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Legal information

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

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

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

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

1 Introduction

1.1 Overview

Objective of the application

This application example describes the integration of a SINAMICS G120 F
frequency inverter in SIMATIC PCS 7 with SIMATIC S7 F Systems. Special
attention is paid to the parameterization of the PROFINET and PROFIsafe settings.

Figure 1-1 Overview of components

SIMATIC PCS 7 CPU 410-5H

O
[a] (]

[ o

SINAMICS G120

Cooooonag
OD0o000a0
000000000

oHo
[ PROFINET Safety 0

Key contents

e Integration of the GSDML file (device master data) and the SINAMICS G120
(F variant) in PCS 7

e Hardware configuration

e Installation using the “SINAMICS MICROMASTER STARTER” editor

e Settings of the PROFINET and PROFIsafe parameters

e Parameterization of the “Safety Integrated Function” and acknowledgements
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1 Introduction

1.2 Components Used
The application example has been created with the following hardware and
software components:
Table 1-1 Software components
Components Note
SIMATIC PCS 7 V9.0 SP2 UCO01
SINAMICS MICROMASTER STARTER Parameterization of the Frequency Inverter
V5.1.1.2 Download:
https://support.industry.siemens.com/cs/ww/
en/view/26233208
SIMATIC S7 F Systems V6.2 Upd 1
GSDML file G120_GSDML_CU240E-2_PN_V4_ 7 9.zip
Download:
https://support.industry.siemens.com/cs/en/e
n/view/26641490
S7 F Systems Library V1.3 SP2
Table 1-2 Hardware components
Components Item number
SIMATIC PCS 7 CPU 410-5H E 6ES7410-5HM08-0ABO
SINAMICS G120 CU240E-2 PN-F, FW 6SL3244-0BB13-1FAQ0
V4.7
Delimitation
The manual covers the integration via PROFINET with PROFIsafe. If you use
PROFIBUS, refer to the document: “Integration of a SINAMICS G120 (F variant)
with PROFIBUS in SIMATIC PCS 77
The following points are not discussed in detail:
¢ Integration of the safety functions, which are performed directly via secure
inputs on the device
e Wiring and assembly of the individual components
e Fundamentals of the integration of frequency-controlled drives in PCS 7
Basic knowledge of PCS 7 engineering, PROFNET, PROFIsafe, and Safety is
assumed.
Note You can find the configuration of SINAMICS and MICROMASTER drives with

Drive ES in PCS 7 in the following application example:
https://support.industry.siemens.com/cs/ww/en/view/58007228

You can find configuration of frequency inverters with the APL channel block
“FbDrive” in SIMATIC PCS 7 in the following application example:
https://support.industry.siemens.com/cs/ww/en/view/64181993

Integration of a SINAMICS G120 (F variant) with PROFINET
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2 Configuration

2 Configuration

2.1 Requirements

A prepared PCS 7 project is required, where at least a CPU with F-parameters, a
PROFINET string, and all communication paths are configured.

The initial commissioning of the frequency inverter and its PROFINET
communication parameters must already have been performed.

2.2 GSD File Import

Open the hardware configuration and install the corresponding GSDML file in the
preferred language. Make sure you have the correct firmware version.

Procedure
1. Options > Install GSD file
2. Browse... > Select storage directory for the GSDML
3. Select desired GSDML > Install

Figure 2-1
Tnstall G Files (==
Install GSD Files [from the directary =l G
[DG5D4G120_GSDML_CUZ40E-2_PN_V4_7_3 (1] Brawse .

| File | Release Yersion | Languages
| zorkd a2 i~ (2120201 FNANA wenl M3 A4 4017 120000 Akd Wil C I~ =

4 1 k

Show Log Select Al Deselect &l |
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2 Configuration

2.3 Hardware Configuration

The PROFINET communication between the CPU and the SINAMICS G120
(F variant) consists of two components that must be configured in slots 1 and 2.

» PROFIsafe telegram for the safety functions (slot 1)
* Telegram for the control of the SINAMICS (slot 2)

Note As an alternative to the PROFIsafe Telegram 30, the PROFIsafe Telegram 900
is available. Depending on the safety functions used, the corresponding
PROFIsafe Telegram must be selected by the user.

You can find an overview of the PROFIsafe Telegrams and their structure in the
following manual:
https://support.industry.siemens.com/cs/en/en/view/109757227

2. Switch to the catalog’s default profile.
3. Insert the SINAMICS from the hardware catalog into the desired PROFINET 10

“PROFINET IO > Drives > GSD > SINAMICS G120 CU240x-2PN(-F) v4.7”

m

[

Plantbus: PROFIMNET 10 systera (100] /

Procedure
1. Open the HW configuration.
system.
Figure 2-2
M[D}UHZ&LU
1 PS 407 104 =
3 AS1
X1 d oF
IF1
IF2
M P0G =
XEPY A Pot T
XEP2A Poi 2
XE PIHONE
XEPYA Poit T
XEP2AR For 2
5
B
7 I
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-0 SIMAMICS
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I E SINAMICS G120 CU240E-2 PN(-F) V4.7 I
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empty submadulz

Free telegram, PED-12412

Free telegram, PZ0-6/6

Free telegram, FE0-8/8

PROFIzafe telegr 30

PROFIzafe telegr 300

SIEMEMS telegram 350, FZD-4/4
SIEMEMS telegram 352, PZD-B/E
SIEMENS telegram 353, PR +FZD-2/2
SIEMENS telegram 354, PKMw+FZD-6/6
Standard telegram 1, F2D-2/2

Standard telegram 20, FZD-2/6
Supplementary data, F£0-242
Supplementary data, FZ0-2/4
Supplementary data, FZD-2/6
Supplementary telegram 700, PZ0-0/3
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4. Then insert the Telegrams relevant for the communication:
- PROFIsafe Telegram 30 in Slot 1
- Standard Telegram 20 in Slot 2

Figure 2-3
Drive

=] B SINAMICS G120 CUI240E-2 PNIF) V4.7
ﬂ:l 1] SINAMICS-G120-CU240E-2PN [=]

empty submodule

Slat E Module Order number | Addr £} D C. | Acc ‘ [ Free telegram, FZD12/12

7 SINAMIES -G 1 P0-LUIPA0E-ZFN | 6513 244-00F v 150x TER Fa M Free telogram, PZD -6/
ATRR FRAT JEEH Fial i L= XE
IR e e |Aa | @ PROFIsafs telear 30 |
NISERR Pt = BT / T

i Deve TEZ — - [§ SIEMENS telsaram 350, FZ0-4/4

£? Akl Aevess Fibt JEZ| - (@ SIEMENS telegram 352, FZD-E/8

1.2 | PROFIsafe telegr 30 SIEMENS telegram 353, PKw+FZD-2/2
. Standard telegy 3 SIEMEMS telegram 354, PKWw4FZD-E/6

Standard telegram 20, PZD-2/6
SUPPASI 10 P Oais, el ar &
Supplementary data, FZD-2/4
Supplementary data, FZD-2/6
Supplementary telegram 700, FZ0-0/3

5. Assign the PROFINET device name, the PROFINET device number, and the
IP address of the frequency inverter.
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2 Configuration

2.3.1 PROFIsafe Telegram

The

PROFIsafe Telegram is used to implement PROFINET communication of the

SINAMICS G120 (F variant) safety functions.

The value “F_Dest_Add” is the PROFIsafe address of SINAMICS and is
specified by the HW configuration. It is used for unique identification of source
and target and must be entered later in SINAMICS in parameter p9810.

The “F_WD_Time” parameter is the PROFIsafe monitoring time. A valid current
safety message frame must come from the F CPU within this monitoring time
period. This ensures that failures and errors are detected and appropriate
reactions triggered.

Procedure

1. Double-click on the PROFIsafe Telegram to open its properties and select the
“‘PROFIsafe” tab.

2. Assign the PROFIsafe address and the PROFIsafe monitoring time and
confirm with “Ok”. (In this application example, the default value was used.)

Note The necessary monitoring times can be calculated with the table “s7ftime.xlsm”:
https://support.industry.siemens.com/cs/ww/en/view/22557362
Figure 2-4

Properties - PROFIzafe telegr 30 @

. General] fddiesses  PROFIsafe |

Parameter name Walue Hex Change value...
F_SIL SIL2

F_CRC_Length 3-Bute-CRC

F_Par_Wersion 1

C Criwme A A hl

F_Dest_sdd £5534 FFFE

F_wD_Time 250
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2 Configuration

2.3.2 Telegram for Control

This Telegram is used to communicate all non-safety-relevant process and control

values such as control signals, status commands, the frequency set point, and the

actual frequency value. Therefore, always select your Telegram in accordance with
the requirements.

Note You can find an overview of the available standard and SIEMENS Telegrams, as
well as their structure and content, in the CU240 E Operating Manual:

https://support.industry.siemens.com/cs/ww/en/view/109478828

Procedure
1. Set a process image for your Telegram for Control and then configure it in the
CPU.
Figure 2-5
Properties - Standard telegram 20, P~ @
General Addresses l
InpLts
Start: k! Frocess image: Hardwsare intermupt triggers:
End: 523 FIFE ﬂ OB (40 3:
Outputs
Start: 512 Process image:
End 515 FIP B =l

2. Load this configuration into the AS.
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2 Configuration

2.4

Procedure

Symbol Editor

Each drive with a configured PROFIsafe Telegram represents an F Device with
PROFIsafe communication to the F Host. A separate PROFIsafe Telegram is
selected for each drive. In this example, Telegram 30 is used.

This Telegram contains 6 bytes of input data and 6 bytes output data. The first two
bytes (PZD1) each contain the Safety user data. The remaining bytes are required
for safe PROFIsafe communication.

1. For the fail-safe inputs and outputs of the PROFIsafe Telegram, create the
symbols for “STO”, “SS1”, and “InternalEvent” in the symbol editor.

- The outputs actively control the safe states. Here, the value “zero” is the
safe state, i.e. when a fail-safe “high signal” is sent, permission is granted.

- The inputs transmit the current state of SINAMICS with regard to fail-safe

shutdown.
Figure 2-6
181 57 Program(1) (Symbols) -- DriveTest_Prj\SIMATIC 400(1)\CPU 410E [r= &S]
Status | Symbol Address Data type Comment L

10 RO_STO A 0.0 BOOL G120F Reguest STO
11 RO_S51 A0 BOOL G120F Request 551
12 RC_InternalEventack | A 07 BOOL G120F Reguest "Internal event” acknowledge
13 FB_STO E 0.0 BOOL G120F Feedback STO
14 FB_S51 E 01 BOOL G120F Feedback 551
15 FB_InternalEvent E 07 BOOL G120F Feedback "Internal event” pending v

2. Create appropriate symbols in the symbol editor for the input and output
addresses of the standard Telegram 20.

Integration of a SINAMICS G120 (F variant) with PROFINET
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2 Configuration

2.5 CFC Engineering

Procedure
¢ Now define your technological function in the CFC for Telegram 20.
Figure 2-7
[ ————1 e e
T, — I
= = &= - ——
o ‘
[
Note Information on how to integrate a frequency inverter with the standard Telegram
types 1 and 20 in PCS 7 with APL is described in the following application
example:

https://support.industry.siemens.com/cs/en/en/view/64181993

The configuration of SINAMICS and MICROMASTER drives with Drive ES in
PCS 7 is described in the following application example:

https://support.industry.siemens.com/cs/ww/en/view/58007228

Integration of a SINAMICS G120 (F variant) with PROFINET
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Configuration of the F-plan
1. Inserta new CFC plan in the desired hierarchy folder and open it.

2. Place the fail-safe channel drivers "F_CH_BI" for reading the feedback signals
and "F_CH_BOQ" for the output of the request signals. You can find this in the
library "S7 F Systems Lib V1_3".

Figure 2-8
£ 4l S7F Systems Lib V1.3 ~| M
B8 F-Control Blocks\Blocks P
E F-User Blocks\Blocks I T CE EO
-6 All blocks
30| F_loo2 R [FB45T: F_:1o02 evaluation of RE: I
-40] F_10024) [FE31 002 evaluation of RE
4] F2003_R [FB4SE: F_:Middle of three REAL v I
T F 2003 evaluation of RE
- 003 evaluation of BO! I
| 003 evaluation of BOL
] EAL-Absolute Value] I
-] ddition of two REAL]
e ND 4 Inputs] M
= Average of nine REAL]
F:BOOL to F_BOOL Cor I

sil-safe Channel Driver —

Fail-safe Channel Drive 2
= [F_CH_BI 0B3| B39
| [F_:Fail-
&0 F.CH_DIO [FB486: F_Fail-safe Channel Driv I
& F.CH_DO [FB378: F _Fail-safe Channel Driv g
47 F_CH_Il [FB454: F :Fail-safe Channel Driver I o
4 F_.CH_IO [FB455: F sFail-safe Channel Drive
& F.CH_RI [FB616: F_:Fail-safe Channel Driver I
4 F.CHG_BO [FB47%: F_:Change F-Parameter
4 F.CHG_R [FB478: F_:Change F-Parameter *I I
4] F.CMP_R [FB312: F_REAL Comparater for t
£ F.CTUD [FB341: I
47| F_DEADTM [FB32
43| FDIVR [FB324: F_ I
& FF_TRIG [FB34
43 F_FBO_BO [FC303: F_BOOL to BOOL Conve I
&5] F_FDI_FR [FB340: FF_DINT TO F_REAL Cor B
4] F_FILFR [FB460: FLF_INT to F_REAL Convert I F CH BI _— o
£ F_FLI [FC305: F_INT to INT Converter] [F_:Fail- 5

&] F_FR_FDI [FB330: F :F_REALTO F_DINT Cor
& F_FR_FI [FB461: FF_REAL to F_INT Convert
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2 Configuration

3. Connect the channel drivers to the respective input and output symbols:

- "F_CH_BI* with the feedback signals "FB_xxx“
- "F_CH_BO" with the outputs "RQ_xxx"

Figure 2-9

4. Connect the inputs and outputs with your fail-safe program.

3/1
PR35 OUT |[—
—{"FB_STO"
o—l{ &FE_InternalEvent BOOL E [J'r’
| EFE_ss1 BOOL
0| hEDIE-!!!-
|| &1IRQ InternalEventick BOOL
|| Hirosst BOOL A 01
IR0 STO BOOL A 00
B < >
Ddcyiscaa = 372 [
—{cazrpoR PLS5_OUT |—

5. Compile the S7 program and download it to the AS. Acknowledge the channel
drivers to obtain the current process values.
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3 Parameterization of the Frequency Inverter

3

3.1

Note

Note

Procedure

Note

Parameterization of the Frequency Inverter

The following section describes how to configure the SINAMICS G120
(F variant) if it has not yet been configured for PROFIsafe operation.

The following steps in the project are only necessary to configure the SINAMICS
using the “STARTER” editor.

Integration into the User Project

The following steps in the project are only necessary to configure the SINAMICS
using the “STARTER” editor. If you want to configure the frequency inverter via
another interface (e.g. USB adapter), this step can be omitted.

The following steps are only possible if the initial commissioning of the frequency
inverter has already been performed and the PROFINET parameters have been
set.

The PCS 7 driver generator does not work with the OM version, so it cannot be
used in the initial configuration.

1. Copy your created subproject with the “Save as” function. This project only
serves to configure the SINAMICS via “STARTER”. Save it in a temporary path
outside your multi-project and open it.

2. Open the hardware configuration of your AS and delete the inserted
SINAMICS, because the GSDML file does not allow dataset routes.

Inserting the SINAMICS G120 as the Object Manager (OM) version would cause
an address and name conflict, so you must delete the existing SINAMICS.

3. Insert the SINAMICS G120 (F variant) from the hardware catalog again. Do not
use the GSDML version. Use instead the OM version, which can be found
under the following path:

“‘PROFINET IO > Drives > SINAMICS > SINAMICS G120”

Integration of a SINAMICS G120 (F variant) with PROFINET
Entry ID: 35928862, V1.0, 03/2020 15
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4. When inserting the SINAMICS, assign the same PROFINET name, the same
IP address, and the firmware of the previously deleted device.

Figure 3-1
Properties - G120_CLIZ40E_2_PN_F (=]
Drive Uit / Bus Address |

Device Family: SINAMICS

Device: SINAMICS G120

Device characteristic: ClU240E-2 PM-F

Version: | 4719 ﬂ
473
473
47

Note You can find out which further requirements are necessary for dataset routing in

the following FAQ:
https://support.industry.siemens.com/cs/at/en/view/7808062

Integration of a SINAMICS G120 (F variant) with PROFINET
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3 Parameterization of the Frequency Inverter

3.2 Parameterization in SINAMICS STARTER

Procedure

1. To configure SINAMICS, open the “STARTER” configuration tool via the
SINAMICS context menu and select “Open object with STARTER”.

Figure 3-2

Plantbus: PROFIMNET 10 system [100)

Copy Ctrl+C

% Hl Paste Chrl +4

: Replace Object..
Edit PROFINET IO Systern IP Addresses..,
PROFIMET IO Domain Managerment...
PROFINET IO Topology...

PROFIMET IO hMulti-Contraller Devices...,
PROFIMET IO LLDP Mode...

Specify Module...

Delete Del
Mowe

Size

Minirnize

Maxirnize

GoTo 3

Ohiect Properties.., Alt+Return
I Open Object With STARTER Ctrl+8lt+0

—
Assign Asset [0, @
Product Support Information Ctrl+F2

FAQs Cri+F7
Find Manual Cirl+F8
SIMATIC PDR »
Start Dewvice Tool

2. Setyour PG/PC interface under “Options” with the selection “Set PG/PC
interface...”.

Figure 3-3
% STARTER - A51
Project  Edit  Target systern  “iew | Options | Window Help

D|Bﬂ'|n| H| @ c'i{:||3 @ ; Settings... Ctrl +2]t+E

I Set PGP interface.., |
Installation of libraries ar; @ nology packages..
E% A51 Compare...
M Insert single drive unit

& sinamics-gl20-cu2dle-2pn
D SINAMICS LIBRARIES
-] MOMITOR
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3 Parameterization of the Frequency Inverter

3. Select SINAMICS and choose “Connect to target system” from the menu bar.

Figure 3-4

I STARTER - A51

Project  Edit  Targetsystern  View Options  Window Help

D|=|H %l = &

[Bel@| o] || M) Xi| X | 2l

1 Configure
B Control_U
B Docurmen
-] SINAMICS LIE
-] MONITOR
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3 Parameterization of the Frequency Inverter

4. Before the connection is established, you are asked via which path the
connection is to be established.

- Set the check mark at the frequency inverter.

- Inthis application example, the connection is established via dataset
routing via the CPU. Select “S70nline” at the access point.

- Confirm with “Ok”

Figure 3-5
Target Device Selection @

Devices that go anline with "Connect to selected target devices"™

Target device E.ﬂ.ccess paint
W | zinamics-g1 20-cu240e-2pn (® S70MLINE (CIDEVICE
Selctal | Deselectal AISTONLINE | 21l Device

Devices not supported by STARTER:

=

0K Cancel Help

Note If you want to connect directly to the frequency inverter via USB adapter, select
“Device”.

Integration of a SINAMICS G120 (F variant) with PROFINET
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5. Load the current configuration by pressing the “Load HW configuration to PG”
button and close the dialog box afterwards.

Note When connecting to the device for the first time, the “STARTER” will detect a
difference in configuration between the inserted device and the one actually
present.

Figure 3-6

Onlinefoffline cornparison @

The anline corfiguration of sinanmics-g1 20-cu240e-2pn [SINARMICS CUZ40E-2 PN F %4.7 E) differs from the project

zaved offine.

Cnline
Compaound brake Activated
Dynamic brake Mot activated Activated
Wielc_min cortroller Mot activated Activated
Wdc_max controller Mot activated Activated
P type Mot configured Pri240-2 P20

If theze differences are naot adiusted, the online representation may be incomplete.

Adjust via: Load Hw configuration ta PG

y The loading of the hardware configuration can result in parameters being added or removed.
hanaing the PM type requires a reconfiguration of the motor.

zinamics-gl 20-cu2dle-2pn M
_4
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3 Parameterization of the Frequency Inverter

The SINAMICS STARTER is now connected to the frequency inverter. By
clicking “Configuration”, you can access the following view:

Figure 3-7

@ Project Edit Targetsystem View Options Window Help

|| =% £

=8 451

-

c
e
c
e
c
[
c

[

® ) Insert single drive unit
-l sinamics-g120-cu2dle-2pn

b=y Control_Unit
..... % Configuration
> Expert list
.....  Drive navigatar
8 Inputs/outputs
i3 Setpoint channel
-3 Open-loop/closed-loop control
- Functions
-3 Messages and monitoring
o4 Technology controller
23 Commissioning
- Communication
74 Disgnostics

-] Dacumentation
-] SINAMICS LIBRARIES

1 Y K .o e = 2 x| =

& | Bl#| =0

Drive data set DDS 0 [Active]

Command data set: CDS 0 [Active]

Wizard . ‘

Mame;

Control_Unit

Configuration scripts...

Configuration | Drive data sets | Command data sets'\ Units \ Reference variables - seltmg'\ 140 conhguratlon'\

Cantral type: [20] $peed control [encoderless)

Interfaces |

Control_Urit. Closed-oop control module
Type: G
Order no.: B!

Fimware wersion:

Contral_Unit.Pawer unit

120 CU240E-2 PN-F
5L3244-0BB13-1FAD
4708317

& 01 MONITOR Type: G120 PM240-2 IP20
Drcer no, ESL3210-1PE123ULT
Input wolage: 400 ms
Fower 075 ki

Control_UnitMotor
Motar type 1] Induction motar
Motor rated spesd 13500 1pm
Motor rated cuirent 0.42 Aims
Motar rated power DAzkw
Motar rated woltage: 400 ms
1291 C08:0 factiv v | [0 et -] [0 ective)
Froject f Control_Unit |
Device | Dperating state

sinamics-g1 20-cu240e-2pn. Control_Unit

Switching-on inhibited - rectify fault, acknowledge fault, STO

B8 2lems | B Target system output 5 Diagnostics overvien

Note

6. Configure your motor or the frequency inverter.

https://support.industry.siemens.com/cs/en/en/view/31657012

You can use the wizard to fundamentally configure the frequency inverter. You
can find more information in the G120 manual for the respective Control Unit:
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3 Parameterization of the Frequency Inverter

3.3

PROFINET Settings of the Frequency Inverter

So that the frequency inverter can process the PROFINET Telegrams, the
frequency inverter must be configured accordingly.

Procedure
1. Check the settings of your frequency inverter's PROFINET Telegram by
clicking:
“Communication > Fieldbus”
2. For transmission and reception, set the Telegram 30 for PROFIsafe and the
standard Telegram 20 so that they match the hardware configuration.
Figure 3-8
B Project Edit Targetsystem  View Options ‘vindow Help
|= Q%) S L] || X2 ]| [Pa ]| % ie|olnletal®s| 22 22| PB|ERSGE| Fo| @[s[d[=|o || | B F
E-@ st Select field bus protacol
iB Insert single drive unit ‘[7] FROFINET ﬂ
Ei‘@a sinarics-g120-cu24le-2pn
E-iefly Control Unic { Rsgeive diection ] Transmit diecton |
» Configuration
¥ Expertlist Telegram configuration: |F’F\DF\safe standard telegram 30, FZD11 j
-8 Drive navigator |[2D] Standard telegram 20, PZ0-2/6 j
-4 Inputsfoutputs ¥ Hide inactive interconnections
- Setpoint channel
- § Open-loop/closed-loop cantral ,@
- @ Functions &
- # Messages and monitoring E onon M S_STw1
- Technalagy cantroller H
- Commissioning %
E-# Communication %
- ¥ Commissioning interface —
3 Field bus m W00 bex|  sTwn B2
! E?ﬂi':f;i:;;; N o000 hex | WSOLL A |[pi07p] CF Manseiport Y|
-] SIMARICS LTBRARIES =
-] MONITOR T
g
o
Table 3-1
Parameter Value
P810 PROFIsafe address
P9761 (also r9760) Safety password (Standard 12345)
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3 Parameterization of the Frequency Inverter

3.4 PROFIsafe Settings

The following section describes how to activate the frequency inverter's PROFIsafe
functions.

Procedure

1. Switch the overview to Safety Integrated:
“Functions > Safety Integrated”

2. Click “Change settings”

Figure 3-9

Safety Integrated | Safety checksums |

Safety funchion selection
|No zafety function J

@ Restore
zafety factom

zettings

Chatge settings |

3. Select the “Extended Function via PROFIsafe”.

Figure 3-10

Safety Integrated | Safety checksumns |

Safety function selection

| Mo gafety function ﬂ

Mo zafety function

Basic functions via onbaard terminals

Basic functions via PROF]safe

Basic functions wia PROF|zafe and onboard terminal

—Iﬂ Extended functions via PROFlsafe | I

— — —
[ T T = I T T T I e e T e T e = I T T L= T = T T =TS |

4. Activate the safety functions

Integration of a SINAMICS G120 (F variant) with PROFINET
Entry ID: 35928862, V1.0, 03/2020 23



© Siemens AG 2020 Al rights reserved

3 Parameterization of the Frequency Inverter

5. Open the “Configuration” submenu.

Figure 3-11

Safety Integrated | Salety checksums |

Safety funchon zelection

| Extended functions via PROF|safe

|[‘I] S afety withaut encoder with braking ramp [SBR)

Safety inputs

5 afety funchiohs

Enable -

T —— |

Copy parameters

Configuration |
aotion monitoring @

Sate basic functions

Safe stop functions
[551. 5BR]

Safely limited speed
[5LS)

Safe speed monitaring

Safe Direction
500

Diagnostics of the zafety functions

D 570 active

() 551 active

O SLS active Active level: 1
Active 5L3 limit value: 0 rpm

O Welocity belowe S5M limit value

O SDI positive ackive

O SDI negative ackive

O Shutdawn paths require testing

0 Internal event

Activate settings

Acceptance mode

| Change pazzword |

6. Enter the value from “HW-Config > SIMANICS G120 > Telegram 30 >

Properties > F_Dest_Add_in SINAMICS STARTER > Function > Safety

Integrated” > Configuration > “PROFIsafe Address” and close the configuration
window again.

Integration of a SINAMICS G120 (F variant) with PROFINET
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3 Parameterization of the Frequency Inverter

Figure 3-12
Configuration @
\\\\\\\\\\\\\\\\\\\\\\\
\ PROFlsafe address \
\ I |fffeH I Mechanics configuration | Act, val. acquisition configuration| \
: Test stop S?L?]ccttiioor;sof extended Test stop timer Test stop required \
N[BT —mror = \
\ 5.00 h \
\ Remain. time kil ] 1] 0 \
\ Testt sto|t:: Dayz  Hours Minutes \
Close | Help |
Note If necessary, parameterize the “Test Stop” function in the Safety Integrated

configuration by connecting it to a terminal.

7. Transfer the set values with “Copy parameters”.

8. Click “Activate settings” to activate the settings and enter the password in the
subsequent prompt.

When you are asked whether the parameters are to be copied from RAM to
ROM, confirm with “Yes” so that the values are permanently stored in
SINAMICS.
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Figure 3-13

Safety Integrated | Safety checksums |
Safety function selection
|Extended functions via PROFlsafe j

| [1] S afety without encoder with braking ramp [SER] j

Diagnostics of the safety functions

Safety inputs | Configuration
@ 570 active

Mation moritaring O 551 ackive
Safe basic functions O SLS active Active level: 1
[5TO)
Active SLS limit value: 0 rpm
Safe stop functions , .
(557, SER) O Welocity below SSM limit value

Safety functions O 5D positive ackive

Safely limited speed
Enable h [SLS) O SDI negative active

O Shutdown paths require testing

Safe speed monitoring
0 Internal event

Safe Direction
[501)

@ Acceptance mode

Copy parameters |

Change pazsword |
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3 Parameterization of the Frequency Inverter

3.5 Settings of the Safety Integrated Functions

In the Safety Integrated function overview in STARTER, you can configure various
shutdown behaviors with the “Extended functions via PROFIsafe” option set.

Figure 3-14

Table 3-2

I otion monitoring

Safe basic functiohs

(STO)

Safe stop functions
[551. SER]

Safely limited speed

[5L5)

Safe zpeed monitoring

[S5M]

Safe Direction

500

Parameter

Abbreviation

Description

Safe Torque Off

STO

Safe disconnection of the electrical power supply to
the motor.

(Category 0 stop function according to EN 60204-1)

Safe Stop 1/ SS1/SBR Fast and safely monitored stopping of the drive via

Safe braking ramp a ramp function after an adjustable delay time or
when the switch-off speed is reached after STO.
(Category 1 stop function according to EN 60204-1)

Safety-limited SLS The drive speed is monitored to ensure safety.

speed Parameterizable switch-off reaction at
limit violation.

Reliable indication SSM Safe monitoring of the direction of movement

of undershooting (positive and negative direction). Parameterizable
switch-off reaction when moving in direction that is
not enabled

Safe Direction SDI Safe monitoring of the direction of movement

(positive and negative direction).

Parameterizable switch-off reaction when moving in
direction that is not enabled

Integration of a SINAMICS G120 (F variant) with PROFINET
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STO parameter
Figure 3-15 Safe Torque Off

Safe hasic functions @
‘\‘“‘\“‘\““\“‘\““\\

Safe torgue off [STO])

Pulse suppression active

Blacked | Pulses
5T0 selected O SID Rl )
st g Test stop required
T [
.10 —] O I [
T= a0 h Remain. tie til 0 7 53
Teststop: Days  Howrs Minutes

P T T T T T T T T T T T T T TS
F T T T T T T T T T T T T T TT Iy

\\\\\\\\\\\\\\\\\\\\\\\\\\

SS1/SBR parameter
Figure 3-16 Safe Stop 1/Safe braking ramp
Safe stop functions @
SN NN NN NN N N Z" "N " """ """ TCNTTYTLZTYTTTRTTWY
's51 SER |
) Dielay time Fiamp-down time (OFF3) 0.000 B
F'y S afe braking ramp [SBR) _—
f 1250.00 M Maimum speed 1000000 rpm

______________

B b Monitaring time
amp [
monitoring v=—{10.00 3z

Reference
velocity

L—{15000000 rpm

T T T T T T T T T TS

ST TYT T "N\ """ """ """ vNnRNwnwhwwswwN
Cloze | Help

r

— ’IIIIIIIIIIII
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SLS parameter
Figure 3-17 Safety-limited speed

Safely limited speed

7
2R 32 259999000V

\ 5L5 selestion
\ Set velooily
fimitation
\ 80,000 x —| -
\ Mpae i pm |z000.00 | 2000.00 |2000.00 200000 4? Active SLS fimit value
\ Velocity step selected O O O O Orpm
: Velocity step active O O O O
\ Stopreaction | [[sT0PA  ~||[IosTOPA <] |[msTOPA ] |[losTOPA ]

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

SSM parameter
Figure 3-18 Reliable display of undershooting

Safe speed monitaring

(7 |
\\\\\\\\\\\\\\\\\\\\\\\\\

S5M with hysteresis Filter tirne Hysteresis

Inhibit - | 0,00 ms [ 10,0000 rpr

i Active 55M checkback
V_ 1 i signal for pulse suppr,
L n Becomes inactive

‘elocity limit

\
\
N
| \
i 01— — | 20,00 rprn i :
\
\
\
N
|

Welocity below 33 limit
value

1

Y

0! n

FFFFFFrFryrrsyrs
[~
|

T TS s s NN """ """ w"NnwNewwnwnaww

Cloge | Help

SDI parameter
Figure 3-19 Safe Direction

Negative setpaint limitation

Stop reaction —— [1052(0], T Speed it AFG—| D :

[11STOFPE hd

-999.9999 pm

Safe Direction @
A A2 22O L VLV OV VLN NN\ N]
\ sDI Active SDI checkback \

ignal f | .
\ It o — Manitoring SnETIEN U Supe
Remainz active A
\ O For positive direction \
\ ) Delay time ) O For negative direction Positive setpoint limitation \
\ selection SDI -» 5D active T ||:|1 TG [0, CF Speed fmit HFG:ZI [ Y
100.00 ms Talerance \
\ 999.9939 pm
12.000 *
\ T 0 \

Close | Help |
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3.6 Acknowledge the PROFIsafe Errors in SINAMICS with
STARTER

The alarm history is displayed in the lower part of the Starter and is divided into
several sections.

Procedure
1. For this purpose, change to the alarm view in the STARTER, which is located
under “Diagnosis > Alarm History”.
2. Switch to the “Alarms” tab and acknowledge all alarms by clicking the
corresponding “Acknowledge All” button.
Figure 3-20
Comparert [a1 = [¥ Display information Acknonledge al Acknowledge Help for event
Level | Time [dd.mm.yp_hem:s.ms] [ Source [ VJ [ Message
i arming 31119 nadei7 oo0 G120 CLZA0E 2 DP F ( @ SOC1E - Power unit: Load supply switched outld]
gl Jwaming 22.11.19 0Z42.07.000 G120_CU240E_2_DF_F A 1692 51 P1[CU): Safety parameter setting changed, POWER ON required(3610)
::Warmng 22.11.19 03:42:07.000 G120 _CU240E_2 DP_F - 30693 : 51 P2: Safety parameter settings chanaged, POWER ON required(3810)
3.7 Accessing the Expert List

In “STARTER?”, it is possible to call up all parameters in table form online via the
Expert List and change them there. You can access this list via the context menu
“Control Unit > Expert List”.

Note You can find an overview of the parameters of the SINAMICS G120 CU240E-2
Expert List in the List Manual:

https://support.industry.siemens.com/cs/en/en/view/109751314

Figure 3-21
B Project Edit Targetsystern Wiew Options  Sindow  Help

SN e 5 e < s [ 1T+

=8 As1
----- B Insert single drive ul
o-<leffla G120_CUZ40E 2 [ =

2@ M Configuration

----- * Configur; -
----- * Expertlist

----- 2 Drive naw Cut
8= Inputsiol

- d Setpaint opy
B Open-log Paste
El- @ Function;

] } L Delete
L% Line o

L% Shutd  Rename
M Demln
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Figure 3-22

& | Enter search text - ﬂ” e | the}{aﬂecimm - EI ‘
Expert list |
Param... (Data Parameter text Online value Control_Unit Unit Modifiable to |Access level
| A an 2l a0 xllan ]
12 Drive operating display [45] Switching-on inhibited a
2[p3 Eccess level [3] Expert Operation 1
3 [pin Drive commissioning parameter fitar [10] Ready Readytorun |1
4|p14 Buffer memary mode [0] Save in & non-wolatie fa Operation 3
S pls Miacro drive unit 7. Fieldibus with deta set c. e ... |1
6|8 Control Unit firmware version 4708304 3
7|rz0 Speed setpoirt smodthed 0.0 om 2
gr21 COr Actual speed smoothed 0.0 rpm 2
g [r2z Speed actual value rpm smoothed 0.0 om 3
10r24 Ovtput frequency smocthed 00 Hz 3
11 [r25 COr Output voltage smocthed o0 Wrms 2
12 |r26 CO: DC link woltage smoothed oo A\ 2
13[r27 CO: Absolute actual current smodthed 0.00 Arms| 2
14 |r31 Actual torgque smoothed 0.00 Mm 2
15(|r32 CO: Active power actual value smoothed 0.00 K 2
16 |r35 COr Motar temperature 200 "C 2
17 |r38 CO: Powver unit overload 12t oo % 3
18 | @r39[0] COx Energy display, Energy balance (sum) 0.00 Kvh 2
19 |pan Reset energy consumption display 0 Operation 3
20r41 Energy consumption saved 10.70 Kvih 2
21 [@razn] COr Process energy display, Energy balance (sum) 0 Wi 2
22 |p43 Bl Enable energy usage display 0 Operation 2
23 |pds Digplay values smocthing time constant 4 Operation 3
24 |@ra6 COBO: Missing snable sig 40021COFH 1
25 |ra7 Widtor data identification and speed controller optimization [0] o measurement 1
ra0 COB: Command Data Set COS effective 0H 3
COBO: Drive Data Set DDS effective OH 2
CORBO: Status word 1 [EBCEH 2
COBO: Status word 2 2E0H 2
COBO; Cortral word 1 0H 2
COBO: Supplementary condrol word 2000H 3
COBO: Status word, closed-loop cortral 3H 3
33 |rB0 CO. Speed setpoint before the setpoirt fiter 0.00 om 3
34 |62 COr Speed setpoirt after the fiter 0.00 rpm 3
35 | @ rEa[0] CO: Speed actual value, Unsmodthed 0.00 om 3
36 |rfd COr Speed cortroller system devistion 0.00 rpm 3
37 |rBs Sip frequency 0.00 Hz 3
38 |66 CO: Output frequency 0.00 Hz 3
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4 Appendix

4
4.1

Industry On

Appendix

Service and support

line Support
Do you have any questions or need assistance?

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

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

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

Technical Support

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

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

www.siemens.com/industry/supportrequest

SITRAIN = Training for Industry

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

For more information on our offered trainings and courses, as well as their

locations and dates, refer to our web page:
Www.siemens.com/sitrain

Service offer

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

e Spare parts services

e Repair services

¢ On-site and maintenance services

e Retrofitting and modernization services
e Service programs and contracts

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

Industry Online Support app

You will receive optimum support wherever you are with the "Siemens Industry
Online Support" app. The app is available for iOS and Android:
support.industry.siemens.com/cs/ww/en/sc/2067
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4 Appendix

4.2 Links and literature
Table 4-1

No. Topic

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

\2\ Link to the entry page of this application example
https://support.industry.siemens.com/cs/ww/en/view/35928862

\3\ SINAMICS G: Speed control of a G120 with S7-300/400 (STEP 7 V5) via
PROFIBUS in STEP 7 with Safety Integrated (via PROFIsafe)
https://support.industry.siemens.com/cs/ww/en/view/24093625

\4\ SINAMICS G: Speed control of a G120 with S7-300/400 (STEP 7 V5) via
PROFIBUS with Safety Integrated (via terminal, sensorless)
https://support.industry.siemens.com/cs/ww/en/view/24230051

\5\ SINAMICS G: Speed control of a G120 with S7-300/400 (STEP 7 V5) via
PROFINET in STEP 7 with Safety Integrated (via PROFIsafe)
https://support.industry.siemens.com/cs/ww/en/view/29585944

\6\ SINAMICS G: Speed control of a G120D with S7-300/400 (STEP 7 V5) via
PROFIBUS with Safety Integrated (via PROFIsafe, sensorless)
https://support.industry.siemens.com/cs/ww/en/view/26494756

\7\ SINAMICS G: Speed control of a G120D with S7-300/400 (STEP 7 V5) via
PROFINET with Safety Integrated (via PROFIsafe, sensorless)
https://support.industry.siemens.com/cs/ww/en/view/28899367

\8\ SINAMICS G: Example for calculating the limit values for SS1 and SLS
https://support.industry.siemens.com/cs/ww/en/view/24488874

\9\ The configuration of frequency inverters with the APL channel block “FbDrive” in
SIMATIC PCS 7 is described in the following application example:
https://support.industry.siemens.com/cs/ww/en/view/64181993

4.3 Change documentation
Table 4-2
Version Date Modifications
V1.0 03/2020 First version
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