

Component No. Article number Note
CPU 1212C AC/DC/RLY 1 6ES7212-1BE31-0xB0 | OF other S7-1200 CPU
(as of FW 2.2)

SINAMICS G120C PN
(V4.7)

1 6SL3210-1KE18-8AF1

or other SINAMICS

or other SINAMICS
G110M, G120, G120C,
G120D, G120P or
G110M with PN
connection according to
chapter 1!

SIMATIC Panel KTP600
Basic color PN

1 6AV6647-0AD11-3AX0

This panel is optional.

CSM 1277 COMPACT
SWITCH MODULE

1 6GK7277-1AA00-0AAQ

or other switch

SINAMICS |OP

1 6SL3255-0AA00-4JA0

optional

Asynchronous motor

1 1LA7083-4AA60-xxxx

PROFINET connector
plug

8 6GK1901-1BB10-2AA0

incl. the connections
with KTP600 and the
PG/PC

PROFINET line

6XV1840-2AH10

Standard software components

Table 2-2: Standard software components

Component

Article number

Note

SIMATIC STEP 7
TIA Portal V13
Floating license

STEP 7 BASIC The BASIC version is
6ES7822-0AA03-0YA5 sufficient.

However, you can also use

STEP 7 PROFESSIONAL the PROFESSIONAL
6ES7822-1AA03-0YAS version.

SINAMICS Startdrive V13
(Option package for
SIMATIC STEP 7 V13

6SL3072-4DA02-1XG0 on DVD

Download free of charge, -

see /5/.

' When using a device deviating from the given article number, it must be exchanged in the
hardware configuration as described in chapter 6.

SINAMICS G120 PN at S7-1200
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2.3 Hardware and software components used

Sample files and projects

The following list includes all files and projects that are used in this example.
Table 2-3: Sample files and projects

Component Note

STEP 7 project
(archived)

With SINAMICS
FW4.6

70155469_SINAMICS_G120C_PN_at_S7-1200_V1d2.zip

STEP 7 project
(archived)

With SINAMICS
Fw4.7

70155469_SINAMICS_G120C_PN_at_S7-1200_V1d3.zip

70155469 _SINAMICS_G120_PN_at_S7-1200_DOCU_V1d3_en.pdf DOCU

CAUTION The example project has been designed for usage with the example
components listed in Table 2-1. Converter and/or motor may be destroyed
if a SINAMICS G120 with a different output or a different motor is
connected, without adjusting the respective parameters.

Apart from the exemplary project with SINAMICS G120C, further documents are
available on the download page /7/. They only differ by the configured SINAMICS
converter:

Table 2-4: further project files for SINAMICS V4.6

Component
70155469_SINAMICS_G110M_PN_at_S7-1200_V1d2.zip

70155469 _SINAMICS_G120_CU240E2PN_at_S7-1200_V1d2.zip
70155469 _SINAMICS_G120_CU240E2PNF_at_S7-1200_V1d2.zip
70155469_SINAMICS_G120_CU250S2PN_at_S7-1200_V1d2.zip
70155469_SINAMICS_G120D_CU240E2PN_at_S7-1200_V1d2.zip
70155469_SINAMICS_G120D_CU240E2PNF_at_S7-1200_V1d2.zip

70155469 _SINAMICS_G120P_CU230P2PN_at_S7-1200_V1d2.zip

Table 2-5: further project files for SINAMICS V4.7

Component
70155469_SINAMICS_G110M_PN_at_S7-1200_V1d3.zip

70155469_SINAMICS_G120_CU240E2PN_at_S7-1200_V1d3.zip
70155469 _SINAMICS_G120_CU240E2PNF_at_S7-1200_V1d3.zip
70155469_SINAMICS_G120_CU250S2PN_at_S7-1200_V1d3.zip
70155469_SINAMICS_G120D_CU240E2PN_at_S7-1200_V1d3.zip
70155469_SINAMICS_G120D_CU240E2PNF_at_S7-1200_V1d3.zip

70155469_SINAMICS_G120P_CU230P2PN_at_S7-1200_V1d3.zip

SINAMICS G120 PN at S7-1200
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3.1 Wiring
3 Setting up and Commissioning the
Application
3.1 Wiring
The figure below shows the hardware setup of the application.
Figure 3-1: Wiring
L1
L2
L3
N
PE
O
L3 PE
L1 N PE
24 OUT SIMATIC S7
PN CPU 1212C
F-DI B
DI COM1
DI COM2
GND
SINAMICS
G120C PN
U2 v2 W2 PN
24V DC
PN M L+
SIMATIC Panel
KTP600
Note Note the setup guideline in the manuals of the respective devices (see /1/, /4/, [6]).
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3 Setting up and Commissioning the Application

3.2 IP addresses and PN device names

3.2

IP addresses and PN device names

In the example, the following IP addresses and PROFINET device names are
used. The user can make changes at any time.

Table 3-1: IP addresses and PN device names

Component Device name IP PN device name
S7-CPU PLC 1 192.168.0.1 plc_1
G120 G120 1 192.168.0.2 g120_1
KTP600 HMI_1 192.168.0.3 hmi_1
PG/PC - 192.168.0.200 -

© Siemens AG 2014 All rights reserved

The network mask is always 255.255.255.0 and no router is used.

The PROFINET device names are derived from the device names editable by the
user. They are available in the “Properties” of the respective device in “General”.
However, in the end a converted name according to IEC 61158-6-10 is loaded in
the appropriate device.

If the PROFINET device name is already complying with the norm, it is accepted as
converted name. More details on naming can be found, for example, in the
information system (online help) of the TIA Portal under “Assigning addresses and
names for PROFINET devices”.

3.3 PG/PC settings

To create a connection between the SIMATIC controller and your development
system (PG/PC), you need to assign a fixed IP address to the network card used in
the PG/PC for the application.

Table 3-2: Instruction — settings on PG/PC

Action Remarks

Assign a free, fixed IP address 192.168.0.x to
the network card used

(in this example: x = 252) and assign the
subnet mask 255.255.255.0.

Internet Protocol Version 4 (TCP/TPwd) Properties 7 2
General

‘fou 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 sutomatically

In Windows 7, for example, you navigate as

@ Uge the following IP address:

follows:
>Start

IP address:

Subnet mask:

192,168 . 0 252

255,255 .255. 0

>Control Panel

>Networks and Release Center
>Change adapter settings
>Right-click to the used network card

Default gateway:

Obtain DNS server

address automatical

@ Use the following DNS server addresses:

Preferred DNS server:

>Properties
p . Alternate DNS server:
>Internet protocol version 4 (TCP/IPv4)
>Propertles Validate settings upon exit e
OK Cancel

SINAMICS G120 PN at S7-1200
Entry ID:70155469, V1.3, 11/2014 11
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3 Setting up and Commissioning the Application

3.4 Loading the software

3.4

Loading the software

NOTICE Should you use a different converter or motor than specified in Table 2-1, you

need to perform your own configuration. In this case, follow the instructions in
chapter 6 before loading the software into the device. Otherwise, this may cause
damage.

This chapter describes how, in TIA Portal V13, you...

e ...load the STEP 7 program into the SIMATIC S7-1200.

e ...load the drive configuration into the SINAMICS G120, and
e ...load the control panel configuration into the HMI KTP600.

A requirement is that the software has been installed on your PG/PC according to
Table 2-2.

Note e The procedure described in the step table below represents one

configuration option of connecting a SINAMICS G120 to a SIMATIC S7-1200
via PROFINET, and operate it. TIA Portal offers several possible solutions
that differ to a greater or lesser degree from the procedure shown here.

e The download to SINAMICS G120 can be performed via Ethernet interface
or USB. Below, the use of the Ethernet interface is shown.

Table 3-3: Loading the software

No. Action Remarks
1. Network the example components according to one of the two pictures, for example.
SINAMICS G120 §7-1212C KTP 600
1000000000000 e 1000000000000 — SIMATIC
. S7I-1200 §7-1200
L] L
_— Do00000000000 PROFINET ;j
1
(———
2. Retrieve a project on hand as zip-file named

“70155469_SINAMICS xxxx_PN_at S7-1200_V1d3.zip” on Windows level.
In this case, xxxx stands for the device family and the possibly configured CU.
(e.g. “G120C” for a G120C PN or “G120_CU240EPN” for a G120 with CU240-2 PN)

The respective project folder is created and the data extracted into it.

SINAMICS G120 PN at S7-1200
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3 Setting up and Commissioning the Application

3.4 Loading the software

No. Action

Remarks

3. Double-click on the ap13-file in the
project folder just retrieved in
order to open the project in TIA
Portal.

SIEMENS

Totally Integrated Automation

® Siemens AG, 2008-3013

4. If TIA Portal opens in the Portal
view, go to the bottom left to
switch to the Project view.

T4 Siemens - G120_at 67.1200 =S

Totally Integrated Automation

Open existing project

Recently used
Project Fth Lestcha...
(™ @i o 16120 0t /571200 DA70155469_SINAMICS_G120__. 5121/20...
612081571200 DV70155469_SINAMICS_G120__.. 5117/20...
Set24_Loadswitchin.. DISUPFAISet24_Loadswitching... 5117/20.
Set24_Loadswitchin.. DASUPFAISet24._Loadswitching... 517/20...
Set24_LoadSwitchin. D1S8856464_Lasten_schalten_. 5117/20...
Set24_Loadswitchin. D158856464_Lasten_schalten_ 5117720,
612081571200 JICSIKMI13_Team_DTI03 SIM... 516120...
@ Welcome Tour 61200t 571200 JACSIKMI13 Team_DTIO3 SIM.. 516120
612081571200 DA70155469_SINAMICS_G120__.. 5116/20...
@ Firststeps test_G120_at 57-12... DA70155469_SINAMICS_G120__

612031571200 DA70155469_SINAMICS_G120__.. 5115/20...
612001 571200 DA70155469_SINAMICS_G120_ 5115/20...
G120_0t 571200 -.. DA70155469_SINAMICS_G120_..

@ Open existing project

@ Migrate project

@ Close project

Installed software

Help

User interface language

b Project view

Opened project: D:\70155469_SINAMICS_G120_at_S7-1200_Start...\G120_at_S7-1200

Loading the STEP

5. Load the program into the
SIMATIC controller.

Project Edit View Insert Online Options Tools Window Help

Project tree m 4

Devices
HQ Q@

v [ ]1G120_at_57-1200
ﬁtﬁdd new device
s Deyicec £ natun

(QITIPLC 1 [CPU 1212C ACIDC/RIy]

» (2 G120_1 [G120CPN

b [2h Comman data
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3 Setting up and Commissioning the Application

3.4 Loading the software

No.

Action

Remarks

6.

If the “Extended download”
window appears, proceed as
follows:

1.

Select the used PG/PC
interface to connect with the
Ethernet subnet.

Checkmark “Show all
compatible devices” when
receiving a respective online
status information in the lower
part of the window

Select the SIMATIC controller
to be used in the target
subnet. If necessary, identify
it by “Flash LED”.
Acknowledge with the “Load”
button.

Extended download to device X

Configured access nodes of "PLC_1"

Device Device type slot Type Address Subnet
FLC 1 CPU1212CACID... 1X1 FHIE 192.168.0.1 FNIE_T

[«] " 1>
Type ofthe FGIPCinterface: (@ Pl |+|
FalPCinteriace: [ ncel®) 62575LM Gigabic... || (€[]

Comnectiontosubner: (e [~| @
stgoteway ©

1
Compstible devices in target subnet: l [T] Show all compatible devices

PLC_1 CPU1212C ACID.. PNIE 19216801 PLC_1 L
= = T Car s 3a

Gnline status information

£ Aconnection to the device with address 192.168.0.1 could be established.
€ scan completed. 1 compatible devices of 1 accessible devices found.

9 Retrieving device information...

Load Cancel

Start the download process.

Load preview

9 Check before loading

Status ! Target Message Action

4 @ - P Ready for loading.

-y
Ema < .D N1

®  » swopmodules All modules will be stopped for downloading to devics.  Stop all

(/] » Device configuration Delete and replace system data in target Download to device

9 » Sofware Download software to device Consistent download

2] w ]

| Finish [ [fssstond %JI cancel |
| |

Exit the download with the “Start
all” option.

Load results X

9 Status and actions after downloading to device

Status ! Target Message Action

i @& - P

H » Startmodules Start modules after downleading to device. @ Startall

[«] [T ]

Downloading to device completed without error.

Downloading the drive configuration into the SINAMICS G120

Go to the network view of the
“Devices & Networks” editor.
Right-click on the PROFINET
IO system PN/IE_1 and select
“Assign device name”.

G120_at_5$7-1200 » Devices & networks

[& Topology view JEED Network view

Devices

OO T |8 tiework. £7 connections i @ s [loon
~ ] G120_at 571200 PLC 1 HMIT

CPU1212C

KTP60Q Basic co... D

- DCRIy)
¥ 4 HML_1 [KTP600 Basic color PN]
» [ 6120_1 [G120C PN]

PN/IE_1: 192.168.0.1

» [4# Commen data M cur Curl+x
» [5]) Decumentation settings. 5| Copy Cerl+C
» [@ Languages &resources [Tz Paste Cerl+v

» (i3 Online access X Delete Del
» i card ReaderiUse memory Rename

G120_1
G120C PN

/g Properties AltsEnter

SINAMICS G120 PN at S7-1200
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3.4 Loading the software

PROFINET device name
“g120_1" of the drive.

3. In the bottom table you select |
the 10 device to be given this
name and which can be [ JFeshies
accessed online. In this
example the SINAMICS

G120C with MAC address
00-1F-F8-F7-2A-CD.

4. Then click on the “Assign
name” button.

No. Action Remarks
10. 1. Select the appropriate PG/PC EL IS 0 e s
interface to connect with the A [dm RE -
Ethernet subnet. 8 we [oce
2. From the upper drop-down list
" Type of the PGIFC interface:
you select the configured [ — @g]

1

[7] Only show devices of the same type
only show devices with bad parameter setings
y p 9

[] Only show devices without names

Accessible devices in the network: [ |

1P address MAC address Type Neme Status
f 192.168.0.114. 00-1F-F8F72ACD  SINAMICS G120C pump_18 @ ok |

f Assign name E '

11. | 1. Update the accessible nodes. | accessivle devices in the network: ]
IP addre_ MAC address Type Name Status
2. The SINAMICS G120C now 1 T
. 0000 00-00-00-00-00-00 —_ —_ ! noname ..
has the PROFINET device 19216801 00-1C.06.00.90:47 _ 57-1200 plc 1 oK
name "9120_1" with the IP 2‘192.155.0.2 00-1FF8F7-2ACD  SINAMICS G120C g120_1 & ok

address 192.168.0.2 assigned
to it.

3. Close the window.

Assign name

12. | Navigate to the Commissioning
option of the drive

Project tree

Devices
OO

~ [ ]6120_at s7-1200
B Add new device
#hy Devices & netwarks
» [ PLC_1 [CPU 1212C AC/DC/Ry]
» (i HMI_1 [KTPG00 Basic color PN]
~ 3 6120_1[G120C PN]
I]'f Device configuration
i o

% Online & diagnostics

% Traces

13. An online connection with the
SINAMICS drive is established.

Select “Save/Reset”.

Commissioning wizrd
Control panel

Moter optimiztion
SavelReset

<] Il

=]

Step-bystep basic commissioning of the drive
Notice: The online wizrd cannot be cancelled after it
has been started!

_ Vel coreel fhe drve ot e

Automatic determination of motor parameters through
different measurements

Save parameter assignment on memory card or load
from memory cart
Reset device to factory setting. L

<

SINAMICS G120 PN at S7-1200
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3 Setting up and Commissioning the Application

3.4 Loading the software

No. Action

Remarks

14. 1. In “Restore factory setting”
you choose the “All
parameters will be reset”
option.

2. Start the function.

All Parameters will be reset

A
Control panel Save RAM data to EEPROM:
Motor optimiztien
SavelReset RA'M
EEPROM __Save
Restore factory setting:
All parameters will be reset
All parameters without 2
safety parameters are reset L
Load data from memory card to drive:

15. | Acknowledge your function
selection. The factory settings
need not be saved to EEPROM
since the subsequent download of
the drive parameters saves these
to EEPROM.

Restore factory setting X

1 Do you really want to restore the factory setting?
-
Bus address and baud rate will not be reset

Do not tick
ID Save factory setting in EEPROM l

oK Cancel

16. | If the used SINAMICS drive has a
safety configuration, please also
reset it.

1. In “Restore factory setting”
you choose the “Safety
parameters will be reset”
option.

2. Start the function.

3. Enter the previous Safety
password.

4. Confirm with OK.

All Safety parameters will be reset

- ~
ommissioning SavelR 2 [
Commissioning wizrd
aToarei Save RAM data to EEPROM:
Motor optimizmtion
SavelReset RAM
Lo
- 1
Restore factory setting:
Safety parameters will
Then save the factorysetiing to
EEFROMand perfom a FOWER ON. 2 -
\. Start
Load data from memory card to drive:

Enter password

—
&' G120_1[G120CPN]

17. 1. Disconnect the online
connection to SINAMICS
drive.

2. Saving the data to EEPROM
is not necessary at present.

¥ Gooffline ]
1

Disconnect online connection X

G120_1 : Save RAM data to EEPROM

The parameters are only saved in the volatile memory (RAM).
The changed parameters are lost after Power OFF.

Do you want to back up the parameters?

SINAMICS G120 PN at S7-1200
Entry ID:70155469, V1.3, 11/2014
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3 Setting up and Commissioning the Application

3.4 Loading the software

No. Action Remarks
18. | Load the drive configuration into Siemens - G120 at 57-1200
the SINAMICS G120. Project Edit View Insert Online Options Tools Window Help
i (H sveproiect 5 X = = X 9 T (W)
Project tree m «
Devices
HO@
~ | ]G120_at_S7-1200
K’ Add new device
iy Devices & networks
» [ PLC_1 [CPU 1212C AC/DC/RI]
[ HM KIP600 Basic color PN]
b (g% Common dati
[ S
19. If the “Extended download” L P L 129
. Configured access nodes of *G120_1"
WIndOW appears' proceed as Dewtge Device type Slot Type Address Subnet
follows: G1z20_1 S7Us8 =
a— G120C PN ox1 PNIE 192.168.02 PNIIE_1
1. Select the used PG/PQ = ~
interface to connect with the 1
Ethernet subnet Type ofthe PGIPC interface:
2. Checkmark “Show all s e B
. e (e [F|®©
compatible devices” when e
receiving a respective online Compatitle devies i taget subnet ( DShmump,.‘meuw,i
status information in the lower T
. G120_1 G120CPN VA5 PHINE 192.168.0.2 - ¥
part of the window ! = = e T 8)
3. Select the SIMATIC controller =
to be used in the target [rissnLeD
subnet. ]
4. Acknowledge with the “Load” S
button. O e e S DRV e e
Y9 Retrieving device information... [«]
4
Load Cancel
20. | Set the checkmark at “Save the M It X
parameterization in the EEPROM” | | () chekbeior cacing
and start the download. —r — i
1 @ ~ G0 Ready for loading.
(] ~ Parameter assignment Flease note the following in =
) il oo e Gorn e | @ ey e heeetetion B
[<] n B
—
Finish — ff-toed J concel |
[ § L |
21. For the SINAMICS G120 you
perform a “POWER ON” (switch
off the voltage until all LEDs are
dark).
SINAMICS G120 PN at S7-1200
Entry ID:70155469, V1.3, 11/2014 17
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3 Setting up and Commissioning the Application

3.4 Loading the software

voltage.
1. Open the Control Panel.
2. Open the PROFINET

&

Transfer

Start | %[ﬂ @

rofinet

Password

No. Action Remarks
Simulation of the HMI KTP600 at the PG/PC (not applicable when device exists)
22. | Setthe PG/PC interface on Set PG/PC Interface =
Windows level. .
« i Access Path
Select “STONLINE (STEP 7Y’ as el i s e
access point of the application lication: 5
and our used network card {/S7ONLINE (STEP 7 | —{Generic Marvell Yukon 888053 based | - ||
configured for TCP/IP as Interface {Standard for STEF 7) N
Parameter ASSignment Used- Interface Parameter Assignment Lsed: Network card used
Navigate in Windows as follows: [Generic Marvell Yukon 88E8053 based Etr M
Start L Diagnostics...
> Control Panel 4 Eteamst CantralieriS0d [
>Set PG/PC Interface ld Ethemet Controller. TCPIP.1 <Aldiv>
T EETET OO e PP
| Set PG/PC Interface TR :
; Parameter assignment of your NDIS-CP
(32-bit) TCPT ratoes RECLT008)
Interfaces
Add/Remove: Select...
Cnce ||
23. | Start the simulation of the HMI 74 Siemens - G120_at_57-1200
control panel- Project Edit View Insert Online Options Tools  Window Help
GF i saveproject @ ¥ B X D 5 B M )
Project tree
Devices
HOO
~ ] G120_at_57-1200
K Add new device
b%h Devices & networks
Pl Py ACIDC/RIV]
bl G120_1[G120CPN
» [l rarmman dara
Preparation of the KTP600 (not applicable for simulation at the PG/PC)
24. | Connect the KTP600 to the supply

settings.
Transfer Screensaver  Sound Settings
e 4] |
Cortrol Panel ‘
SINAMICS G120 PN at S7-1200
Entry ID:70155469, V1.3, 11/2014 18
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3 Setting up and Commissioning the Application

3.4 Loading the software

connect the KTP600 with an
Ethernet patch cable to the PG/PC
directly or via a switch and start
the data transfer.

The operator panel will
subsequently start automatically.

When working without switch, you
can now connect the control panel
to the second Ethernet port of the
SINAMICS G120.

No. Action Remarks
25. | Make the entries according to the Profinet Settings
screens on the right. Padoress| Mode | Devies | NTP |
1. Enter the value for the IP Configure transmission speed
address configured in Spesst [ t0Mbiss
STEP 7. (It is available in the e 2
“devices and networks” editor S
in the device view of the © Full-Duplex
control panel under Properties ‘
and “Ethernet addresses”.)
2. Adopt (check) the default
settings on the “Mode” tab o
according to the right-hand profinet ~ehie :
screenshot. PR il | e
3. The PROFINET device Enter Station Name (not mare than 2
2 characters)
names” themselves need not = '
be edited. It is automatically
entered when loading the HMI
project into the HMI control
panel.
26. 1. Exit the PROFINET settings Profinet Settings
with OK. PAddressl Made I Device I II / i e
2. Exit the Control Panel. ‘ AW{) L
3. Prepare the loading process
by clicking the “Transfer” s
button. Transfer ‘
27. | Unless already performed,

Project Edit View Insert Online Options Tools Window
3 3 | save project a VO EE I
Project tree

Devices
HOQ® =2

- [ ] G120_a1_57-1200
ﬁﬁdd new device
!Ji'h Devices & networks
P P ACID il

¥ a0 G120_1 [G120C PN]

v [G8 crrmmman data

2 The used control panel only supports an S7 connection and no PROFINET connections. The

address is not assigned via the station name. However, it can be read and assigned by the PLC

in the same way as a PROFINET name.

SINAMICS G120 PN at S7-1200
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4 Operating the Application

4 1 Preconditions

4 Operating the Application

4.1 Preconditions

To be able to switch on the SINAMICS drive via the HMI or the watch table, the
following points must be fulfilled:

e If you have configured the safety function® “Safe torque off (STO)” (see chapter
6.2), the yellow “SAFE” LED lights up or blinks at the SINAMICS G120. With
permanent light, the SINAMICS drive can be started. With blinking light, the
STO safety function is active and the SINAMICS drive does not start up. As a
test procedure in this case, apply 24V (terminal 9) to the inputs DI 4 and 5
(terminals 16 and 17) of the G120* and connect the reference potential for
these inputs (terminals 34 and 69) to earth (terminal 28).

e 24V must not be supplied at terminal 8 (DI 3), since otherwise the command
data set is switched over.

Note When using an |OP for controlling the SINAMICS drive, please ensure that the
network icon (i!i) is displayed on the top right. If the hand icon (Q) is displayed

®In the STEP 7 example project no safety function has been configured and the respective
bullet is not relevant.
* You can also connect an emergency-stop control device to the respective terminals.

SINAMICS G120 PN at S7-1200
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4 Operating the Application

4.2 Operation via digital inputs

4.2 Operation via digital inputs

For security reasons, the SINAMICS drives in this application example are
exclusively moved via digital inputs, the HMI is only used for monitoring!5.

Table 4-1: Digital inputs

Terminal Name Function

10.0 On Switching the SINAMICS drive on/off,
(Off2 =1 and Off3 =1 must apply for the operation)

10.1 Off 2 0 = Immediately switching off the motor. The SINAMICS drive
coasts.

10.2 Off 3 0 = Fast stop. The motor is decelerated with ramp-down time
Off3 (P1135) until it stops

10.3 Ack A rising edge acknowledges a pending error in the SINAMICS
drive

104 Rev Reversed direction, the polarity of the setpoint value is negated.

10.5 0 The setpoint is set to 0.

10.6 n+ The setpoint is increased

10.7 n- The setpoint is decreased

To switch on the SINAMICS drive, please perform the steps below:

Table 4-2: Instruction — Switch on the SINAMICS drive

Step Action Note / Result

1. Apply 24V to “Off2” (10.1) and The further required control bits for the

“OFF3” (10.2). operation are permanently set to 1 by
the program.

2. Enter a pulse (switching on and This acknowledges a possibly pending
back off) to “Ack” (I 0.3). error message.

3. Enter a pulse (switching on and The setpoint is set to 0.
back off) to “0” (1 0.5).
Apply 24V to “On” (1 0.0). The SINAMICS drive switches on.
Change the setpoint value with The speed of the motor changes.
inputs “n+” (1 0.6), “n-" (1 0.7) and
“0” (10.5).

6. Remove the 24V from “On” (1 0.0). The SINAMICS drive switches back off

and the motor is shut down with the
configured ramp-down time.

° I you still wish to control the drive from the control device, you need to leave the input

parameters “control_word” and “setpoint” of the Process_Data [FB11] when calling it in network 2

of the Main [OB1].

SINAMICS G120 PN at S7-1200
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4 Operating the Application

4.3 Monitoring and parameter access via operator panel
4.3 Monitoring and parameter access via operator panel

4.3.1 Screens and screen navigation

Figure 4-1: Screen navigation
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subordinate screens Application example
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4 Operating the Application

Process data exchange

4.3 Monitoring and parameter access via operator panel

Both screens for the process data exchange access the instance
“idb_Process_Data data” block (DB11).

Control and status word

Figure 4-2: Control and status word

SIEMENS

| (o] I OFF2

OFFz2 | Enable aperation

| Operating cond. I|

Enable RFG

Enable setpoint " Ack, Fault

Contral by PLC " Direction reversal

MR up

MOP down "

STW1 (control word 1)

r
| Ready switch-on

Ready operation

Operat, enabled Fault active

| Mo SFF2 active

Mo SFF3 active

Sw-on inhibited &larm active

r
| n within tolerance

Contral requested

| Hald brake open

Motar termp, ok

n_ack ==0 Imverter termp, ak

j
Cornpatison walue LM.P lirnit |
1

25W1 (status word 1)

The displayed control or status word is identical with that in the Process_Data tag
table (see chapter 4.4).

STW1 (control word 1)

The buttons in the upper part of the screen are inactive (see footnote 5 on page
21). However, the color change indicates the logic states of the individual control
bits. Signal state “1” is indicated with yellow color. For running the motor, the bits
displayed in Figure 4-2 must be connected with signal state “1” and were therefore
given the default value “1” in the program.

ZSW1 (status word 1)

The text fields in the bottom screen section show the state of the individual bits of
the status word. Signal state “1” is indicated with green color.
In contrast, “Fault active” and “Alarm active” take on red or pink for state “1”.

SINAMICS G120 PN at S7-1200
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4.3 Monitoring and parameter access via operator panel

Setpoint and actual values
Figure 4-3: Setpoint and actual values

SIEMENS

Setpoinkt

Speead

L f f
E f f
500.0 | rpm STW (cantral word 1)
E f
f

[
ZEW1 [status word 1)

Actual values

rpn
Current messages

i

[ri

The control tags contained in the above screen are identical with those in the
respective Process_Data tag table (see chapter 4.4).

Setpoint speed value

In the yellow field on the top left, the setpoint speed value is displayed which is set
via the digital inputs 1 0.5, 1 0.6 and 1 0.7 (see Table 4-1). (For direct setpoint value
input at this location see footnote 5 on page 21)

Actual values
The current actual values speed, current and torque are displayed below the speed
setpoint value input.

Control and status word
To keep an eye on control word and status word, without switching to the
respective screen, they are also given here as a miniature display.

Current messages
Current faults and warnings are displayed with a respective number. A “0” means
that no fault or alarm exists. If a message is pending it is displayed according to

Figure 4-4.
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4 Operating the Application

4.3 Monitoring and parameter access via operator panel

Figure 4-4: Current messages as message numbers

Current messages Currenkt messages
BT F ault Ailatmi Fault
L P | o | ?
showe message text show message ket

Tap or click on the message number to display the respective message text.

Figure 4-5: Current messages in plain text

SIEMENS

Setpoint e e s |

STWI (control word 1)

Current messages
Alarmn Failt”

Setpoint =__—=

show message text

| NI I il val
D

Mm show message teit
Back

The message text is displayed for as long as the message number is pressed.
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4 Operating the Application

4.3 Monitoring and parameter access via operator panel
4.3.3 Parameter access

Reading/writing parameters
Figure 4-6: Reading/writing parameters

SIEMENS

Farnp up time Farnp up time

Rarnp down tirme | 1,5 5 Rarmp down tirma (1,5

\Write parameters Read parameters

]

Transfer status

Table 4-3: Instructions — writing/reading parameters

Action Remark
1. Select the access type with the The selected access type is displayed via
“Read parameters” and “Write a bright green button.
parameters” buttons.
2. Read parameters:
Proceed with point 3 in the table. m
Write parameters: Rampuptime[s,0 W s
When tapping or clicking the yellow Ramp down time s
input fields for the ramp-up/ramp-
down time, a keyboard mask for the ,%I
value input opens. Finish your input
with the Return key.
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4 Operating the Application

4.3 Monitoring and parameter access via operator panel

Action Remark
3. Start the write or read job with the The job status specifies how the job was
“Start Transfer” button. completed:
Note: busy | Transmission active
After a write job the new data is
adopted as read parameters in the done] Job completed successfully
white fields in the left part of the without error
screen. After ertlng you need not Communication error
trigger any additional read job for the - -
update. C[i%s] | The job was transferred without
ited | errors, however, it could not be
realized in SINAMICS (e.g., a
negative time was given)
For fault diagnostics see /1/.
4, Terminate the write or read job by The job status bits are deleted
clicking “Terminate Transfer”

Fault buffer

The screen displays the fault codes of eight current and eight acknowledged faults,
which are saved in the converter.

Figure 4-7: Display of fault buffer

SIEMENS

Actual faults

?h loJo Jo o

press For message text

Acknowledged faults
b o o

press For message text

The fault codes in the above screen correspond to control tags V_3 Value_00
(DW18) to V_3_Value_15 (DW48) in the “answer_from_drive” data block (DB103).

Note The fault butters are only updated when you trigger an acyclic transmission. In
the example object, you execute the “Read parameters” function before
switching to the display of the fault buffer.
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4 Operating the Application

4.4 Operator Control and Monitoring via monitoring table

Tap or click on the message number to display the respective text.

Figure 4-8: Display of fault buffer message in plain text

SIEMENS

lo o Mo Jo Jo o |

| Attuai i3ults
0

press for message text

Fieldbus interface setpoint timeout

Actual faults

[ To o T Jo o o

0

press for message text

e |

The message text is displayed for as long as the message number is pressed.

4.4 Operator Control and Monitoring via monitoring table

You can also use the application without HMI. The watch tables “Process_data”
and “Parameters” have already been created in the project. The tags you can
monitor or control are the same which are also displayed or controlled at the
operator panel.

Table 4-4: Operation of the application via watch table

No. Action Remarks
5. In the TIA Portal project you open the Project tree m 4
desired watch table. Devices
HOO =2
~[]61200_at_37-1200 z

ﬁ.‘-.dd nevw device
iy Devices & netwarks
~ [ PLC_1 [CPU 1212C AC/IDCRIY]
JIY Device confiquration
% Online & diagnastics
b [ Program blacks ®
» [ Technology objects
b L} External source files
» g PLC tags ®

¥ Ui PLC data types

M= Watch and force tables |
B Add new watch tabh}
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4 Operating the Application

4.4 Operator Control and Monitoring via monitoring table

No.

Action

Remarks

Go online.

 J

Address

“DE11.D EBin
"

Display format

[+] 2z0000_0100_0111_1111 2%

Maonitar value Modify value

9 Commm

11111 Mo

2 "idb_Process_Data" setpaint %CET1.0EDZ  Fleating-paint nurmb. .. 0.0
3
4 “idb_Process_Data" status_word %DE11 D Bin 2#1110_1011_1110_1000
B "idb_Process_Data".actual_speed %CE11.0ED2Z  Fleating-paint nurmb. .. 0.0
[ "idb_Frocess_Data" actual_current %DE11.DED2E  Flogting-paint numb. .. 0.0
7 "idb_Process_Data" actual_torque %DE11.0ED30  Fleating-paint nurmb. .. 0.0
8 "idb_Frocess_Data" actual_alarm 2DE11.D 4 Hex 1637540
] “idb_Pracess_Data" actual_fault %DE11 DE Hex 16#1E7A
10 Add new:
Address Display forrmat Monitor value | Modify val. |§% Cornrmi
] "idb_Paramet P Monitor all %DB20.DBX22.0 Boal [+ @ raLse [frsE | & 1
2 "idb_Parameters ' Bool [ FALSE FALSE=
3 "idb_Paramete %DE20.CED4 Floating-point nurm... 10.0
4 "ldly_Faramete arnp_Tirme_Down %DE20.DEDE Floating-paint num... 100
5 "idb_Farameters" transfer_done DB Enool [E] FALSE
3 "idl_Pararmeters" transfer_error %DE 2 Bool @] FALSE
"idb_Parameters".actual_Rarnp_Time_Up %DE: Fleating-paint num... 10.0
8 "idb_Parameters".actual_Ramp_Time_Down %DE Floating-point nurm... 100
9
10 "answer_from_dris 16#1ETA
11 "answer_from_driy 1EH0000
12 "answer_from_dr TEROO00
13 "anzwer_frorm_drr 1620000
14 "answer_from_drive" record V_3_valus_0 Hex 16E0000
15 "answer_from_d W_3_Value 1EH0000
16 "answer_fram_d 3_Value TERO000
17 "answer_from_drive" record V_3_value, 16E0000
"answer_from_dr 1642135
"anzwer_frorm_dree" 1620000
"answer_from_drive" record V_3_valus_10 16E0000
22 "answer_from_d record V_3_Valus_11 1EH0000
23 "answer_from_dnve" record V_3_Value_12 TEROO00
24 "ansy “record V_3_Value_13 1620000
25 "ansy " record V_3_Value_14 16E0000
26 "answer_from_dnve" record V_3_Value_15 TEROO00
7. For changing a value, you enter it in 78 8=
the “Control value” column in the Hame Address Display format Monit
respective line and tick the checkbox 2 (b Poremeters
on the right and start the process with 3 “idb_Parameters* amp_Tin
?1 |n the header ES "\cII:_Pa\:a\:netelz .F.amp_T.H'u
5 \db_Parameters" transfer_
For Chang|ng a Boolean tag you can 3 “idb_Pararneters" transfer_ CtrleC 3
7 "idb_Parameters" actual_Ra ED1Z  Floating-paint nurm.. 10.0
also proceed as f0||OWS 8 "idb_Parameters" actual_Ra BED1é  Floating-paint nurm.. 10.0
. . . . Del
Right-click the respective line and goto | |2 £
“ ” H 10 "answer_from_drive" record CEWIE Hex 161
Contr0| (See pICture) 1 “answer_fram_drve" record DEW20 Hex 1640
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5 Functional Mechanisms of this Application

Program overview

Figure 5-1: Program overview

OB1 FB11 FC11
“Main“ Proces:s_Data Denormalization

Instruction

) 5 FC12
DPRD_DAT “Normalization®
Instruction
“‘DPWR_DAT"
DB11

“idb_Process_Data “

FB20
“Parameters”
. DB100

'. “write_drive_parameters*
Instruction = =

“WRREC* DB101
: “read_drive_parameters”

Instruction <:> DB103

“RDREC* “answer_from_drive“

DB20
“idb_Parameters*

For the cyclic process data exchange and the acyclic parameter access, separate
function blocks are used.

Note In OB1, the FC10 “Simulation” is called up. Here, FC10 simulates a user
program, by creating a control word and setpoint using the digital inputs.
Since it is only used here to make the example program runnabile, it is not further
discussed.
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5.1 Functionality of process data exchange

5.1

5.1.1

5.1.2

Functionality of process data exchange

Figure 5-2: Functionality of process data exchange

FB11 FCM1
“Proces_s_Data . “Denormalization

Instruction
) FC12
,,DPRD:_DAT [> “Normalization*

Instruction
,DPWR_DAT*

DB11
“idb_Process_Data “

The process data contains values which are regularly exchanged between
SIMATIC controller and SINAMICS converter. These values are at least the control
and status word as well as the setpoint speed and actual value. Selecting the
message frame type specifies the exact length and structure.

The “Siemens Telegram 352, PZD 6/6” message frame type used in the example
exchanges 6 words in both directions.

Accessing process data in the user program of the controller

At the start of the cycle, the operating system of SIMATIC S7-1200 stores the
(user) data received by the SINAMICS converter in the I/O input area of the
SIMATIC CPU and transmits the data stored in the I/O output area to the
SINAMICS converter at the end of the cycle. In the user program, the data can be
accessed by copying from or into the I/O area.

The address areas used are defined in the “Devices & Networks” editor. See steps
15 and 16 in Table 6-1.

Standardizing the setpoint and actual values

The setpoint and actual values are transferred as standards.

The standardization and reference values are stored in parameters P2000 to
P2006 of the SINAMICS G120.

16384dec = 4000, = 100% applies here, with 100% referring to the reference
value for the transferred variable.
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5.1.3

Example:

If P2000 (reference speed or reference frequency) is 1500 rpm and run at a
speed of 500 rpm, then 33% or 54614, must be transferred.

Normalizing and denormalizing is performed in FC11 and FC12 in the application
example.

For more information, please refer the function manual “Fieldbus system” (/6/).
Transfer method

To copy the process data into or from the 1/O area, the following instructions
DPRD_DAT and DPWR_DAT are used:

These instructions ensure that the consistency is maintained across the entire
process data, i.e. all elements of the process data of a device are from the same
bus cycle or are transferred within a bus cycle. This is necessary, e.g. to enable a
distributed synchronization. In the example program, all of the 6 words are copied
consistently.

In the “Instructions” task card of the TIA Portal you will find the instructions under

> Expanded instructions
> Distributed 1/Os
> Others
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5.1

4

Control word (STW1) and status word (ZSW1)

Control and status word are predefined. They are exchanged in all message frame

Figure 5-3: STW1

types in the first respective process data word (PDZ01).

Bit | Value | Significance Comments
0 |0 QOFF1 Mator brakes with the ramp-down time p1121 at
standstill f < fws) the motor is switched off.

1 ON With a positive edge, the inverter goes into the "ready”
state, with additionally bit 3 = 1, the inverier switches on
the motor.

1 |0 OFF2 Switch off motor immediately, motor coasts to a
standstill.

1 Mo OFF2

2 |0 Quick stop (OFF3) CQuick stop: Motor brakes with the OFF3 ramp-down
time p1135 down to standstill.

1 Mo quick stop (OFF3)

3 |0 Disable operation Immediately switch-cff motor (cancel pulses).

1 Enable operation Switch-on motor {pulses can be enabled).

4 |0 Lock ramp-function generator The ramp-function generator output is set to 0 (quickest
possible deceleration),

1 Operating condition Ramp-function generator can be enabled

5 |0 Stop ramp-function generator The output of the ramp-function generator Is “frozen”.

1 Ramp-function generator enable

G |0 Inhibit setpaint Matar brakes with the ramp-down time p1121.
1 Enable setpaint Maotor accelerates with the ramp-up time p1120 to the
setpaint.
7|1 Acknowledging faults Fault is acknowledged with a positive edge. If the ON
command is still active, the inverter switches to"closing
lockout” state.
Mot used
Mot used
0|0 PLC has no master control Process data invalid, "sign of life" expected.
1 Master control by PLC Control via fieldbus, process data valid.
11 |1 Direction reversal Setpoint is inverted in the inverter.
12 Mot used
1311 MOF up The setpoint stored in the motorized potentiometer is
increased.
141 MOP down The setpaint stored in the motonized potentiometer is
decreased.
15 Mot used Changes over between settings for different operation
interfaces (command data sets).
Note A control word for which all bits are 0 is rejected as invalid by the SINAMICS

converter. Therefore, at least bit 10 must always be set.
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Figure 5-4: ZSWA1

power unit overload

Bit | Value | Significance Comments

0 |1 Ready for switching on Power supply switched on; electronics initialized;
pulses locked.

1 |1 Ready for operation Maotaor is switched on (ON1 command present), no
active faull, motor can start as soon as "enable
operation” command 15 issued. See control word 1,
bit 0.

2 11 Operation enabled Motor follows setpoint. See control word 1, bit 3.

3 |1 Fault present The invener has a fault,

4 |1 QOFF2 inactive Coast to standstill not activated (no OFFZ)

5 |1 QOFF3 inactive Mo fast stop active

6 |1 Closing lockout active The motor is only switched on after a further ON1
command

7o Alarm active Motor remains switched on; acknowledgement is
nol required; see 2110,

g |1 Speed deviation within tolerance range | Setpointfactual value deviation within tolerance
randce.

9 |1 Control requested The automation system is requestad to assume
control.

10 |1 Comparison speed reached aor Speed is greater than or equal to the corresponding

exceasded maximurn speed.

11 |0 [, M or P limit reached Comparison value for current, torque or power has
been reached or excesded.

12 |1 Holding brake open Signal to open and close a motor holding brake.

13|10 Alarm motor overemperature

14 |1 Motor rotates forwards Internal inverter actual value = 0

0 Motor rotates backwards Internal inverter actual value <0
15 |1 Mo alarm, thermal
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5.1.5 FB 11 “Process_Data”

This FB shows the access to the process data with the use of the “DPRD_DAT” /
“‘DPWR_DAT” instructions. It is called up cyclically in OB1.

Figure 5-5: FB “Process_Data”

(=]
L]

“WB11

“idb_Process_

Data”
“WrB11

“Process_Data”

status_word

actual_speed

actual_current

ENO —

EM actual_torgue
control_word actual_alarm
setpoint actual_fault
RD_address RETWAL_RD
WR_address RETVAL_WVR
ref_guantity

Table 5-1: Interface of the “Process_Data” FB

Parameter

Data type

Start
value

Description

Input parameters

RD_HW-ID

HW_SUBMODULE

Decisive hardware identifier for reading
data from a DP standard slave /PROFINET
10 device.

When selecting the frame type in the
properties of the drive in the TIA Portal,
STEP 7 creates a system constant which
corresponds to this identifier. Enter this
system constant here. It is symbolically
displayed to you in the dropdown list when
entering the parameters.

WR_ HW-ID

HW_SUBMODULE

Decisive hardware identifier for writing data
to a DP standard slave /PROFINET 10
device.

When selecting the frame type in the
properties of the drive in the TIA Portal,
STEP 7 creates a system constant which
corresponds to this identifier. Enter this
system constant here. It is symbolically
displayed to you in the dropdown list when
entering the parameters.
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Parameter Data type Sl Description
value
control_word | Word 16#047E | Control word of SINAMICS G120
The initial value sets the bits
-Bit01  OFF2
-Bit02 OFF3
-Bit03  Operation block
-Bit04 HLG block
-Bit05 HLG stopping
-Bit06  Setpoint value block
-Bit10  PLC control
to “1” at a controller restart, so the
SINAMICS drive alone can be started with
Bit 00 — “1”.
setpoint Real 0.0 Setpoint speed value [rpm]
ref_speed_ Real 1500.0 Reference value for the speed according to
p2000 the converter configuration.
Here, the same value must be entered as
in parameter P2000 of SINAMICS G120.
ref_current_ | Real 0.0 Reference value for the motor current
p2002 according to the converter configuration.
Here, the same value must be entered as
in parameter P2002 of SINAMICS G120.
ref_torque_ Real 0.0 Reference value for the motor torque
p2003 according to the converter configuration.
Here, the same value must be entered as
in parameter P2003 of SINAMICS G120.
Output parameters
status_word | Word - Status word of the SINAMICS G120
actual_speed |Real - Actual speed value [rpm]
actual_current | Real - Actual current value [A]
actual_torque |Real - Actual torque value [Nm]
actual_alarm | Word - Number of a pending alarm
actual_fault | Word - Number of a pending fault
RETVAL_RD |Word - Return value of the DPRD_DAT system
instruction called in this FB
RETVAL_WR | Word - Return value of the DPWD_DAT system
instruction called in this FB
11/2014 36




Copyright © Siemens AG 2014 All rights reserved

5 Functional Mechanisms of this Application

5.1 Functionality of process data exchange

Networks

Table 5-2: Networks of the “Process_Data” FB

Network Function
1. The temporary data area #InData is initialized with 0.
2. The process data is copied from the I/O area into the temporary #InData data

area using the “DPRD_Dat” instruction.

3. Status word, warning and faults are copied from the temporary #InData data
area to the respective block outputs, and the current actual values [WORD]

are copied into temporary tags [INT] for data type adjustment.

5. The current normalized speed value [INT] is denormalized by calling FC11
[REAL, rpm].

6. The current normalized current value [INT] is denormalized by calling FC11
[REAL, A].

7. The current torque value [INT] is denormalized by calling FC11 [REAL, Nm].

8. The setpoint speed value [REAL, rpm] is denormalized by calling FC12 [INT].

9. Control word and normalized setpoint speed value [INT] are copied to the

10 temporary #OUTData data area. The remaining four words to be transferred

are written with 0.

11. The process data is copied from the temporary #OutData data area into the
I/O area using the “DPWR_DAT” instruction.

Parameterization

The program supplies and removes the FB largely by directly accessing its
instance DB, so that many formal parameters can remain unconnected.

Only the following entries are assigned with actual parameters:

“RD_HW-ID” of type “HW_SUBMODULE

The hardware ID required for reading data from the SINAMICS G120 is
forwarded to the LADDR input parameter of the “DPRD_DAT” instruction via
this parameter. For more detail see chapter 6.3.1.

“WR_HW-ID” of type “HW_SUBMODULE

The hardware ID required for writing data to the SINAMICS G120 is forwarded
to the LADDR input parameter of the “DPWR_DAT” instruction via this
parameter. For more detail see chapter 6.3.1.

“control_word” of type “WORD”,
Control word, supplied by the Simulation block [FC10].

“setpoint” of type “REAL”
Setpoint speed value, supplied by the Simulation [FC10] block.
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Figure 5-6 Actual parameter for “RD_HW-ID” and “WR_HW-ID”

.™ EN

contral_word

*DBE11

“idb_Process_
Data”

WFB11
“Process_Data”

status_ward

setpoint actual_speed

277 actual_current
"Transfer_area_ actual_torgue
1[DIDOT RD_address actual_alarm

2}: actual_fault
“Transfer_area_1 = RETVAL_RD
[DIIDO]" BN WR_address RETVAL_VIR

w=l "Module_Acc
@ "PLC_1*

Hw_Sublodule
Hw_Sublodule

| “read_drive_parameters\Global DE DE101
W=l "Transfer_area_1[DIIDO]" Hw_SubModule ]
@ “write_drive_parameters” Global DB DE100

=

=

For a PROFINET connection, RD_HW-ID and WR _
with the same hardware ID.
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5.2

5.21

Note

Parameter access functionality

Figure 5-7: Parameter access functionality

FB20
“Parameters“

DB100
Jwrite_drive_parameters”

DB101
Jread_drive_parameters®

Instruction <:"> DB103

,RDREC* .answer_from_drive*

Instruction
JWRREC*

DB20
“idb_Parameters”

Acyclic parameter access occurs parallel to the cyclic process data exchange. This
saves resources, since the data is only established on demand, i.e. when a
parameter is to be transferred.

In the SIMATIC controller, the “Write data set” and “Read data set” functions must
be used for this. “Data set 47” must always be used.

Writing “data record 47” sends a job to the SINAMICS converter which performs
the job and provides a response. Reading “data set 47” makes the response of the
SINAMICS converter available in the SIMATIC controller so it can be evaluated.

The instructions “WRREC” and “RDREC” are used in the SIMATIC controller for
reading and writing data sets.

Job and response structure

For the structure of the jobs and responses (data record 47) please refer to the
function manual “Fieldbus systems (/6/).

Since the structure of the data set to be sent or received depends on the number
of jobs and their number format, a generally valid structure cannot be used.
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5.2.2

Note

The DBs “read/write_drive_parameters” and “answer_from_drive”

The job to access a parameter consists of at least 10 words. Therefore, the job
should be assembled in a DB or in the temporary data of a code block. In this
example, this is performed using DB 101 “read_drive_parameters” and DB 100
“write_drive_parameters”.

The response by the SINAMICS converter also consists of several words.
Therefore, the example uses DB 103 “answer_from_drive”.

A job may contain the access to several parameters. Since the length of the data to
be transferred per job depends on the number and data types of the converter
parameters, no generally valid structure can be devised.

Therefore, in this example, only the ramp-up and ramp-down times (P1120 and
P1121) and a part of the fault memory (P945.x) is accessed. The job to read the
parameters is stored in DB 101 “read_drive_parameters”. The job to write them is
stored in DB 100 “write_drive_parameters”.

The response of the SINAMICS converter is copied to DB 103
“answer_from_drive”. The structure contained therein corresponds to the structure
for a successful reading of the parameters.

Place the entire job into a structure (in this example: “record”). This gives you the
option to symbolically address the data set via the structure name (here “record”)
with the RDREC/WRREC instructions.

Figure 5-8: DB100 “write_drive_parameters”

G120_at_S7-1200 » PLC_1 [CPU 1212C AC/DTRIy] » Program blocks » write_drive_parameters [DB100]

TR

write_drive_parameters

Marne Data type Offset Startwal.. Retain Visible in.. Comment
1 <@ « Static
2 @| 5w record | SE"E 0.0 =] =]
3 < L H_Reference EByte 0.0 0 =2} Head: Reference number
4 |- - H_Request_ID Eyte 1.0 2 E Head: Request ID: 1=read, 2=write
5 | - H_Axis Eyte 2.0 1 E Head: Allways 1 for SINAMICS G120C
6 |1 L] H_Hurnber_of_pararmeters Eyte 3.0 2 i fnsfer
7|l = A_1_Attribute Byte 40 1610 L Ramp-up time param. no.
8 |- = A_1_Murmber_of_indices Eyte 5.0 0 / ] Address Humber of elerments [0 to 234)
9 |a1 L I A_1_Pararmeter_nurnber Lnt &0 1120 1 E Address: Parameter number
10 |0 = A_1_Index Ulnt 8.0 0 .
@ s A A e 100 1smo _y Ramp-down time param. no.
12 g = A 2 Mumber_of_indices Eyte 1.0 0 / E Address: Humber of elements (0 to 234)
13 <0 = I 2_Parameter_number Uint 120 1121 'l E Address: Parameter number
14 q = A_2_Index Uint 140 0 =
15 @ = V_1_Format Byte 16.0 16#8 L Ramp-up time value [s] 12
16 < L W1 _Mumber_of index_values Byte 170 1 ™7 1L L= 111 ) 0 L = 18 5
17 = [ V1 value Real 180 100 7
18lqm = 2_Farmat Byte 220 16#8 L Ramp—down time value [S]
19 <3 = 2_Murnber_of_index_values Eyte 23.0 1 ™7 VAl TTUmBEr of e valies
20 a3 - l V_2_Value Feal 24.0 150 1 E Walue: Parameter valus
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Figure 5-9: DB101 “read_drive_parameters”

G120_at_S7-1200 » PLC_1 [CPU 1212C AC'DTURIy] » Program blocks » read_drive_parameters [DB101]

IR

read_drive_parameters

w

Attribute EByte 16.0  EB#IE#10 1641 0= parameter value

Marne Data type Offset Startwval.. Retain Visiblein .. Corment

1 4l - Static
2 dale w record | @E 0.0 = =)
3 | L H_Reference EByte 0o ] =2} HEAD: Refernece number
4 |1 L] H_Request_ID Byte 1.0 Ex1621 E HEAD: RequestID: 1=read, 2=write
5 | - H_Axis Byte 2.0 E&16#1 E HEAD: Allways 1 for SINAMICS G120
[T | = H_Mumber_of_pararneters Byte 3.0 B#16#3 . sfer
7 < = A_1_Attribute Byte 4.0 Ba1&#10 4 Ramp_uD tlme param. no.
8 <O = A_1_Mumnber_of_indices  Byte 5.0 1] / E Address: Nurmber od elements (0 to 234)
9 < = l A_1_Parameter_nurber  Int G.0 1120 I E Address: Farameter number
10 <0 = A_1_Index Int ] 1] .
11 <3 = A_2_Attribute EByte 100 BHEIGHIO 4 Ramp'dOWn tlme param. no.
12 |0 = A_2_Mumnber_of indices  Byte 11.0 0 cHumber od elements (0 to 234)
13 |20 L] l 4_2_Pararmeter_number Int 120 1121 1 Farameter nurmber
14 <3 = A_2_Index Int 140 0O ndex number

g 3
16 -0 = A_3_Murnber_of_indices Byte 17.0  BRIEHE lumber od elerments (0 to 234)
17 <20 = A_3_Parameter_nurmber Int 180 945 Farameter number
18 |20 = A_3_Index Int 200 0O ndex number

Figure 5-10 DB103 “answer_from_drive”

G120_at_57-1200 » PLC_1[CPU 1212C ACUDCRIy] » Program blocks * answer_from_drive [DB103]

= e HEER 7T
answer_from_drive
Mame Data type Offset Startwal.. Retain Visible in.. Cornment
1 <3 - Static
2 4gll= - record | E 0.0 =] =]
3 < L] H_Referance Eyte 0.0 1] E HEAD: Refernece number (mirrared)
4 i u H_Response_ID Byte 1.0 1] @ HEAD: Response D Bxh=error, Oxh=ok
5 L H_txis Byte 20 a E HEAD: Allways 1 for SINAMICS G120
6 < . H_Murmber_of_parameters  Byte 30 0 5 to transfer
7 4@ = W_I_Farmat Byte 40 0 L Ramp-up time value [S] alue (44h=errar)
8 L V_1_Mumber_of_index_valu Byte 5.0 0 ™ TATOE TTOmGeT of ey valies
9 41 s l W_1_Value Feal &0 0.0 1 .
104 = V_2_Forrmat Byte 100 0 > Ramp-down time value [s]
11 <21 u durmnber_of_index_valu Byte 1M1.0 0 | Value: Murnber of ndex values
12 <@ L I valuz Real 12.0 0.0 'l =] Value: Parameter value
13 -<ad L W_3_Farmat Byte 160 0O ervalue
14 -0 = W_3_Murnber_of_index_valu BEyte 17.0 0 ACtual a|armS lues
15 < = 3 _Value_o0 [ 180 0 \ d — .
16 <1 s V_3_value_01 200 0O / @ Value: Parameter value
17 a1 . W3 Walue_02 220 0 / @ Valug: Paramester valus
18 <@ L W_3_Value_03 240 0 =] Value: Parameter value
19 <@ - value_o4 260 0 E Value: Parameter valus
20 < L _WValue_05 280 0O =] Value: Parameter value
2 a = 3_Value_0é W0 0 il Valle Pavaraaterialy
s==a - el 20 0/ Acknowledged alarms
23 41 L _3_Value_08 340 0O \ V
24 L V_3_value_09 36.0 O / E Value: Pararmeter value
25 < L W_3_Value_10 3|00 / =] Value: Parameter value
26 < L W_3_Valuz_11 400 0 =] Value: Parameter value
27 - A valus_12 420 0 @ Value: Paramstervalus
28 < s _Value_13 440 0O E Value: Parameter value
29 < L V_3_Value_14 460 0 =] Value: Parameter value
30 < . k‘v“_ _value_15 480 0 ) E Valug: Paramester valus
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5.2.3 FB 20 “Parameters”

In the example, the parameter access occurs in FB “Parameters”. It is called
cyclically by OB Main.

Figure 5-11 FB “Parameters”

%WOB20
"ldb_Pararneters”
“FB20
“Parameters”
actual_Ramp_
Time_Up
actual_Rarmp_
Time_Down
busy =— ---
o= EN
done — ---
address i
drive_error = -.-
- = READ_WRITE transmission_
Rarmp_Time_Up ETTOr = ...

Ramp_Time done_indicator = ---
Down error_indicator = ---

- == 5TART ENO —

Table 5-3: Interface assignment of FB “Parameter”

Start

Parameter Data type value

Description

Input parameters

HW-ID HW_SUBMODULE Decisive hardware identifier for
reading/writing parameters from/to a
DP standard slave / PROFINET IO

device.

When selecting the frame type in the
properties of the SINAMICS drive in
the TIA Portal, STEP 7 creates a
system constant which corresponds
to this identifier. Enter this system
constant here. It is symbolically
displayed to you in the dropdown list
when entering the parameters.

START Bool False The transmission is started with a
rising edge at START.

READ_WRITE Bool False False: Read ramp-up/ramp-down
time
True: Write ramp-up/down time

Ramp_Time_Up Real 10.0 Default ramp-up time [s]

Ramp_Time_Down | Real 10.0 Default ramp-down time [s]
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Ramp_Time_Down

Parameter S Description
value
Output parameters

actual_ Real - Ramp-up time [s] read by the
Ramp_Time_Up SINAMICS drive.

In the case of a send/receive error,

999999.9 is entered.
actual_ Real - Ramp-down time [s] read by the

SINAMICS drive.
In the case of a send/receive error,
999999.9 is entered.

busy Bool

Job running

done Bool

Job completed without error

The bit is pending until START is set
to 0 again.

drive_error Bool

The bit is set if an error ID was sent in
the drive response. Analyze the DB
103 “answer_from_drive”.

The bit is pending until START is set
to 0 again.

error Bool

The bit is set if one of the instructions
WRREC or RDREC detects an error.
Further evaluation through static data
in the respective instance DB.®

The bit is pending until START is set
to 0 again.

Structure

FB “Parameter” consists of two parts:

e A step sequence which controls the sequence of the parameter access

(networks 1 to 23).

e The calls of the system functions “Write data set” or

“‘Read data set” (networks 24 to 26).

® WR_ERROR = true — Error in instruction WRREC — Evaluation through WR_STATUS
RD_ERROR = true — Error in instruction RDREC — Evaluation through RD_STATUS
The tags WR_STATUS and RD_STATUS correspond to the output parameter
Status der instructions WRREC und RDREC. For more information, please refer to the

STEP 7 online help.
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Step sequence

The individual steps of FB “Parameters” are represented in the following graphic.
The possible transitions between the individual steps are also displayed there.

Figure 5-12 Step sequence

0

trigger

rising START signal

2
Wait for end
of WRREC

3
Check result
of WRREC

not ready fault

Wait for start

sending finished

8

7
Check for

errors, copy
output

Finalize job

other faults

6

Check result
of RDREC

not ready fault

other faults

receiving finished
I

5
Wait forend <+——— — —
of RDREC

4
Start RDREC

sending successful —#

In the individual states of the step sequence, the following functions are executed:

Table 5-4: Function of the states of FB “Parameters”

State

Function

0 Wait for start trigger

e If START is false, all the transmission-related, block-
internal signals and output signals are deleted.

e Itis waited for a rising edge of the “Start” signal.
o Ifitis detected, “busy” will be set and step 1 activated.

1 Start WRREC

The “REQ” signal of the “WRREC” instruction is set, the
parameter values to be written are entered in DB
“write_drive_parameters” and step 2 is activated.

2 Wait for end of
WRREC

If the “BUSY” signal of the “WRREC” instruction goes to 0
again, step 3 is activated.
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3

Check result of
WRREC

It is checked whether the data set was written successfully.
If yes, the “REQ” signal of the “WRREC” instruction is
deleted again and step 4 is activated.

If the “WRREC” instruction reports error 16#DF80_B500
(peer not ready), step 3 is activated again so that “WRREC”
repeats the job.

If a different error has occurred, the “REQ” signal of the
“WRREC” instruction is deleted, an internal error bit is set
and step 7 is activated.

Start RDREC

The “REQ” signal of the “RDREC” instruction is set and step
5 is activated.

Wait for end of
RDREC

If the “BUSY” signal of the “RDREC” instruction goes to 0
again, step 6 is activated.

Check result of
RDREC

It is checked whether the data set was read successfully. If
yes, the “REQ” signal of the “RDREC” instruction is deleted
again and step 7 is activated.

If “RDREC” reports error 16#DE80_B500 (peer not ready),
step 5 is activated again so that the “RDREC” instruction
repeats the job.

If a different error has occurred, the “REQ” signal of the
“RDREC” instruction is deleted, an internal error bit is set and
step 7 is activated.

Check for errors,
copy outputs

It is checked whether one of the internal error bits is set or
whether an error bit has been set in the response of the
converter.

e Inthe event of an error

The respective output bit parameter “drive_error” or
“transmission error” is set,

the output bit parameter “busy” is deleted,
999999.9s is output as read time,
step 0 activated.
e If no error bit has been set, the read times for the read
job are output and step 8 is activated.
e If no error bit has been set, the write times for the write
job are output and step 8 is activated.

Finalize job

The “busy” signal is deleted, the “done” signal is set and step
0 is activated again.

Calling the system functions “WRREC” and “RDREC”

Once the currently required control bits have been set in the step sequence of
FB 20 “Parameters”, the “WRREC” instruction “Write data set” and the “RDRE”
instruction “Read data set” are called. They can be found in the “instructions” task
card of the TIA Portal under...

> Expanded instructions

> Distributed 1/Os.

Via the “READ_WRITE” input variable of FB20 it is selected which of the two calls
enables the “WRREC” instruction. Both calls only differ in which DB is sent to the
SINAMICS drive: the one to write parameters or the one to read parameters.
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6.1 Creating the project configuration

6 Configuration and Settings
6.1 Creating the project configuration
Note e If you only wish to download and commission the example program,

please follow the instructions in chapter 3 “Setting up and
Commissioning the Application”

e The procedure described in the step table below represents one option
of configuring a SIMATIC S7-1200 and parameterizing a SINAMICS
G120 PN for data exchange between SIMATIC controller and SINAMICS
drive. TIA Portal offers several possible solutions that differ to a greater
or lesser degree from the procedure shown here.

The step tables below describe what to do if you do not want to use the example
code, but wish to configure the SIMATIC S7 CPU, SINAMICS G120C and the HMI
KTP600. The configuration of the SIMATIC S7-1200 and the configuration of the
control panel are not subject of this chapter.

A requirement is that the software has been installed on your PG/PC according to

Table 2-2.

Table 6-1: Creating the project configuration

Portal view, go to the bottom
left to switch to the Project
view.

I Start

@ First steps

@ Installed software

® Help

b Project view

No. Action Remarks
Creating the project
1. Open TIA Portal.
SIEMENS Totally Integrated Automation
® Siemens AG, 2008-2013
2. If TIA Portal opens in the B en=EEL e/ 2

Totally Integrated Automation

Open existing project

Recently used
Project Path Lost cha..
16120 8t 571200 " DA70155469_SINAMICS_G120__.. 5121120,
G120 8 571200  DA70155469_SINAMICS_G120_... 5/17120.

in.. DASUPFAISet24_|

in.. DASUPFAISet24
DA588564

L jtchin.. D58856464_La:
612081571200 JICS3KMI13_Team_DTIO3_SINL.. 5/16/20.
612081571200 JICS3KM13_Team_DTIO3_SIML. 5/16120
D70155469_SINAMICS_G120_.. 5/16/20.
DA170155469_SINAMICS_G120_.
612001571200 DI70155469_SINAMICS_G120_... 5/15/20
G120t 571200 D70155469_SINAMICS_G120_... 5/1520.
G120_81_57-1200 -... D170155469_SINAMICS_G120_.

vvvvv

Opened project: D:A70155469_SINAMICS_G120_at_S7-1200_Start..\G120_at_S7-1200
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6.1 Creating the project configuration

No. Action

Remarks

3. Create a new project and

Siemens - G120_at S7-1200

assign a name
(e.9.“G120_at_S7-1200")

Project Edit  View

Insert

% H sove project ok

Cnline  Opt

X

Devices

GoQ

In

S

erting the SIMATIC S7-1200

Double-click on “Add new
device”.

Project Edit  View

Project tree

EHOQ

120 at 57-1200

Insert

3 [% B save project b

T8 Siemens - G120_at_57-1200

Cnline  Opt

X -
4

i
[
[
[
~r

1. Select “Controller”.
2. Select the desired CPU.
3. Then click on “OK”.

Add new device

Device name:

|PLc |

~ [ controllers
~ [ simaTIC 57-1200
~ (@ cru
» [ cPu 1211C ACIDCIRlY
» [l CPU 1211C DODCIDC
» [ CPU 1211C DCIDCIRlY
~ [ CPU 1212C ACIDCRlY

sl

Controllers

2

[l 657 212-1BE31-0XB0

N

Hil »
» [ CPU 1212C DCIDCIRlY
» [i§i CPU 1214C ACIDCIRIY
» [ cPu 1214 DODCIDC
» [l CPU 1214C DCIDCIRly
» [ cPu 1215C ACIDCIRlY
» [l cPU 1215C DODCIDC
» [ CPU 1215C DCIDCIRlY
» [l Unspecified CPU 1200

» [§ siMamC S7-1500

» [[§ siMamC S7-300

» [ siMemc s7-400

» [ siMamC ET200 CPU

r

PC systems

Drives

[ Open device view

X
Device:
CPU 1212C ACIDCIRIY
Order no. 6ES7 212-1BE31-0XB0
Version V30 [~]
Description:

Work memory 30 KB; 120/240VAC power supply
with DIS x 24VDC SINKISOURCE, DQ6 xrelay and
12 on beard; 4 high-speed counters
(expandable with digital signal bosrd) and 4
pulse outputs on board; signal board expands
on-board I/0; up to 3 communication modules
for serial communication; up to 2 signal
modules for i0 expansion; 0.04 ms/1000
instructions; FROFINETinterface for
programming, W and PLC-t0-PLC
communication

3
=13 Cancel
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6.1 Creating the project configuration

configuration of the CPU.

No. Action Remarks
Configuring the SIMATIC S7-1200
6. Go to the Device T8 Siemens - G120_at 57-1200

Project Edit Wiew Insert Online Options Tools  Wir

Gf (Y H seveproject 3 M 52 3 X 9 (M2

Project tree

Devices
FHQ O

= [ ]G120_at 57-1200
B ~dd new device
ﬁ-ﬂ-n Devices & networks

nfiguration
OnNne & diagnosics

b [2 Pranram hlacke

7. Configure the PROFINET
interface:

1.  In the Device
configuration, open the
“Properties” of the CPU.

2. Go to “Ethernet
addresses” in the
navigation tree.

3. Select “Set IP address in
the project” and enter the
desired IP address.

:lﬂﬁoperﬁes ||1‘.Info yHﬂ Diagnostics

J General " 10 tags Texts

* General
Ethemet addresses

Catalog information
~ PROFINET interface Interface networked with

!E(heme(addre;;e; ' Subnet: I3}

Time synchreniztion

Hardware identifier
» DIBIDOG
b A2
b High speed counters (...

IP protocol
? 3

(®) SetIPaddress in the project

1P aciress:
Subnet mask: | 255 . 255 . 255 . 0

e router

» Fulse generators (FTOL...
Startup
Cycle
Communication load

Routeraddress: | 0 ] o o

System and clock memory

use of system memory
byte” and enter the
desired byte address.

4. Add a new subnet and ST < () setIFaddress using a different methed
i Time of da Il
select it. Pmtemny H  PROFINET
5_ SeleCt “Generate Connection resources ] set PROFINET . difierent
PROFINET device name Ouenfewofecd method
automatically”. [+ Generate PROFINET device name automatically ]
FROFINET device name | plc_1 |
Converted name: | plexb1doed ]
Device number:
8. Enable the use of the system [l Properties  |Myinfo_i)] % Diagnostics |
memory bits, since they are || General [ 10 tags | Texts
Used n the Control program. : :RED":I’!‘:;Tmterface System and clock memory 2
. » DIBIDOG System memory bits
1 ‘I‘n the tree you go to o
SyStem and clock » High speed counters (.. =En
memory”. » Pulse generstors (PTOI A S AT A S
B startp (A
2. Checkmark “Enable the Cycle First cycle [%M11.0 (Firstscan)

Diagnostics status changed | %M1.1 (DiagStatusUpdate) |
System and clock memory |

Always 1 (high) |%M1.2 (AlwaysTRUE)

Time of day Always 0 (low) |%N1.3 (AlwaysFALSE)
Protection

The program in the application example
uses MB1 (default setting)
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6.1 Creating the project configuration

G120C, you still need to
define the power module:

1. Inthe “Devices &
networks” editor, go to
the Properties of the
SINAMICS drive.

2. Select “Device view”

Select the drive

4. Insert the power unit from
the catalog.

w

Project Edit View Insert Online Options Tools »

F (Wl saveproject @ ¥ 13

ix Qe RIMGER

G120_at_S7-1200 » Drive_1 [G120C PN] 2

Totally Integrated Automation
POR

No. Action Remarks
Add and network the SINAMICS G120
9. Select the desired SINAMICS
drive: = optioas
1. Inthe “Devices & / v\cm.rh
networks” editor, go to - \ \
the “Network view”. e e e e
H [ motor stalers and soft starters
2. Then drag the required —— | -t o
SINAMICS G120 PN — » i siuanacs 120
. ~ lgg SINAMICS G120C
from the catalog into the e
graphic area. :E;i:"”“““?
4 G120C PN, IP2§, 3AC 380-480V, 0,55k, FA
In the catalog, the SINAMICS s
driVe can be fOUnd in s AL G120C N, IF20,BAC 380480V, 1,1kW, FA
AE G120C PN, IP20, BAC 380-480V, 1,1kW, UF
>Drives & starters 4E G120C PN, IP20, §AC 380480V, 1,5kW, FA
. &€ 3 3 ' 1,5kW,
>SINAMICS Drives e P
>SINAMICS G120(D,P) & crooc s 20 e sa, st e
>
Contr0| mOdU|es 4AE G120C PN, IP20, 3AC 380-480V, 4,0kW, FA l
or e
>Drives & starters
>SINAMICS Drives
>SINAMICS G120C
>PN
10. Graphically connect the .
. PLC_1 Drive_1
Ethernet connections of CPU 1212C
SIMATIC controller and
SINAMICS drive by dragging Nicht zugeordnet
the mouse.
[pNnE_ T |f—ro——
PLC_ 1 Drive_1
CPU1212C G120C PN
Configuring the SINAMICS G120
11. In case you are not using a ML e R EAORAL 21200

TAL

[ Topology view [ Network view [ [O¥ Devi:eviewl

H Ethemet addresses

Catalog information
- PENFINFT intariara X1

i e

T
A — =
lmh- Drive_1 ,,IJQ 100% [~] =1 15}
3
£l
8
E
3
&
w4
o
2
E
a
g
L
[<] 1] L
B
B
|l Properties  [*i}Info &) [[2) Diagnostics | £
General | |
- General
E.
5
]
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6.1 Creating the project configuration

No. Action Remarks

12. In the “Devices & networks” U8 Semens - G20 L5120
Project Edit View Insert Online Options Tools Totally Integrated Automation

editor, go to the Properties of et B X B E X D BB OEED" PORTAL
the S|NAM|CS dl’ive, G120_at_S7-1200 » Drive_1[G120C PN]

1. Select “Device view” B za e Ca— =
2. Select the drive ?

3. Click on “Properties”.
g
o
[<] il o [> &

[ Topology view [y Network view | [II¥ Device vie

3 o
|€} Properties J [*i}info )|/ Diagnostics | B
General L
13 Now go to ‘Q Properties H*_L'.Info y"ﬂ Diagnostics |
>General l T |
» (-
to change the drive name, werscepay || General E
Module parameter
When neceSSQFY- The PN ) Diagnostics addresses I Name: [G120_1 | J
device name is derived from it HWidentifier athor. | ]
as long as its automatic Comment: | Tl
generation is selected (see
next step).
14 NOW go to ‘Q Properties H‘_L'.Info y"ﬂ Diagnostics
>PROFINET interface [X1] J’ ‘ZE"P"T' -
>Ethernet addresses ~ PROFINETinterface [x1] HizmziadlileEses
to change the IP address of e ——— Interface networked with
the SINAMICS drive, if T e e subnet: [PHIE | -]
Actual value
necessary. Setpoint
3 A.dvancel.i optiens P protocol
Diagnostics addr...
Module parameter R
Diagnostics sddresses. I acdes 192 - 1?? - U__ = ‘I
-— Subnetmask: | 255 255 235 0
E Routeraddress: [0 .0 .0 .0
|
H PROFINET
[+ Generate PROFINET device name automatically
PROFINET device name |g120_1 ]
Converted name: |g120xb18e4c ]
Device number:
&, Properties *i}Info (i) % Diagnostics
15. In | 1 |
. G I
>Cyclic data exchange [ Goners -
>Actual values ~ PROFINETinterface [X1] > Acualvalue
General
you configure the cyclic data b orve Portner
I'eception . i Name [G120_1 | =+ [pc [+]
' 2= Role [Device ] [ controller |
1 Select the message b Advanced aptions address [ 192 168 0 2 | [ds2 tes 0 1 |
' . Diagnostics addres .. Telegram | SIEMENS telegram 352 Ed |
frame type (in the et - ] <
example: SIEMENS Hﬁ:::ﬁ:: e Swrtaddress [PZD 1 =] 2' [1256 1
telegram 352) L Length |6 words ] |6 words |
. il Extension |0 words ] [0 words |
2. Specify the I/O start v
address of the inputs. i A e oeer 7]
(in the example: 2567) a8 I

” Select the 1/0 addresses which otherwise are not used in the program. As a standard, STEP 7
enters the next so far unused addresses.
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6.1 Creating the project configuration

wizard.
To do so, select

>G120_1[G120...]
>Parameter.

...and click on the
commissioning wizard.

~ []6120_at 571200
B Add new device
iy Devices & networks
» [l PLC_1 [CPU 1212C AC/IDCIRY]

n S ————

No. Action Remarks
1 6 In |§, Properties H‘_i.'.lnfo y”ﬂ Diagnostics
. G |
>Cyclic data exchange [ Geners
>Setp0int Value - PROFlNETTteﬂac? x1] > Setpoint
Genera
you configure the cyclic data Eiheme sddresces orive Partner
e — e -
transfer. S o (EE I -]
Role |Device ] [controller |
1. The message frame type e [raina :S‘EMEE e ‘ e “ |'=
. . iggnostcs addres... elegram u telegram -
entered in step 15 is e e S
automatically adopted ognoehcs addeses Startaddress [re 1 BRI |
(no action). i Length |6 words ] |6 words |
. f Extension |0 words | [0 words |
2. Specify the I/O start 0
address of the outputs. M S g odicr ]
(in the example: 256") arm 08 I
17. In [G Properties  |%ijInfo_4) &) Diagnostics |
General
>Module parameter = oot T
. Catalog information [Ebleg
you configure the channel o Diagnostics
diagnostics as Active. General @
Ethernet addresses Activate channel diagnostics | h
= Cyclic data exchange
Actual value
setpoint
When using an S7-1200 CPU 2 dhvanced aptions
with FW 24.0, you can also
set it to “PROFIdrive standard
diagnostics*.® | 2
Parameterizing the SINAMICS G120
18. Perform the basic Project tree W 4
commissioning using the Jf"’;“; < Wizards | Functic

step-bystep basic commissioning of the drive on 2
SIMATIC motion control axis

" Select the 1/0 addresses which otherwise are not used in the program. As a standard, STEP 7
enters the next so far unused addresses.
® Alarms and warnings of the SINAMICS can in TIA Portal (from V13) also be automatically

entered into the diagnostics buffer of the S7-1200 CPU, if the S7-1200 CPU has at least FW

4.0.

ERROR or Maint LED of the CPU light up when SINAMICS indicates an alarm or warnings.

When using an S7-1200 CPU with FW < 4.0 and activated “PROFIdrive standard diagnostics”,
SINAMICS alarms and warnings are entered in the diagnostics buffer of the S7-1200 CPU and
the ERROR or Maint LED lights up; however, these entries are only displayed in the diagnostic
buffer as incomprehensible code number.
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6.1 Creating the project configuration

Open-loop/closed-loop control type:

Defaults of the setpoints/command sources:
Macro drive unit: [7] FBw/datSetChg

Drive setting:
IEC/NEMA mot stds: [0] IEC-Motor (50 Hz, Sl units)

Motor:
Motor type selection: [17] 1LA7 standard induction motor
Article No.: 1LA7083-4AA60-xxxx
Number of motors connected in parallel: 1
Rated motor voltage: 400 Vrms
Rated motor current: 1.88 Arms
Rated motor power factor: 0.75 kW
Rated motor power factor: 0.800 s
Rated motor power: 50.00 Hz
Rated motor speed: 1395.0 rom
Motor cooling type: [0] Non-ventilated

Important parameters:
Current limit: 2.82 Arms
Maximum speed: 0.000 rpom
Maximum speed: 1500.000 rom
Ramp-function generator ramp-up time: 10.000 s
Ramp-function generator ramp-down time: 10.000 s
OFF3 ramp-down time: 0.000 s

Drive functions:
Motor data identification and rotating measurement: [0] Inhibited
Automatic calculation, motor/control parameters: [1] Complete calculation

Power unit application: [0] Load duty cycle with high overload for vector drives

No. Action Remarks
- ) — —
19. The wizard is self- L
. ‘Summary
explanatory. A summary is
. Please check the entered data and complete the configuration
displayed before you
com p|ete the The following drive data has been entered:
parameterization with o050 =
“ H H ” H :
Finish”. This summary can e
R open-oopicloseddoop control operating mode: [0] Ulf control with linear characteris tic
be backed up using copy and
Defaults of the setpointsicommand sources:
paste Macro drive unit: [7] FBwidatSetChg
Drive setting:
. . . IEC/INEMA mot stds: [0] IEC-Mator (50 Hz, Sl units) E
The parameterization in the ot U o ) ot i 2 o vt sl s =
1 1 H Meator:
appl |Cat|0n exam ple IS Shown Motor type selection: [17] 1LA7 standard induction motor
beloW' Drderbnu,:'lLMDBBdMBl)—n;z_( L
. @ Summary Rated motor voltage: 400 Vrms ?
Rated motor current: 1.88 Arms
Rated motor power: 0.75 kW
Rated motor power factor: 0.800
Rated motor frequency: 50.00 Hz
Rated motor speed: 1395.0 rpm 7
Motor cooling type: [0] Non-ventilated
Impertant parameters:
Current limit: 2.82 Arms.
Minimum speed: 0.000 pm
Maximum speed: 1500.000 rpm ]
Data sets:

Open-loop/closed-loop control operating mode: [0] U/f control with linear characteristic
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6.1 Creating the project configuration

1. Activate connection
mode and from the drop-
down list, select “HMI
connection”.

2. Drag the mouse to create
a graphic connection
between the Ethernet
ports of the KTP600 and
the SIMATIC PLC.

No. Action Remarks
Add and network the KTP600
20 Se|ect the desired HMI G120_at_$7-1200 » Devices & networks 1
operator panel: & Topology view |g Network view yflY Device view Options
1 In the “Devices & £% Network| $§ Connections [HM_connection - =g
networks” editor, go to
the “Network view”. T s i Filer
2. Then use drag and drop et ITF500 Basic co... I:l i .:gmm. ®
to move the required — | | = smsmc Besic panel
KTP600 from the catalog - S
1 PNNE_1 » [ 4" Displa
to the graphic area. ~ 56" Display
[ KTP600 Bisic color DF
i | D rait
In the catalog, the KTP600 [+ [FTT T e s .
can be found in ... G0t 1 KTP600 Bssic mon P
Bl KTP600 Basic monao PN Portrait
>HMI . » rfj 10" Display
>SIMATIC Basic Panels PLC1 [] » [ 15" Display
>6" Dlsplay 3 [ﬂslM‘\T\CKeyF’ane\
21. Connect the HMI operator G120_at_S7-1200 » Devices & networks
panel to the SIMATIC ‘; Topology view @ Network view [y DP'1"r:e viev
COﬂtI’O”eI’ ™ Nﬂworll 1% connections |HMI_mnnEctinn ‘v|l=g 4

PLC 1 2
CPU1212C

HMI_1
KTP600 Basic co_.

22. Show the addresses.

The next available IP address
192.168.0.3 is automatically
assigned to the KTP600.

G120_at_57-1200 » Devices & networks

= Topology view || Network view [[I} Device view
ﬁ-f Network nu Connections| |HMI_connection n E :_".

[=]

PLC_1
CPU1212C

HMI_1

KTP600 Basic co... EI

PM/IE_1: 192.168.0.3

PM/IE_1: 192.168.0.1

G120_1
G120C PN

FLC 1

PMNIE_1- 192 168.0.2
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6.1 Creating the project configuration

1. Successively compile the
configurations of CPU
and HMI device for
control purposes. The
compilation results can
be seen in the inspection
window. The CPU is
compiled without errors.
For the operator panel
you only receive the error
message that no start
screen has been defined
yet, since no images
have probably been
configured yet.

2. Save the project.

No. Action Remarks
23. The device and network Tf Siemens - G120 _at 57-1200
conf|gurat|0n |S now Project Edit View 'p=rt Online Options Tools
completed. Gi (f B saveproiect pa) M B2 B X o2 2z

Project tree [

Devices

GO

~ _1G120_at_S7-1200
K Add new device
iy Devices & networks
[JITIPLC 1 [CPU 1212C AC/DC/RIy]

=
POHMLY 7 G120 at 571200

=
vl Gl20_ K Add new device

!]g T iy Devices & network
¥ Para

lﬁ Com
% onli

~ [l 120 1 121200 DRI

24, Now you create the STEP 7 program (programming the OBs, FCs, FBs, DBs) and also
configure the control panel (creating pictures, assigning HMI tags etc.). Then load the entire
software into SIMATIC controller, SIMATIC drive and panel, according to chapter 3.4.
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6 Configuration and Settings

6.2 Safe Torque Off (STO) with Safety Integrated

6.2 Safe Torque Off (STO) with Safety Integrated

This function is not implemented in the STEP 7 sample project. Furthermore, it is

not available for the SINAMICS G120P.

Preconditions

o Make sure that the digital inputs DI 4 and DI 5 (terminals 16 and 17) of the
G120 that form the fail-safe input F-DI are not assigned a “standard” function.
This is ensured in the sample project and in the factory settings.

Figure 6-1: Digital inputs

G120_at_§7-1200 » G120_1[G120CPN] » Parameter

Devices

Wizards I" Functional View || Parameter View

B
) —— prl
HOO 2| @ s [o [=] oos: [0 ] = z
= 2
a
~ Basic settings i
~ [] 6120 at 57-1200 ¥ Damnsets Lt lun parts
B Add new device s Ll—'
& Devices & netwarks Reference v || Cument 0 configuration- (7] Fewidatsetchg J E
» (@ pc_1[cruizizc 1O configur. S
]
» [ HMI_1 [KTP600 Ba_ = 3 o Digital input 0 Digital input 0 inverted @
~ 32 G120_1 [G120C PN] 5 N | P1055[1] Bl: Jog bit 0 M -] M
1. l oIt Digital input 1 Digital input 1 inverted
Elay outputs
# Parameter youtp s S 1 p1056[1] Bl: Jag bit 1 I |4@7v4| T
7 Analog in... w2 Digital input 2 Digital input 2 inverted
%) online & diagno... nsloglous o S 1 p2103[1] BI: 1. Acknowledgs —f—— T
= » Setpointcha... Digital input 3 Digital input 3 inverted
% Traces DI3
» [§# Comman data b Operating m... N — _—[p810BI: Command data set se || —Ft——.— 1 4
5 5 } Drive functions Digital input 4 Digital input 4 inverted
» [5]) Documentations_ DI4 =
b [ Languages & res... b Application 16 N -~ 1___nhoentry [—{@}——— noentry M
Digital t 5 inverted
» lig Online sccess » Communication s D ety - e -
» i Card Reader/USB m... } Interconnect... 7 ~ ~ . ~

e Fortest purposes, apply 24V to DI 4 and DI 5 or connect an emergency stop
control device. Do not forget to connect the reference potential of inputs DI 4
and DI 5 to ground. Figure 3-1 shows the wiring of the signals.

Activating safety functions

No. Action

Remarks

1. 1. Navigate to the

configuration editor.
2. Select the function view.
Go online.

4. Activate the safety
commissioning mode.

Devices

GioQ

w _]G120_at $7-1200
[ Add new device
o Devices & netwarks

w

~ I3 G120_1 [G120CPN]

¥ Parameter

9

» (@ PLc 1icPutzize .
» [j HMI_1 [KTP600 Ba._.

G120_at $7-1200 » G120_1[G120CPN] » Parameter

3 Wizards

Functional View [ gParameter View

: 4

Create and delete drive and cofnmand data sets.

Selection of unit system, technology units and motar
standard

Specification of the reference variables for parameters
that are displayeditansferred in percentage or
hexadecimal format

The safety commissioning mode is displayed as follows:
A The function view is not online.

A The function view is online, safety functions are not activated.

A Safety commissioning is active.

salieqr EH sysey kil
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6 Configuration and Settings

6.2 Safe Torque Off (STO) with Safety Integrated

No. Action Remarks
2. Enter the current password. PR X
Change the default password &L G1201[G120CPN]
“0” of a factory new
SINAMICS G120 Enter the current passoword:
NOte :.‘D Change password .‘:
When resetting the safety : Enterthe new password: I -
parameters to factory § Repestyourenty: L I:
Settlngs, the ass'gned NN EEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEEERE
password remains. — —
3. Select the safety functionality.
1. Make sure that the safety | Wizards " Functiqnal View Parameter View
commissioning is cos: [0 (active]|  DDs: [0 (active] =] | A
activated. ~ Basic st
K . L SANE Selection of the safety functionality
2. Navigate to the selection b Datasets
of the safety functionality. Units
« . Reference variables 5 nction: | | 3
3' Se|GCt th? BaSIC 1i0 configuration as r .
functions”. b Inputsioutputs lasic
4. Click on the “Control b Setpoint channel tPihe safety function 510
type/safety functions” A0 = ntnglmods 2
Y -
button Drive functions Controlt_',rp_ejl "
’ Shutdown functions sasy s
» Brake control 4
= Safetylntfegrated . . G
\_ selection of the safety functionality
» Functions
Teststop F-DIF-DOIPROFIsafe ‘
F-DIIF-DOIPROFIsafe
4. Select control type and safety
function. ‘ Wizards " Functional View Parameter View
1. Select the control type cos: [0(Acive]»]  DDs: [0(Actvelw] R
“via terminals” (default b Basic settings I Contral type / safety fanclions
Setting). } Inputsioutputs
2. Click on the “STO” safety > Setpoint channel
function (the only one e Control type:
i = Drive functions 1
avallable)' Shutdown functions @ via terminals
» Brake control .
~ SafetyIntegrated () via terminals and PROFIsafe
selection of the safety functionality
O FimmiEme Safety functions:
Control type | safety func
sT0
Teststop
F-DIIF-DOIPROFIssfe
Vdc controller
5. Output “STO active” HI©
On demand you can
interconnect the “STO active”
output. FDI |_ = STO active [ “STO active” output
. 21 s —a ]
However, this is not SToRA ]
necessary in this application.
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6 Configuration and Settings

6.2 Safe Torque Off (STO) with Safety Integrated

No. Action

Remarks

6. Test stop
On demand you can...

1. change the time for the
test stops.

2. interconnect the “Test of
the shutdown paths
required” output.

However, this is not
necessary in this application.

cps: [0 (Active]=|  DDS: [0 (Activ

¥ Basic settings
¥ Inputsioutputs
b Setpoint channel
» Operating mode
~ Drive functions
Shutdown functions
¥ Brake contral
¥ SafetyIntegrated
Selection of the safety functionality

ROFIsafe

vdc controller

Test stop
Forced checking procedure
of the shutdown paths
Test of the shutdown
1 paths required
STOon processor1 | r | T
selected bt b
] t 2
! h
Time remaining until
teststop of 7] 59
Days Hours Minutes

7. F-DI configuration

If necessary, you can change
the constants for discrepancy
time and input filter for the
fail-safe input.

However, this is not
necessary in this application.

cos: [0 (Active]~|  DDs: [0 (Activ

¥ Basic settings
¥ Inputsioutputs
¥ Setpoint channel
» Operating mode
= Drive functions
Shutdown functions
¥ Brake control
* SafetyIntegrated
Selection of the safety functionality

P Functions

g oD
F-DI/F-DOIPROFIsafe:

F-DI/F-DO/PROFIsafe

F-DI configuration:

F-DI discrepancy time F-Dl input filter
0000 s C ioom

8. Exit the safety commissioning
mode by pressing the A
button again.

A
%Exit safety commissioning mode
and accept settings
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6.2 Safe Torque Off (STO) with Safety Integrated

No. Action Remarks

9. Save the changed safety Activate settings
parameters in ROM . For the changes to the safety parameterizmtion to take effect,

theymust be saved in the drive (Copy RAM to ROM),
and the system restarted.
An acceptance testis also required.

Do you want to save the parameters to the ROM now?

[E Yes I\a—-;] No
10. Terminate the online
connection by pressing the
button.
&| cos: [oaftvelv] DDs: [0
- ¢ Go offline
b Data sets
1. “POWER ON” the SINAMICS G120.

(Keep voltage off until all LEDs are dark.)

SINAMICS G120 PN at S7-1200
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6 Configuration and Settings

6.3 Comments on programming the SIMATIC S7-1200

6.3

6.3.1

Comments on programming the SIMATIC S7-1200

This chapter discusses particular points of programming.

The instructions and their formal parameters discussed below are described in the
online help of the TIA Portal and can be easily found in the information system via
the search function. The discussion only includes those parameters of the
instruction for which the online help only provides insufficient information regarding
the SINAMICS G120.

Configuring the DPRD_DAT/DPWR_DAT instruction

Table 6-2: DPRD_DAT/DPWR_DAT — Parameterization of the instruction

Parameter

Explanation

LADDR

LADDR of type “HW_SUBMODULE” refers to an addressable component of
the 10 device, hence the SINAMICS G120 PN. When, according to step 16
of Table 6-1, selecting the “Telegram 352” frame in the Device view of the
SINAMICS drive, STEP 7 creates system constants which correspond to
logic 10 addresses.

In the picture below, the decisive system constant has the value 277 (115)
or the symbolic name “Transfer_area_1 [DI/DO]”Q. If
DPRD_DAT/DPWR_DAT are used for a PROFINET connection, the
respective system constant must be created for DPRD_DAT as well as for
DPWR_DAT at LADDR. When calling DPRD_DAT/DPWR_DAT you can
specify the LADDR parameter as decimal or hexadecimal value or adopt it
from the drop-down menu.

...at_§7-1200 » PLC_1 [CPU 1212C ACUDGRIy] » PLC tags
Devices |@ Tags ” & User constants i = System constants |
50 Q0 2 =]
PLC tags
~ _]G120_st_57-1200 Z Mame Data type Value & Comment
ﬁﬁdd new device [ e S5l A2 10A1 Hw_SubModule 264
ﬁE‘h Devices & networks 9 45l DI8_DO&_1[DIDO] Hw_SubModule 265
~ [ PLC_1 [CPU 1212C ACIDCRIY] 10 5= Pulse_1[PTO/PWM] Hw_Pwm 266
[|‘|' Device configuration 1 45l Pulse_2[PTO/RPANM] Hw_Pwrm 267
% Online & diagnostics 45l PROFINET_IO-System[IOSystem] Hw_loSystem 268
» ;} Program blocks - 45 PROFINET interface[lODevice| Hw_Device 271 E
¥ [ Technology objects 3 =
» ’-' External source files —— | 45] Transfer_area_1[DIDO] Hw_SubModule 275
* L@ PLCtags 13 el TROTTNET_TNeenace eTeee. 1
4al Port_2[PN] Hw_Interface 277
i Add new tag table &5l Port_1[PNI(1) Hw_Interface 278
DPRD_DAT
= EN
—— — | ADDR
DPWR_DAT
= EN
———)> — | ADDR
RECORD
(In the application, the system constant is transferred via the tags
RD_address and WR_address to the instructions DPRD_DAT and
DPWR_DAT. RD_address and WR_address are input parameters of the
calling block “Process_Data”, which in the Main [OB1] was supplied with
“Transfer_area_1[DI]".)
° The symbolic name of the system constant depends on the selected frame type and the
project language. Using the “Standard telegram 1” frame, for example, would give the system
constant the name “Setpoint_Actual_value_1[DI/DQ]". The value of the constant in the above
picture may deviate from that in the example project.
SINAMICS G120 PN at S7-1200
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6 Configuration and Settings

6.3 Comments on programming the SIMATIC S7-1200

Parameter

Explanation

RECORD

RECORD of type “VARIANT” is a pointer with specified length. It points to a
data area in the PLC in which the data read from the SINAMICS drive is
stored or from which the data to be written to the SINAMICS drive is fetched.
The data area must have the same length as the I/O area addressed by
LADDR.

DPWR_DAT  DPRD_DAT

o= EN RET WAL — #RETVAL_RD
#WR_address LADDR [RECDRD #InData]
[#DUtDﬂtﬂ RECDRD] ENOQ —

In the application example, RECORD is addressed symbolically®. For
“InData” a field in the temporary data area of “Process_Data” was used,
consisting only of six words (Array [1 .. 6] Of Word), according to the length
of the “Telegram 352" frame. Since “InData” is a temporary tag, an absolute
access is not possible.

% For symbolic addressing, the length to be specified in “RECORD” is specified implicitly by the
structure of the actual parameter.

SINAMICS G120 PN at S7-1200
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6 Configuration and Settings

6.3 Comments on programming the SIMATIC S7-1200

6.3.2 Configuration the RDREC/WRREC instruction
Table 6-3: RDREC/WRREC - Configuration of the instruction
Parameter Explanation
ID ID has the same function as the LADDR parameter for
DPRD_DAT/DPWR_DAT (see Table 6-2).
Even if you only wish to use the acyclic services in your communication
with the SINAMICS G120, a cyclic data exchange will be configured by
STEP 7. In this case, however, you can select the “Standard Telegram 1”
frame (default setting) with the smallest data length.
LfENWRRE When unfolding the block by clicking on the small triangle, additionally,
(for C) the input parameter “LEN” appears for specifying the maximal length of
the data set to be transferred.
0 D BUSY — -
“read_drive_ B —
pararmeters”. STATUS
record — RECORD B END —
Since in this example the data set length is contained in the “RECORD”
parameter, “LEN” needs not be configured. Keep the default value 0.
MLEN Maximum length of the data set information to be read in bytes.
(for RDREC) | Since in this example the data set length is contained in the “RECORD”
parameter as well, “MLEN” needs not be configured. Keep the default
value O.
INDEX Here, the data set to be transferred WRREC
must be specified. Enter the value Ulnt to [
47 as the actual parameter for #READ _WRITE — EIN
“data set 47”. FALSE mem RED
RECORD RECORD of type “VARIANT” is a #address — 1D
pointer with specified length. It 47 — |MDEX
points to data records “record” in _
the DBs from chapter 5.2.2. In the || "vwrite_drive_
application example, RECORD is pararmeters”.
addressed symbolically (see record — RECORD -
footnote 10 on page 60).
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7 Links & Literature

This list is not complete and only represents a selection of relevant information
Table 7-1: Literature

© Siemens AG 2014 All rights reserved

Topic

Title / link

"/

12/

13/

SIMATIC S7-1200
STEP 7 Basic

SIMATIC S7-1200 System Manual 03/2014
http://support.automation.siemens.com/WW/view/en/91696622

Updating the System Manual, Edition 03/2014
http://support.automation.siemens.com/WW/view/en/89851659

WinCC Basic V13.0 System Manual
http://support.automation.siemens.com/WW/view/en/89336297

WinCC Basic V13.0 System Manual
http://support.automation.siemens.com/WW/view/en/91379840

Programming guideline for S7-1200/1500
http://support.automation.siemens.com/WW/view/en/91018783

Automating with SIMATIC S7-1200
Author: Hans Berger

Publicis Corporate Publishing
ISBN: 978-3-89578-384-5

14/

SIMATIC
Basic Panels

Operating instructions
http://support.automation.siemens.com/WW/view/en/31032678

15/

SINAMICS
Startdrive

Commissioning tool for SINAMICS drives as option package

for SIMATIC STEP 7 V13
http://support.automation.siemens.com/WW/view/en/68034568

16/

SINAMICS
G110M Manuals

Operating instructions (V4.7):
http://support.automation.siemens.com/WW/view/en/102316337

List manual (V4.7) (parameters and error list):
http://support.automation.siemens.com/WW/view/en/99684082
Function manual Safety Integrated (V4.7):
http://support.automation.siemens.com/WW/view/en/94003326

Function manual Fieldbus systems (V4.7):
http://support.automation.siemens.com/WW/view/en/99685159

SINAMICS G120
with CU240B/E-2
Manuals

Operating instructions (V4.7):
http://support.automation.siemens.com/WW/view/en/94020562

List manual (V4.7) (parameters and error list):
http://support.automation.siemens.com/WW/view/en/99683523

Function manual Safety Integrated (V4.7):
http://support.automation.siemens.com/WW/view/en/94003326

Function manual Fieldbus systems (V4.7):
http://support.automation.siemens.com/WW/view/en/99685159

SINAMICS G120
with CU250S-2
Manuals

Operating instructions (V4.7):
http://support.automation.siemens.com/WW/view/en/94020554

List manual (V4.7) (parameters and error list):
http://support.automation.siemens.com/WW/view/en/99683523
Function manual Safety Integrated (V4.7):
http://support.automation.siemens.com/WW/view/en/94003326

Function manual Fieldbus systems (V4.7):
http://support.automation.siemens.com/WW/view/en/99685159

SINAMICS G120C
Manuals

Operating instructions (V4.7):
http://support.automation.siemens.com/WW/view/en/99710404

List manual (V4.7) (parameters and error list):
http://support.automation.siemens.com/WW/view/en/99683780

Function manual Safety Integrated (V4.7):
http://support.automation.siemens.com/WW/view/en/94003326

Function manual Fieldbus systems (V4.7):
http://support.automation.siemens.com/WW/view/en/99685159
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Topic

Title / link

SINAMICS G120D
with CU240D-2
Manuals

Operating instructions (V4.7):
http://support.automation.siemens.com/WW/view/en/99711357

List manual (V4.7) (parameters and error list):
http://support.automation.siemens.com/WW/view/en/99684 194

Function manual Safety Integrated (V4.7):
http://support.automation.siemens.com/WW/view/en/94003326

Function manual Fieldbus systems (V4.7):
http://support.automation.siemens.com/WW/view/en/99685159

SINAMICS G120D
with CU250D-2
Manuals

Operating instructions (V4.7):
http://support.automation.siemens.com/WW/view/en/99721485

List manual (V4.7) (parameters and error list):
http://support.automation.siemens.com/WW/view/en/99684 194

Function manual Safety Integrated (V4.7):
http://support.automation.siemens.com/WW/view/en/94003326

Function manual Fieldbus systems (V4.7):
http://support.automation.siemens.com/WW/view/en/99685159

SINAMICS G120P
Manuals

Operating instructions (V4.7):
http://support.automation.siemens.com/WW/view/en/94020570

List manual (V4.7) (parameters and error list):
http://support.automation.siemens.com/WW/view/en/99683691

Function manual Fieldbus systems (V4.7):
http://support.automation.siemens.com/WW/view/en/99685159

1l

This entry

http://support.automation.siemens.com/WW/view/en/70155469

18/

Siemens Industry
Online Support

http://support.automation.siemens.com

8 History

Table 8-1: History
Version Date Modifications
V1.0 07/2013 First version
V1.2 07/2014 e Updated for TIA Portal V13
e Step 17 in Table 6-1 added for selecting the diagnosis
e Revision of FB10 and FB20
V1.3 11/2014 e Updated for SINAMICS FW 4.7
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