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Legal information

Use of application examples

Application examples illustrate the solution of automation tasks through an interaction of several components in the form of text,
graphics and/or software modules. The application examples are a free service by Siemens AG and/or a subsidiary of Siemens AG
("Siemens”). They are non-binding and make no claim to completeness or functionality regarding configuration and equipment. The
application examples merely offer help with typical tasks; they do not constitute customer-specific solutions. You yourself are responsible
for the proper and safe operation of the products in accordance with applicable regulations and must also check the function of the
respective application example and customize it for your system.

Siemens grants you the non-exclusive, non-sublicensable and non-transferable right to have the application examples used by technically
trained personnel. Any change to the application examples is your responsibility. Sharing the application examples with third parties or
copying the application examples or excerpts thereof is permitted only in combination with your own products. The application examples
are not required to undergo the customary tests and quality inspections of a chargeable product; they may have functional and
performance defects as well as errors. It is your responsibility to use them in such a manner that any malfunctions that may occur do not
result in property damage or injury to persons.

Disclaimer of liability

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

By using the application examples you acknowledge that Siemens cannot be held liable for any damage beyond the liability provisions
described.

Other information

Siemens reserves the right to make changes to the application examples at any time without notice. In case of discrepancies between the
suggestions in the application examples and other Siemens publications such as catalogs, the content of the other documentation shall
have precedence.

The Siemens terms of use (https://support.industry.siemens.com) shall also apply.

Security information
Siemens provides products and solutions with industrial security functions that support the secure operation of plants, systems,
machines and networks.

In order to protect plants, systems, machines and networks against cyber threats, it is necessary to implement — and continuously
maintain — a holistic, state-of-the-art industrial security concept. Siemens’ products and solutions constitute one element of such a
concept.

Customers are responsible for preventing unauthorized access to their plants, systems, machines and networks. Such systems, machines
and components should only be connected to an enterprise network or the internet if and to the extent such a connection is necessary
and only when appropriate security measures (e.g. firewalls and/or network segmentation) are in place.

For additional information on industrial security measures that may be implemented, please visit
https://www.siemens.com/industrialsecurity.

Siemens’ products and solutions undergo continuous development to make them more secure. Siemens strongly recommends that
product updates are applied as soon as they are available and that the latest product versions are used. Use of product versions that are
no longer supported, and failure to apply the latest updates may increase customer’s exposure to cyber threats.

To stay informed about product updates, subscribe to the Siemens Industrial Security RSS Feed under https://www.siemens.com/cert.

Article ID: 109932875 | V1.0 | 03/2024 © Siemens 2024 | 2


https://support.industry.siemens.com/
https://www.siemens.com/industrialsecurity
https://www.siemens.com/cert

Table of contents

Table of contents

1.1.
1.2.
1.3.

2.1,
2.2.
2.3.

2.3.1.
2.3.2.
2.3.3.

2.4,

2.4.1.
2.4.2.

4.1.
4.2.
4.3.

INErOAUCHION «ceeniiiiiiniiiiiitiiiiieieiiiteneiiirteneieteteaeetenatiettesssestenssseseessssseassssssessssssesssssssenssssssensssssennsses 4
OVEBIVIBW ..ttt ettt e ettt e e e ettt e e e ettt et e e e e e e aabb et e et e e e eaaabateeeeeeeeeasnbeareeeeeeaaannee 4
(a7 aTell o] ISl o] oY o 1T =] o] o H S USSR USRS 4
COMIPONENTS USEA c.eeiiiiiiiiiiiiiiiiiiiieeeee ettt ettt et e et ettt et ettt ettt e e et et et et et et et e et e e e e et ee e e e aeeeeeaeeeeaseeeesennsnnes 5
ENQGINEEIING ceuuiiuuiiiuiiiniiiiuiiiieiiteiitieiitteiittesrsesrreesssessrsssssssssssssssssssssssssssssssssssssssssssssssssssnsssssssssnssns 6
[ Yo L TR (U] I U U USSP U PP USRS 6
T 0P O OGY s 7
(@]l {Te [0 =} 4 o] o PP SUPPPPPPPRPIN 8
Configuration Of the SIMATIC H SYSTEIM ..eieiiiiiiiiiitee ettt ettt e e e ettt e e e e e e sttt eeeeeesannnbebeeeeeeesannanes 8
Configuration of the SINAMICS G220 ArVE......eiiiiiiiiiiiiiiiiiiiieeieeeeeee ettt eeeeeee et e eeeeeeeeeeeeeeeeeaeeeeeeeeeeeeeeeeeeaes 13
)Y ] o Te I 1 o] TP PPUPPPPPPPPPPPPRt 22
(O O =Y o To T 1=T=T ¢ o T [P UPPPPPPPPRN 23
(@]l T [0 =} 4 o] o PP UUPPPPPPPPPN 24
Process value sCaling @nd UNITS ...cooeeeii i 27
Downloading and operating the OS .......ccccceiiieiiiieiiiieiniieisienisiesisresssrssssrsssssssssssssssssssssssssssssssssssanss 28
APPENAIX ceviiinniireiiresiresireseresstsssstssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssassssns 30
Y=T oV ol T Lo T T o Yo T o AU PPPPPPPPPRTPPRt 30
LINKS @Nd TEEITUIE ...eeiiiiiiie et e e e e ettt e e e e e sttt et e e e s eesaannanneeas 31
Change dOCUMENTATION ...ceiiiiiiiiiiiiiiiiiiii ittt ettt ettt et ettt ee e et e ettt ettt et e e et et e ae e s e aasaeeseeesaasaseeaaseaes 31

Article ID: 109932875 | V1.0 | 03/2024 © Siemens 2024 | 3



Introduction

‘1. Introduction

1.1. Overview

The converter of the SINAMICS G220 family support PROFINET S2 system redundancy. Thanks to S2 system redundancy,
operation of the system is guaranteed even in the event of a defect or replacement of a controller, thus reducing
downtimes.

The prerequisite for S2 system redundancy is a so-called S7-410 fault-tolerant system, also referred to as an H system. An
S7-410 fault-tolerant system consists of 2 fault-tolerant controllers - the primary and backup CPU - that synchronize via
fiber optics. If one controller fails, the other automatically takes over.

1.2. Principle of operation

S2 system redundancy

S2 system redundancy refers to a method of improving the reliability and fault-tolerance of a system. In an S2 redundant
system, there are two identical components working in parallel. If one component fails, the other automatically assumes
its function to ensure uninterrupted operation.

This example describes S2 system redundancy, in which a SINAMICS G220 is operated as a PROFINET device on a fault-
tolerant system without the use of additional hardware.

Schematic diagram

Fault-tolerant system

— —
o o
o o 1] o
[ Fiber-optic I I
| [ PROFINET / IE
0
19
(o]
]

SINAMICS G220
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Introduction

Advantages

¢ No plant downtime in the event of a controller failure

e Hot-swappable components during operation

e Changes to the configuration during operation

e Automatic synchronization after replacement of components

Limitations of SINAMICS

e PROFINET-IRT is not supported

e No simultaneous operation of Shared Device and system redundancy

e Maximum of 2 cyclic PROFINET connections

e System redundancy only via the PROFINET X150 interface

e While switching from one controller to the other, the setpoints of the last connection remain frozen and valid.

Limitations on the engineering system

Startdrive does not yet support the direct configuration of the drive as a client on a redundant system. Therefore, the
SINAMICS G220 must be integrated into the redundant system via a GSDML file in the project.

Limitations of the S7-410 fault-tolerant system

Limitations of the S7-410 H-System can be found in the system manual "SIMATIC PCS 7 Process Control System CPU 410
Process Automation V8" (13\).

Required knowledge

Basic knowledge of PCS 7 and SINAMICS G220 is required.

1.3. Components used

The following hardware and software components were used to create this application example:

Component Quantity Item number Note

SIMATIC PCS 7 CPU 1 6ES7656-6C...-.... With Sync Modules

410 Redundant Bundle

SINAMICS G220 1 6SL4112-0DA11-0AAQ Firmware V6.2

SIMATIC PCS 7 V9.1 SP2 1 6ES7658-4XX68-0YT8 Engineering License required

Startdrive V19 1 65L3072-4KA02-0XG5 Engineering software for SINAMICS drives

You can obtain the listed components from the Siemens Industry Mall, for example.

This application example consists of the following components:

Component File name Note

Documentation 109932875 _S2_Systemredundancy This document
$7-410H_G220_DOC_V10_en.pdf

Example project 109932875 _S2 Systemredundancy Example project for PCS 7 V9.1 SP2
S7-410H_G220_PROJ_V10.zip

Article ID: 109932875 | V1.0 | 03/2024 © Siemens 2024 | 5
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Engineering

‘ 2. Engineering

2.1. Hardware setup

The following images show the hardware setup and the wiring of the application:

o3(]
N

o]

U0

S7-410H (1)

The S7-410H redundant system should be mounted either on one shared rail or on two separate mounting rails. You will
connect the two CPUs with fiber-optic cables to two synchronization modules in each CPU. Set up the PROFINET ring via
the CPUs' X8 P1 R and X8 P2 R PROFINET interface.

Power supply (2)

The load current power supply (PM) supplies the system power supply (PS) and core modules (CPU) with DC 24 V. For
peripheral power supplies, we recommend the devices of the SIMATIC series. These devices can be mounted on the
mounting rail.

Synchronization modules (S7-410H only) (3)

You will create two redundancy connections between the H CPUs with fiber-optic cables using a total of four
synchronization modules (two in each H CPU).

Fiber-optic cables (S7-410H only) (4)

You will connect the two synchronization modules for each CPU with a pair of fiber-optic cables.
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Engineering

2.2. Topology

In order to integrate the SINAMICS G220 into the system via PROFINET, the application example will use the following
topology:
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2.3. Configuration

Engineering

2.3.1. Configuration of the SIMATIC H system

Follow the steps below to configure the SIMATIC S7 H system in PCS 7:

1. Create a new PCS 7 project with the PCS 7 Wizard and select an AS410-2H or enter the part number of your fault-
tolerant S7-410H.

Which CPU are you using in your pruiet:l"@ 2041

CPU: AS410-2H ] - Bundles: W1.47

Bundle: MLFE Description )

BESYESE-EC°30-1BF*E-Stand:8 AS410-5-2H VE.2; AC104; URZ-H; without CP; 10 m Spnc Module
EESTESE-ECT30-1CF*E-Stand:8  AS410-5-2H VB2 XTR; AC104 R; URZ-H; withaut CF; 10 m Sync b
BESYERE-EC730-1GF" E-Stand:®  AS410-5-2H VE.2; DC104; URZ-H: without CP: 10 m Syne Module
BESYERE-EC°33-1BFYE-Stand:®  AS410-5-2H VE.2; AC104; URZ-H; CP443-1EX30; 10 m Sync Modu
BESYERE-EC°33-1CFYE-Stand:®  AS410-5-2H VE.2: AC104 R URZ-H; CP443-1EX30; 10 m Sync Mo
BESYERE-EC°33-1GF" E-Stand:8  AS410-5-2H VE.2: DCI04; UR2-H: CP443-1E%30; 10 m Sync Mody
BESYERE-EC°30-3BF¥E-Stand:8  AS410-5-2H VE.2; AC104; URZ: without CP: 10 m Sync Module
BESYERE-EC°30-3CF*E-Stand:® AS410-5-2H V.2 XTR: ACI0& R; URZ: without CP; 10 m Sync Mo

< >
Mumber of communication modules: i - CP 443-5v7.0
Presvies »»»
Back Mext | Cancel | Help |

2. After that, specify how many hierarchy levels you want your project to have. In addition, you can select here whether
an OS should be created.

7] Which other objects do you want to uze? 34]
Plant hierarchy AS objects
Mumber of levels: 2 - [ CFC chart
[~ SFC chart
05 objects
¥ PC57 05 {* Single station system
r " Multiple station spstemn
[ SIMATIC BATCH " Multiple station spstem redundant
-
Presiew >35>
Back | Mest | Cancel | Help |
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3. Then give the project a name (1) and exit the wizard (2).

Directary name:

£} where do you want to store the multiproject?

|SIN.€3«MIES_G22D_F'EIS?1

Storage location [path]:

414)

The following objects will be created:

Multipraject: SINAMICS_G220_PCS7_MP
SINAMICS_GZ20_PCS7_Pr

SINAMICS_G220_PCS7_LIB

Project:

taster data libran:

D:APCSY_Projects

Available directories and files;

Browsze

Back

=

Presiew >35>

| Cancel | Help |

Engineering

4. Assign the IP address for the first controller of the S7-410 H system by selecting the hardware configuration
(HW Config) and open the properties of the X8 PROFINET interface of the first SIMATIC S7 controller.

EE& H' Config - [R50 (Configuration) -- SINAMICS G220 PCSY_Prj]

E“] Station

Edit
Dz 5 &

Insert  PLC  Wiew Options

i alin

Window Help

Gal=NE- N V4

i o) UR2ALU-H

1 PS 405 104

CPU 4105H

H Sync module
H Sync module

m .

e Xardal

fi1) UR2aLU-H \J
1 PS 405 104 ~
3 CPU 410-5H
Eel of
IF1 H Sync module
IF2 H Sync module
X PIHOXE
X5PT R Poit 7
X5P2R Poit2
X8 PAO-XE
X201 8 Pt h

<

Find:

Profile:

[o]a ]

- & X

ol

=l

| Standard

-8 FOUNDATION FIELDBUS
722 PROFIBUS DP
-5 PROFIBUS-PA
-8 PROFINET IO

&

SIMATIC 300

SIMATIC 400

SIMATIC PC Based Control 3004400
SIMATIC PC Station

Press F1to get Help,

FOUNDATION FIELDEUIS

%

Chg
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Engineering

5. Use the "General > Interface” tab to open the properties of the PROFINET interface.
erties - PI-|
tedia redundancy I Time-of-Day Synchronization ] Optiong I
General ] Addrezzes I FROFIMET Security Events ] Spnchronization I
Short dezcription; Ph-10-=8

Device name;

[¥ Support device replacement without exchangeable medium

Interface

Type: Etherret
Device 1}

Address: 192.168.1.1

Metworked: neg

Properties. .. I
Comment:

Cancel Help

6. Enter the desired IP address here (1). In this example, we will use 192.168.1.1. Then create a new subnet (2) and give
it a descriptive name. Assign the subnet to the IP address.

Froperties - Ethernet interface PM-10-%8 (RO/53.8)

General  Parameters

IP address: 192.168.1.1 G ateway
Subret mask 255, 255, 255, % Do not use router
Honet mask: 3 ] ]
" Use rauter
Address: li
Subnet:

ew... | 2
Properties.\

Delete |
0K Cancel | Help |
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Engineering

7. Assign the IP address for the second controller of the S7-410 H system by opening the HW Config and opening the
properties of the X8 PROFINET interface of the second SIMATIC S7 controller.

-

H Sunc module
H Sync module

€

Wlf station Edit Insert PLC  View Options  Window  Help
hEsE B & ain alln |[ED B | 28 | w2
o) UR2ALU-H
1 PS 405 104 ~
3 CPU 410-5H
el oF
IF1 H Sync module
IF2 H Sunc madule
XE PO
XEPT A Port 1
XEP2A Port 2
)ff oy ﬁ’r_“f_'f?xg v ] Fieldbus: PROFINET 10 systern [100)
1) uRZALU-H
1 PS 405 104 ~
3 CPU 410-5H
el

Press F1to get Help.

===

ol

Find: o th)
Profile: | Standard j

-5 FOUNDATION FIELDBUS
282 PROFIBUS DP

22 PROFIBUS-PA&

B2 PROFINET 10

SIMATIC 300

SIMATIC 400

&, SIMATIC PC Station

SIMATIC PC Based Control 300/400

FOUMDATION FIELDEUS

i

Chg

8. Use the "General > Interface” tab to open the properties of the PROFINET interface. Then enter the desired IP address
(1). In this example, we'll use 192.168.1.2. Assign the previously created subnet to the IP address. Be sure to change
the device name (2).

Device name:

] Time-of-Day Synchronization ]

Media redundancy
General Addresses | PROFINET |
Shart description: PH-10-+8

Security Events ]

Options ]
Synchronization ]

I¥ Support device replacement without exchangeable medium

Interface

Type: Ethernet

Device 0

Address: 192.1681.2

Wetworked: yes Froperties... | :
Comment;

Cancel

Help

Article ID: 109932875 | V1.0 | 03/2024
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Engineering

9. Configure the MRP ring by selecting the "Manager (Auto)" role under "Media redundancy" in the properties of the X8

interfaces.

Properties - PM-

General | Addrezzes I FROFINET Secuity Events I Sunchronization

Media redundancy | Time-of-Day Synchronization I Options
— MRP Configuration

Instance Ij

Domain; :

Rale: I td anager [Auta) _,']

Ring port 1: I[PN-ID-XB]’\F'DH 1[ROAS3IFEBPTR) 5 M >

Ring port 2: I[F'N-ID-XB]\F'ort 2 [ROS3AE P2 R) )

[ Diagnostic intermupts

Cancel Help

Article ID: 109932875 | V1.0 | 03/2024
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Engineering

2.3.2. Configuration of the SINAMICS G220 drive

The SINAMICS G220 drive cannot be integrated directly into PCS 7. Instead, a GSDML file is used to integrate the drive to
the redundant system.

NOTE The GSDML file for the frequency converter can be found in the downloads for article: "SINAMICS G220
PROFINET GSDML":

https://support.industry.siemens.com/cs/ww/en/view/109901084

This example assumes basic configuration of the SINAMICS G220 drive is already complete. Only the steps which are
necessary beyond that in order to integrate the SINAMICS G220 into the redundant system will be explained.

Install the GSDML file

1. Download the GSDML file from the link above and extract the file.
2. Open SIMATIC Manager and the prepared multiproject.
3. Open the HW Config of the CPU.
4. In the HW Config, click on "Options > Install GSD File...".
B1 Hy Canfig - [ASH0 (Configuration) -- SINAMICS G220_PCS7_Prj] e |
Olj Station Edit Insert PLC  View Options | Window  Help - 5 %
0= 2~ B & @ Custormize,., Ctrl+AIL+E
AN Specify Module.. ~ o] x|
oy uF24LL-H Configure Network Find: ot dhj]
1 d Ps 405104 Symbal Table Ctrl+A&1t+T
l Ry St FProfile: |Standard j
¥ eport Systern Errar..,
g CRURHIOSH =¥ FOUNDATION FIELDELS
o Edit Catalog Profile -3¢ PROFIBUS DP
Update Catalo ®-8 PROFIBUSPA
IF1 H Syne module P 9 i y i
-4 GEEETE
H Syne module Install H¥Y Updates ... : SIMATIC 300
. SIMATIC 400
Install GSD File.., :
e ' 3 @ SIMATIC PC Based Contiol 300,400
T Find in Service & . -, SIMATIC PC Station
v it 1 )
Create GSD file far [-Device...
i1 UR24LU-H
1 PS 405 104 "
3 [ cPu 410-5H
X1 OF
IF1 H Sync module
IF2 H Sync madule
xE P05
XEP1 A Port 1
XEP2A Port 2
X8 PNAOKEH o
R e v _| Fieldbus: PROFIMNET 10 system [101]
PROFIMET 10 system £,
v <
£ >
|
Changing of settings; calling up netwark, symbal table, catalog profile; special functions Chg
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Engineering

5. Click on "Browse" (1) and select the extracted folder containing the GSDML files of the SINAMICS G220. After that,
select the desired file (2) and install the GSD file (3).

Install G3D Files

Install GED Files: from the directory j @
{/D:\622065D\G 22065 D \gsdlv2 42-siemens sinamics_q220-20230516 | |

Release

Instal J Show Log Select Al Deselect Al |
@_

Configure the G220 hardware

1. Drag the GSDML for the SINAMICS G220 with the corresponding firmware version from the "Standard" hardware
catalog under "PROFINET 10 > Drives > SINAMICS" and into the HW Config.

-

B8 Huv Canfig - [A5410 (Configuration) - SINAMICS_ G220 PCS7_Prj] (== =]
Wlf station Edit Insert PLC  Wiew Options  Window  Help
DS5E | & s sl | | %5 | 2
” x|
Mo UR2ALUH B [ mta
1 PS5 405 104 ~
Profile: | Standard j
3 CPU 410-5H

-5 FOUMDATION FIELDEUS

H Sync module
H Sync module

S bl by vl Fieldbus: PROFINET 10 systern (100] ' ] |\ S
B Gateway
1) UR2aLU-H <= e
") @ =-1 140
1 PS 405 104 ~ (0 Ident Sustems
{3 Metwork, Components
3 [ CPU 410-5H {1 Sensors
{1 Switching devices
el oe SIMATIC 300
IF1 H Sune madule SIMATIC 400
IF2 H Syne module - SIMATIC PC B azed Control 300/400
xE PNONE SIMATIC PC Station
XEPTAR Poif T
XaP2AR Poif 2
XE PNSONEH ) .
veo1g Bt 1 w _| Fieldbusz: PROFIMET 10 systern [101]
BEL A v e ~ Eg
¥ ||Siemens AG —
< > 10 device SINAMICS G220 PN VE.2

| with PROFINET-0D interface (RT.IRT

A PROFIMET 1O dewice can only be inserted in a PROFIMET 1O system, Chg
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Engineering

2. From the "DRIVE" list, drag and drop the telegram used into slot 1.3 of the "DRIVE" module. This application example
uses standard telegram 20.

-

o ||= | = |
8l
Find: ot )
Profile: | Standard j
ETIO A

ditional Figld Devices

25
SINAMICS

T SINAMICS G220 PN VB2
=-[§ DRIVE

<

|
] o
i

emply submodule

Free telegram, FZD-16/16

Free telegram, FZD-32/32

Free telegram, FZD-8/8
PROFlzafe telegr 30, BP
PROFlzafe telegr 30, <P
PROFlzafe telegr 902, BP
PROFlzafe telegr 902, XP
SIEMEMNS telegiam 102, PZD-E.
SIEMEMS telegram 103, FZD-7.
SIEMEMS telegiam 352, PZ0-6.
Standard telegram 1, FZD-2/2
Standard telegram 2, FZD-4/4

Standard telegram 20, FZ)
~ telegram 3, FZD-5/9

upplementary telegram 750, FZ »
>

Press F1to get Help,

Standard telegram 20: Closed-loop

speed conty
i}

AMUR, FZD length 2/6 words

@lf station Edit Insert PLC iew Options  Window  Help
DeEsB RS ain alln || B3 %8 | w2
IF1 H Sync module
IF2 H Sync module
X5 PNHOXE
XEFPTAR Foit ¥
XEP2R Poit 2
s (I v Fieldbus: PROFINET 10 spstern [100)
(1) UR2aL0-H
1 P 405 104, "
3 CPU 410-5H
X7 ap
IF1 H Sync module
IF2 H Sync module
X5 PNOXE
XEPTR Port ¥
XEAZA Port 2
xg PNHOXEH ) .
e o v _| Fieldbus: PROFIMET |0 systern (101]
£
:I:I (1] SINAMICS-G220-PN
Slat Module Order number | Address | O address | Diagno...
HIRFER Fat 5 FERR
7 DEIVE 152
iz Afiastatz sl P FERAE Fidt
12 //
13 :E Standard telegram 20, P~ W /|:3‘| 2.523 |512.515 Full
14 ) @ [

gsdml-v2 42-siemens-sinamics_g220- o,

1al, process industry,

Chg
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Engineering

3. Open the properties of the G220 and modify the device name (1). In this application example, it is "G220". Also assign
a suitable IP address (2); our example uses "192.168.1.3".

General ] Identification] Fledundanc_l,ll Shared] Access]

Short description: SINAMICS-GZ20-PH

redundancy 52

Order na./ firmware: B4 e SR 2
F amily: SIMAMICS

10 device SIMAMICS G220 PR WE.2 with PROFINET -0 interface [RT, IRT and
acpclic communication, clock synchronization, PROFIsafe, Shared Device, system

Device name:

1

Mode in FROFIMET 10 spstem

GED file: gzdml-v2, 42-zsiemens-sinamics_g220-20230516, xml

IP addrezs: 192.168.1.3

=
[ Configuration via PDM

Comment:

Device number: i ~] [FROFINET 101 spstem [100]

Ethemet... |
—

Cancel Help
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Engineering

4. Switch to the "Media redundancy"” tab of the G220 and assign the role "Client". Due to the configuration of the MRP

ring, the "watchdog time" must be adjusted.

General] Addressesl Synchronization] Applicati-:-n] 0 C_I,Jclel Shared Device | Media redundancy

MRP Configuration

[ =]

Damain: | mrpdomain-1

Role: |I:Iient N~
[(PNAD) Pt 1 rxw( M ‘)1]

|[F'N-ID]‘\F'-:-rt 2152 R)

LedLefLedled

[ Diagnostic interupts

The watchdaog time iz 20 Since MAP iz configured, the
l ki watchdog time should be larger than 200,

ak. Canhicel

Help

ATTENTION Improper configuration of an MRP ring can lead to the risk of accidents and damage to the

system!

This is due to the watchdog time and the fact that the motor continues to run until the watchdog time

is up.

If this is not acceptable, it is recommended to set up S2 redundancy without an MRP ring. This can

reduce the risk of accidents.

It is of paramount importance that all safety precautions are taken to ensure the safety of the people
involved. If you have any questions or concerns, please consult a professional or experts in the field.
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5. Open the "lO Cycle" tab and adjust the value to achieve a "Watchdog time" greater than 200.

erties - PI-
General] Addresses] Synchronizatinn] Application | 10 Cycle | Shared Device] Media redundancy]
Update time
hode: |.~’-‘-.ut0matic ﬂ
Factar Send clock [ms]

|pdate time [ms]:
W atchdog time

Mumber of accepted update cycles with mizzing [0 data: _'

|2.DDD J = |2 J % |1.000

M
‘wiatchdog time [ms]: 202.000 @

Cancel Help
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Automatic device name configuration

Engineering

1. Open the object properties of the CPU interface that the SINAMICS G220 drive system is connected to.

2. Tick the "Support device replacement without exchangeable medium" checkbox.

Media redundancy l

Time-of-0 ay Spnchronization

General PROFINET | Security Events

Addreszes ]

PN-0-<8

Shart descriptian:

l

Options
Synchranization

Device name:

¥ Support device replacement without exchangeable mediurm

)

Type: Ethermet

Device 1]

Address: 192.168.1.1

Metworked: Yes Froperties...
Comment:

l

Cancel | Help

3. Right-click on the interface to which the drive system is connected (1) to open the context menu and open the

"PROFINET IO Topology..." (2).

E@ HW Config - [A5410 (Configuration) -- SINAMICS G220 PCS7_Prj]
Wl station Edit Insert PLC  iew Cptions  Window  Help

DS & i & | 2| %8 | w2

H Sync module
H Sync module

Copy

Paste
Insert bulti-Controller Dewvice
Replace Object..
3 CPU
Add haster Systern
X1 or Disconnect Master Systern
IF1 H Syr taster System lsochronous Mode
IF2 H Syr
x5 PAIC Insert PROFIMET |0 Systern
XEPTA Port 1 Disconnect PROFINET |0 Systern
MEF2A FPortz .
. AE PROFIMET 10 Domain fManagement..,
XgPt A Pt 1 PROFIMET 12 Topology...

e PROFIMET 10 Multi-Contr ¢
— PROFIMET IO LLDP Made.)

:I:I 0] URZ2aLU-H PROFIMET 10 Isachronous rmode
Specify Module..,

Delete

GoTo
Filter &ssigned Modules

Manitor/Modify

Starts a suitable dewvice toc Start Device Taal

Ctrl+C
Ctrl+y

stern [100]

Hamll

stern [101]

H | address

O address

16376*

16375*

FERE

FEFET

FERT

FERTE

=R HCR =~
- 8 X
Bix|
Find: it i
Profile: | Standard j
ET IO ~
ditioral Field Devices
es
SINAMICS
E SINAMICS G220 PH VE.2
=-[§ DRIVE

@ empty submoduls

Free telegram, FZD-16/1E

Free telegram, FZD-32/32

Free telegram, FZD-8/8
PROFlsafe telegr 30, BF
PROFlzafe telegr 30, <P
PROFlzafe telegr 902, BF
PROFlzafe telegr 902, %P
SIEMENS telegram 102, FZD-6.
SIEMEMS telegram 103, FZD-7,
SIEMEMS telegram 352, FZD-6,
Standard telegram 1, FZ0-2/2
Standard telegram 2, FZ0-4/4
Standard telegram 20, PZD-2/6
Standard telegram 3, FZ0-5/9
Standard telegram 4, FZ0-6/14
Supplementary telegram 700, FZ
Supplementary telegram 750, Fz v

£ >

Standard telegram 20: Cloged-loop - 3

speed control, process industry, -
AMUR, PZD length 2/6 words

gsdml-v2. 42-siemens-sinamics_g220- .,

Chg

4. Switch to the "Graphic view" tab. Connect the individual component interfaces to each other according to the physical

connection of your system via drag and drop.
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“"g Topology Editor @

Table view Graphic view | Dffline/orline comparison

AS410 SINAMICS-G220-PN
PH-IG-XB(CPU | PNFIG-XE-H(C
m 410-5H) {PL 410-5H) % n
= s mw =
L[ | i

4]

Passive Components

Miniature View

[+ Compact Switch Modules
[+~ SCALAMCE X000

[+ SCALAMCE X100

[+~ SCALAMCE W

[+~ Medium Converter

[+~ PC Modules

[+]- Standard IE

[+~ SIMATIC Hhl

Mowve picture mode deactivated

Online | Object Properties... | Options.. | Print...
Cancel Help

5. Confirm your topology configuration with "OK".
6. Save and compile the HW Config and download it to the H system.
7. You can use the online mode in the HW Config to verify that the name has been transferred correctly.

NOTE To verify that the target topology and actual topology are identical, you must select the Ethernet
network adapter with access to the fieldbus. Select it in the PG/PC interface. You can then check the
target and actual topology in the Topology Editor using the "Online" button.

NOTE Topology configuration is only possible within a subproject, i.e. the stations with a common PROFINET
network must be located in the same subproject.
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Manual device name configuration

The device name can be manually transferred to the drive system. In order to have direct access to the drive, the ES and
the drive system must be on the same physical network. The following options are available:

e Use of a Service Bridge.
e Unplugging and re-inserting the PROFINET interface for direct access to the drive system.

In this application example, the ES is connected to the PROFINET interface of the CPU via the plant bus.

1. Plug the network cable of the ES/single station into the fieldbus.
2. In the menu of SIMATIC Manager, click on "Options > Set PG/PC Interface...".
3. Select the Ethernet network adapter that you have connected to the fieldbus.
4. Select the PROFINET system in the HW Config and then click on "PLC > Ethernet > Assign Device Name" in the menu.
@™ H Config - [43410 (Configuration) -- SINAMICS 6220 PCS7_Pri] =N A= <=
Bl Ststion Edit Insert PLC View Options ‘Window Help .8 x
N eB 9 Download... Ctrl+l
. Upload... Py o=
i) U 24LU-H Download Module Identification.., Find: | it
1 PS5 405 Upload Module |dentification to PG..
Profile: |Slandard j
3 CEULYI N e FOUNDATION FIELDBUS
X1 P Madule Information... Ctrl+D ﬁ ;Egg:gﬂg E:
B )
IF1 H Spnc 1 Operating Made.., Ctrl+l + Jﬁ'ﬁl PROFINET IO
';; ﬁjﬁ;ﬁ; Clear/Reset... SIMATIC 300
HEPTA Port 7 Set Tirne of Day. SIMATIC 400
o SIMATIC PC B ased Contral 3004400
ey Reiie Wonitar/Madify -8 SIMATIC PC Station
X8 FNHOX b
wa Ve aetem [100]
Update Firrnware,.,
M[‘I] UR2aLU-H Save Device Marme to Memary Card,.,
1 PS5 405 Ethernet > Edit Ethernet MNode
3 CPU 41 PROFIBUS y Werify Device Marme..
o iE Save Service Data., Assign Device Mame... i
IF1 H Sync Save Security Bvents.. .0
IF2 H Sync tiwuws
x5 FN-OHEH
X521 8 Ford 7
X5P2R Fori 2
iﬁ o zﬂf“‘% . Fieldbus: PROFINET 10 system (101]
., [FOUNDATION FIELDEUS )
< >
]
Ethernet subnet functions of PLC,

5. In the "Device name" drop-down menu, select the name of the G220 that you have assigned to the drive.

ign device name

Device name: |5220 j Device |SINAMIES

6. Then select the appropriate drive from the "Available devices" list.
7. Click "Assign name".

NOTE You can filter the list by device type. To do this, check the "Show only devices of the same type"
checkbox.

8. Click "Close" to close the window.

NOTE You can use the "Accessible nodes" menu in SIMATIC Manager to check whether the name has been
correctly transferred to the drive system.

9. Reconnect the ES to the plant bus of your PLC and change the PG/PC interface back if necessary. For example, to "PC
Internal (Local)".
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2.3.3. Symbol table

1. Open the symbol table.

Engineering

2. Inthe "Symbol" column, create the symbolic names for the input and output tags.
3. Assign the 2 "output words" and 6 "input words" tags to the symbolic names.

Standard telegram type 20 contains the following values:

Word Output word Input word
1 Control word Status word
2 Speed setpoint Speed actual value
3 Motor current
4 Torque
5 Power
6 Namur messages or freely configurable analog value
5] Symbol Editar - [S7 Program (Symbols) -- SINMICS_G220_PCS7_PrsaS4108CPU 410-5H] [E=R(ESR <)
& Syrmbol Table  Edit  Insert  Yiew Options  Window  Help - 8 X
Bl S % ) | &0l Symbols || w2
Status | Symbal Address Data type Comment A
1 GV 512_3220 QW 512 | WORD First @ Sddress G220
2 G 514 QW 514 | WORD
3 Wy 512_3220 w512 | WORD
4 W 514 W54 | WORD
5 W 516 W S16 | WORD
B W 515 W58 | WORD
7 I 520 w520 | WORD
] I 522 w522 | WORD
] | v

Press F1to get Help,

LA

4. Save the changes and close the symbol table.

5. Open & compile the HW Config.
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2.4,

Preface

CFC engineering

Engineering

This application example uses the "Drive" template from the Advanced Process Library (APL) to quickly and easily integrate
the drive into the program. The template already contains the blocks "FbDrive" and "MotSpdCL", as well as all necessary

connections. It thus offers a ready-to-use automation solution. The "Interlock

Permit" and "Protect” interlock blocks are

also inserted and connected. You can delete them as needed if you don't need these features. After inserting the template
from the library into the PLC program, you will need to connect the input "PZDIn1" at the "FbDrive" block with the first
input word "ZSW1" of the frequency converter and set a telegram type. The rest of the signal connections are done by the

compiler.

Fenplote Moe Dlmcniss DEfven ol Hed, cologsan N oz &0 e Bool 16 dos (HMucesiem, Moo peooibiG |
with other Drives if Zswl 14 is the direction, else it has to be connected otherwise. PR asE
MotspaCL o
motor =p
Fi_Fud 0~ Fkut. M5 _Relea—
lnana a7y 0 #eopiut GrpEre —
fomiead 1/4 0—|Revhut RegTosta[—
Pv Drive 1n1 0—{MoaLiop RayToRes (—
Fedrive o ——mz 0| AutoLs, Warnaot—
el /2 O~ MandoaLi Foa|———
PEDInL o Localla Rev
] 1 |Telegran 00511 P Rst
i Relea ipl Fok_Rev 0—{Fudlocal Localhet
1680—{1s Faul |anana = 0 stopLoca Authet[—
1640 Tancres Zawl_L Logical 5 o—{reviocal Manket [
et Specali En a{Locatser Ooshot|—
on D nz FokFud sp_one—@__]
[ aekn Specdln FokRey ap_ouez—
Local currentl ——— 0— Fokston SP_Exthc [—
TInvsp 2 0.0—58_Ext R
g Permic 60, 0— 57 _Hilin
16#C—{Dataxchy FoveriLi Tncioz = 10— FactiR
1640 M8 tchy Zowerl [Incerloc 0.0 0 _LoLin
m— |- 0.0s8 ot
0—{BypLi0l Bypolact— 0—5p_Liop
5 Req— o—{moz BypDaAct— 0| 88_Extla
15 pevi— 0—BypLi0z BypTuphc[— 0— 5F_Intii
an—{Logic BypTupPe— 100.0—{52_Opsea
O—RatBpLL 0— 5P_imit
The comnection PV _Drive. Fault —> DrivespeedContr.Trip iz 1—{Firsting Rk
only correct, if the output PV_Drive.Fault contains the P
motor protection signal. e
1~ Monitoz
Interlock 3.0 MonTi5ta
‘ in:lk;lz = 3.0~ MonTiDyn
[onTnputcurrent Entzaelon 17 3.0 HonTiDys
lav | 1no1 I o—|Rstii
Liniiing 3 0—{BvpLi0l BypOlact— i Trip
v 15 _Releal— o—moz Byp0zAct(— Fernit
Lo o 9 oue— oJopprio By Tuphe |— L
AV _Opsoa AV am—{Logic BypTupPr— Protect
0—RstBEpLL Useranal
i UAlunit
Userinaz
W2unit
0— FwachnsT
Protect 01— RevChnsT
Tnt1k02 ] 0.0— 8P_tutch
Taterloc 0 FanltExt
a0l csF
0—BypLiol Byp0lAct(— v
0n 0—moz Byp02Act(— 1{Enkequir
ozoa w5 0—BypLi02 BypTuphs|—
Logical 1/1 O0—RetBypLi EypTupPr|—
’—F: Inl O 1—{FirstInk
nz

NOTE This application example offers only a simple standardized solution to enable a quick start.

NOTE The parameterization of the drive system is not part of this application example.
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2.4.1. Configuration

1. Switch to SIMATIC Manager.
2. Inthe menu bar, select "File > Open... ".

Engineering

3. Go to the "Libraries" tab and select the "PCS 7 AP Library V91" library (1) and confirm the dialog with "OK" (2).

Uzer projects Sample proiects] Mulliproiects]

Mame | Storage path ~

& Redundant 10 CGP 4

& APG_VT1 C:\Pragram Files [#B64SIEMENSSS
@ CFC Library C:4Program Files [xB64SIEMENS'S
@ Industry Lib PCS 7431 C:4Program Files [xB864SIEMENS'S
& LogicM atrix

C:\Program Files [#86\SIEMENSAS
= PCS 7 AP Libran ogram SIEMENS
@ PCS ¥ BasisLibram VS'L: “Program Files [#86)4\SIEMERNSYS

C:WProgram Files (xB6ASIEMENSAS

Sample projects:

Multiprojects:
2
Ok

Cancel |

£ >
Selected
Uzer projects:
Libraries: 1

Browse...
Help

4. Inthe PCS 7 Advanced Process Library V91, select the "Templates” folder. Highlight the "Drive" template, open its
context menu and select "Copy".

&2 PCSTAP Library W31 (Component View) -- C:\Pragram Files (B8 ASTEPPETIIbAPCE_7_AP_Librany WO

[= | & s

E-&% PCS 7 &P Library ¥91
-z Blocks+Templates
| /g3 Blocks

-G8 Templates

K.alFilt blacks

MPC10x10 blocks

Analogh anitaring
Analoghdonitoring_Fb
CascadeContral
CascadeContral_Lean
CascadeR
CaszadestepControl
Digitaldt amitaring
Digitalkd onitoring
Digitalt onitoring_Fb
Dose_Lean

Doge Lean_Fb

Cut

Delete

Rename

Open Object

Object Properties..,

DvermideControl
OwerideR
PIDConl_ConPertdon
PIDConR_ConPertdon
PIDConR_MY_Ramp
PIDCantrol_Lean
PIDControl_Lean_Fb
[ ProcSimC

[} ProcSims

RiatioCaomtrol
RatioContral_Lean

Folm oo

C
opy 2
Paste

Special Object Properties

Ctrl+Alt+0

Chrl+C

Alt+Return

5. Go to your master data library, then to "Process Tag Types" and paste the copied template by right-clicking "Paste”. The
copied template is now available in your project.
6. Copy the template from your master data library into your plant hierarchy and assign a plant designation for the chart.
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Configure the MotSpdCL block

1. Open the CFC.

2. Open the object properties of the "MotSpdCL" block.

3. Give your drive a meaningful name and a suitable description.

4. Change to the "l/Os" tab.

5. In the "Identifier" column, assign texts according to the table below so that they appear properly in the faceplate in the
0sS.

Input name Identifier

UserAnal.Value Torque

UserAna2.Value Power

AV_Out.Value Current

6. (Optional) Also, set the "IdleTime" to O if you don't need it for your application.
(Optional) If necessary, delete the "Interlock”, "Permit" and "Protect” blocks that are not required in the example.

ATTENTION Improper project engineering and incorrect operation can lead to the risk of accidents and
damage to the system!

In order to ensure proper and safe operation of your system, it is necessary to integrate various
protection mechanisms into the program depending on the drive, system design and area of
application; you must also parameterize the MotSpdCL block and the drive appropriately.

The necessary program structure and the necessary parameterization of the blocks in your project may
therefore differ from the application example.

Failure to do so could result in the risk of accidents and damage to the plant.

For more information about the MotSpdCL block and its settings and feature bits, see the PCS 7
Advanced Process Library Manual.
https://support.industry.siemens.com/cs/ww/en/view/109812806
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Interconnect FbDrive

Engineering

1. In the CFC chart, select the input "PZDIn1" of the "FbDrive" block. Right-click on the context menu and select

"Interconnection to Address...".

2. Select the first input word of the G220, in this case "IW 512_G220".

All other input and output words are automatically connected by the driver generator during compilation.

P¥_Drive
FhDriwve OE3E
Channel 12
1 |{w 512 _szz20
x| Hy1v s12_gzzo WORD B 512
15s0—|] E1IW 514 "D v 514
Lez0—|{ E@TU 516 2D I 516
[ o 817 s1s WORD B 518
&) 1v sz0 WORD bl 520
o 81w szz WORD Iy 522
o Blor s12_czzo WORD Qu 512
——— B o 514 WORD QU 514
1e#0—|
le#C—|
1e#0—|
_Drive.F|
the outp
signal.
£ >

3. Atthe "telegram” block parameter, set telegram 20 by setting the value to "20".

NOTE For more information about FbDrive, see the PCS 7 Advanced Process Library manual.

https://support.industry.siemens.com/cs/ww/en/view/109812806
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2.4.2. Process value scaling and units

The setpoint speed "STW2" and the actual speed "ZSW2" are transmitted as integers in the range from 0 to 16384. In
PCS 7, the raw value is scaled to a process value at the "FbDrive" driver block.

There are a few places in the CFC in PCS 7 where you can scale the process value. Some of these include:

Block Connector Description

FbDrive PZDIn2Unit Unit of the actual value
PZDIn2Scale.High Upper limit of the actual value
PZDIn2 Scale.Low Lower limit of the actual value
SPLiScale.High Maximum setpoint
SPLiScale.Low Minimum setpoint

MotSpdCl SP_HiLim Upper setpoint limit
SP_LoLim Lower setpoint limit
SP_OpScale.High Upper limit for bar chart display
SP_OpScale.Low Lower limit for bar chart display
SP_Unit Unit for the label on the faceplate

The values PZDIn2, PZDIn2Scale and PZDIn2Unit are transmitted to the MotSpdCL block via the connectors "SpeedLink”,
"Speedscale" and "SpeedUnit".

NOTE Adjust the scaling to suit your application. For pump and fan applications with the G220, values in
percent or in revolutions per minute are recommended.

Code Unit Description
1077 Hz Hertz
1082 s Revolutions per second
1083 1/min Revolutions per minute
1342 % Percent
NOTE Units of measurement in PCS 7 are coded according to the IEC 611582 standard. A complete list of all

units of measurement can be found in the APL manual:
https://support.industry.siemens.com/cs/ww/en/view/109812806/156301357579

Compiling and downloading to the PLC

In the CFC chart, select "Compile".

Select "Entire program" and check the box "Generate module drivers".
Download the PLC.

Close the CFC.

A WN -
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Downloading and operating the OS

3. Downloading and
operating the OS

1. Compile the OS.

When compiling the OS, the motor symbol and the corresponding faceplates are automatically generated.
Open the WinCC application.

Configure the computer name with "Computer"”.

Use the "OS-Project Editor" to configure your OS layout.

Download the OS.

kR wN

Monitoring and control
The SINAMICS G220 is monitored and controlled via the MotSpdCL faceplate.

In addition to the motor status, the faceplate displays other measured values:

e Readback
e Torque
e Power

e Motor current

otor speed control - Large 24|

(o) Wi | |

Manual

Internal
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Downloading and operating the OS

10.00
v 5,00
NOTE Error messages are forwarded from the channel block "FbDrive" to the motor block "MotSpdCL". The

error messages are displayed in the faceplate of the motor and in the motor symbol.

Start the drive

1. Start the OS runtime.
2. Switch to the screen containing the block icon.
3. Seta setpoint and start the motor with the Forward command.
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Appendix

4. Appendix

4.1. Service and support

SiePortal

The integrated platform for product selection, purchasing and support - and connection of Industry Mall and Online
support. The SiePortal home page replaces the previous home pages of the Industry Mall and the Online Support Portal
(SI0S) and combines them.

e Products & Services
In Products & Services, you can find all our offerings as previously available in Mall Catalog.

e Support
In Support, you can find all information helpful for resolving technical issues with our products.

e mySieportal
mySiePortal collects all your personal data and processes, from your account to current orders, service requests and
more. You can only see the full range of functions here after you have logged in.

You can access SiePortal via this address:

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:

SITRAIN - Digital Industry Academy

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:

Industry Online Support app

You will receive optimum support wherever you are with the "Industry Online Support" app. The app is available for i0OS
and Android:

D Available an the N ANDROID APF ON
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4.2. Links and literature

Appendix

No. Topic

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

\2\ Link to the article page of the application example
https://support.industry.siemens.com/cs/ww/en/view/109932875

\3\ Manual: SIMATIC PCS 7 Process Control System CPU 410 Process Automation V8
https://support.industry.siemens.com/cs/ww/en/view/109826184

\4\ Download: SINAMICS G220 PROFINET GSDML

https://support.industry.siemens.com/cs/ww/en/view/109901084

4.3. Change documentation

Version Date Change

V1.0

03/2023 First edition
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