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Warranty and liability

Warranty and liability

Note

Security
informa-
tion

The Application Examples are not binding and do not claim to be complete
regarding the circuits shown, equipping and any eventuality. 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 to use safe practices in application, installation,
operation and maintenance. 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 without prior notice.

If there are any deviations between the recommendations provided in these
Application Examples 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 shall be excluded. Such an exclusion shall
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 damages for a breach of a substantial
contractual obligation are, 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 of the burden of
proof to your detriment.

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

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 only
form one element of such a concept.

Customer is responsible to prevent unauthorized access to its plants, systems,
machines and networks. Systems, machines and components should only be
connected to the enterprise network or the internet if and to the extent necessary
and with appropriate security measures (e.g. use of firewalls and network
segmentation) in place.

Additionally, Siemens’ guidance on appropriate security measures should be
taken into account. For more information about industrial security, please visit
http://www.siemens.com/industrialsecurity.

Siemens’ products and solutions undergo continuous development to make them
more secure. Siemens strongly recommends to apply product updates as soon
as available and to always use the latest product versions. Use of product
versions that are no longer supported, and failure to apply 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 http://www.siemens.com/industrialsecurity.
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1 Task

2.1 Solution overview

1 Task

Introduction

Thanks to SINAMICS S120, G130, G150 and S150 PROFINET Control Unit, the
assembly of system-redundant systems (S2-system redundancy) is possible.

Precondition for system-redundant systems is a so-called H-system. The H-system
consists of 2 fault-tolerant controls — master and reserve CPU — which are
constantly synchronized via fiber-optic cables. If one controller fails, the other
automatically takes on the job. This reduces system downtimes.

Overview of the automation task

The figure below provides an overview of the automation task.
Figure 1-1 Task overview
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2 Solution

2.1 Solution overview

2 Solution
2.1 Solution overview
Schema

The following figure displays the most important components of the solution:

Figure 2-1 Solution overview
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2 Solution

2.1 Solution overview

Benefits

Restrictions

No system downtime in the case of a controller failure
Component replacement possible during ongoing operation
Configuration changes possible during ongoing operation
Automatic synchronization after replacing components

PROFINET-IRT is not supported
No simultaneous operation of Shared Device and Shared I-Device
Maximum 2 cyclical PROFINET connections

System redundancy only via the onboard interface of SINAMICS S120
PROFINET Control Unit

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

Knowledge required
Basic knowledge of SINAMICS drives and H-Systems is assumed.

PROFINET-system redundancy
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2.2 Hardware and Software Components
2.2 Hardware and Software Components

2.2.1 Validity

This application example is valid for
e STEP 7 (where necessary a hardware update)
¢ SINAMICS S120 as of FW >=V4.8

222 Used components
The application was generated with the following components:

Hardware components

Table 2-1 Hardware components

Component No. Article number Note
CPU 412-5H PN/DP 2 6ES7412-5HK06-0AB0O Rack: UR2-H
SINAMICS S120 1 6SL3040-1LA01-0AA0 Firmware V4.8
CU310-2 PN/DP
Training case 1 62B2480-0AD00 Servo motor with

Drive-Clig is used

Standard software components

Table 2-2 Software components

Component No. Article number Note
STEP 7 1 - -
STARTER 1 - -

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

Component Note
109744811 Systemredundancy_v10.zip <This zip file includes the STEP 7
project.>
109744811 Systemredundancy_v10_en.pdf This document.

PROFINET-system redundancy
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3 Basics

3.1 System and media redundancy

3 Basics

3.1 System and media redundancy

System redundancy

With system redundancy a PROFINET device is initiating more than one
communication relation to a redundant controller. Thereby it is distinguished
between different forms of system redundancy.

In this example only S2-system redundancy is used which describes a compact
PROFINET device that can be operated with a highly available system without any
additional hardware.

Figure 3-1 S2-system redundancy
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3 Basics

3.1 System and media redundancy

Requirement for realizing the system redundancy is the application of an H system.

The H system consists of two fault-tolerant controllers (master and reserve CPU). If
one H-CPU fails, the other automatically takes over.

System redundancy is a connection of 10 devices via PROFINET (PN devices), for
which there is a communication connection between each PN device and each of
both H-CPUs (see picture below).

Figure 3-2 System redundancy

H-system

PN-devices

The 10 devices need to support the system redundancy; otherwise, they can be
operated in the same network, however only one of both H-CPUs can be assigned
(unilateral periphery).

The used topology (line, star, ring) plays no role for the system redundancy. This
distinguishes the system redundancy from the media redundancy.

System redundant periphery is often also referred to as switched periphery. This
does not refer to the fault tolerance between I/O groups or systems.

An example for switched periphery (system-redundant periphery) are PN devices,
which support the system redundancy and can be assigned to an H system (e.g.
ET 200M, SINAMICS CU320-2PN, etc.. ). In contrast, the ET 200S, for example,
can only be assigned to an H-CPU unilaterally (no H system).

PROFINET-system redundancy
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© Siemens AG 2017 All rights reserved

3 Basics

3.1 System and media redundancy

Media redundancy

Media redundancy ensures the network availability and contributes to increasing
the plant availability.

The ring topology is used here. The media redundancy protocol (MRP) ensures
that when one transmission path fails, an alternative communication path is
available.

For media redundancy with MRP, one device is the media redundancy manager
(MRM), all other devices are redundancy clients. In the picture below, the CPU is
the MRP-Manager.

In the case of afailed connection, the MRM selects the alternative communication
path.

Figure 3-3 Media redundancy

CPU

PN-Devices

Context
System and media redundancy have no mutual impact on each other.
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3 Basics

3.2 PN design versions

3.2 PN design versions

The following PN module design versions are available:

e Single-channel, one-sided configuration with standard availability

With the single-channel, one-sided design, single PN devices are
available. The PN devices are located in only one subsystem, and are
only addressed by this subsystem.

However, in redundant mode, both CPUs are interconnected via the
redundant link and thus execute the user program identically.

e Single-channel, switched configuration with enhanced availability

Switched single-channel distributed configurations contain only single
PN devices, but they can be addressed by both subsystems.

¢ Redundant dual-channel configuration with maximum availability

A redundant dual-channel configuration contains two sets of the 1/0O
modules which can be addressed by both subsystems.

The SINAMICS S120 drive is realized as single-channel, switched configuration
with enhanced availability in this application example.

PROFINET-system redundancy
Entry-ID: 109744811, V1.0, 03/2017
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3 Basics

3.3 Specific blocks for S7-400H

3.3 Specific blocks for S7-400H

In addition to the blocks supported both in the S7-400 and S7-400H systems, the
S7-400H software provides further blocks which you can use to influence the
redundancy functions.

You can react to redundancy errors of the S7-400H using the following
organization block:

e OB 70, I/O redundancy errors
e OB 72, CPU redundancy errors

SFC 90 "H_CTRL" can be used to influence fault-tolerant systems as follows:
e You can disable interfacing in the master CPU.
e You can disable updating in the master CPU.

e You can remove, resume or immediately start a test component of the
cyclic self-test.

e You can execute a programmed master to standby changeover. The
following changeovers are possible:

0 The current standby CPU becomes a master CPU.
o The CPU inrack O becomes a master CPU.
o The CPU inrack 1 becomes a master CPU.

Always download these error OBs to the S7-400H CPU: OB 80, OB 82, OB 83,
OB 85, OB 86, OB 88, OB 121 and OB 122.

If you do not download these OBs, the fault-tolerant system goes into STOP
when an error occurs.

Note

PROFINET-system redundancy
Entry-ID: 109744811, V1.0, 03/2017
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4 Configuration and Programming

4.1 HW Config of SIMATIC H-CPUs

4 Configuration and Programming

4.1 HW Config of SIMATIC H-CPUs

Table 4-1 Configuration SIMATIC H-CPU

No. Action

Create a new STEP7 project.

Insert a new SIMATIC H Station.

.‘-} SIMATIC Manager - [S120_Redundancy -- D:\5120_Red]
@Fﬂe Edit Insert PLC View Options Window Help

SIMATIC H Station(1)

Press F1 to get Help.

D-Link DUB-E100 USB 2.0 Fast Etherr

IR [oweres %R @
| D 5120 Redundancy T E themet(1) [ Globales Schiiffeld
Ctrl+ X
Ctrl+C
Ctrl+V
Delete Del
Insert Mew Object 3 SIMATIC 400 Station
PLC L SIMATIC 300 Station
PCS7 License Information... | pIMBEK: b aion
SIMATIC PC Station
Shared Declarations 2 SIMATIC HML Station
Object Properties... Alt+Return Other Station
SIMATIC 55
PG/PC
MPI
PROFBUS
Industrial Ethernet
PTP
Foundatien Fieldbus
57 Program
SINAMICS
SIMATIC T station...
SIMOTION Program
SINAMICS Libraries
Shared Declarations
3. Open the Hardware-config.
& SIMATIC Manager - [S120_Redundancy -- D:\S120_Red] =B )=
B File Edit Insert PLC View Options Window Help - [&][x
D o e %% [Noftes |V R@BE BEM W
'S & 5120_Redundancy a0 Fardmare

PROFINET-system redundancy
Entry-ID: 109744811, V1.0, 03/2017
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4 Configuration and Programming

4.1 HW Config of SIMATIC H-CPUs

No.

Action

4. Insert your used rack two times.
-l SIMATIC 400

-] CP-400

- CPU-400

- Fi-400

- IM-400

& P5-400

=10 RACK-400

..... il uRzaLu-H

----- W IR2ALU-H coated
-0 Shd-400

]; SIMATIC HMI Station

+- & SIMATIC PC Station
& [ SIMOTION Drive-based

[
-l SIMATIC PC Bazed Contral 300,400
[

BESY 400-21A00-0440

gtahdard and redundant PLCs

Central rack, 2*9 zlotz, #plit backplane bus, zuitable for compact configuration of

E

PROFINET-system redundancy
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4 Configuration and Programming

4.1 HW Config of SIMATIC H-CPUs

No.

Action

5.

DSB8 § &

@ HW Config - [SIMATIC H Station(1) (C

ion) -- $120_Redundancy]
@l Station Edit Inset PLC View Options Window Help

o R | doss|[ SR N2

o uR2H

w|o|~|o|o]e|w]|o|=

) uR2H

w|o|~|o|o|e|w|n]|=

<

m

v Eind: |

- :l SIMATIC H Station(1)

Slot

| Designation

o

[URZ-H

You can only insert modules in a rack.

UR2-H

Drag &drop your used power supply into both racks respectively.

[E=3 el =

Profie:  |Standard

¥ PROFIBUS DP
382 PROFIBUS-PA
A2 PROFINET IO
SIMATIC 300
=-F SIMATIC 400
{1 cP-400
{1 CPU-400
{1 FM-400
1 IM-400
=+ PS-400
-] Redundant PS-400
=-{] Standard PS-400
PS 405104
PS 405104
PS 405104
PS 405 204
PS 405 204
PS 405 204
PS 405 44
PS 405 44
PS 405 44
PS 405 44 coated
PS 407 104
PS 407 104
PS 407 204
PS 407 204
PS 407 204
PS 407 44
PS 407 44
PS 407 44
PS 407 44 coated
{21 RACK-400
{1 SM-400
. SIMATIC HMI Station
SIMATIC PC Based Control 300/400
£, SIMATIC PC Station
SIMOTION Drive-based

)

BES7 407-0KA02-0840
Power supply AC 120/230v/104 standard PS

N

Chc‘

PROFINET-system redundancy
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4 Configuration and Programming

4.1 HW Config of SIMATIC H-CPUs

No.

Action

[~

Edit Inset PLC View

-8 5

Options

L e =R

Window Help

Afterwards insert your CPUs (here: SIMATIC CPU 412-5H
both racks.

B8 HW Config - [SIMATIC H Statien(1) (Configuration) -- $120_Redundancy]
o Station

PN/DP V6.0) into

[0 UR2-H

F PS 407104

eo|oa|~m|n| e

<

) uR2H

PS 407 104

@

—m

Find

Pofle:  [Standad -
5 ¥ PROFIBUS DP

-8 PROFIBUS-PA

748 PROFINET 10

A SIMATIC 300

=) SIMATIC 400

7] CP-400

(] CPU-400

=11 CPU 400H

23 cPU M123H

L. P 2
M1 BES7 412-6HKIG-0480
- [ ven

i g S

(1 CPU 4145H PN/DP
71 CPU 4165H PN/DP
721 CPU 417-4H

5. (1] CPU 4175H PN/DP
7 (] CPU 4121

7 (L] CFU 4122 DP

5. (] CRU 4122 PN

7 CPU 4131

5 ([ CFU 4132 DP

+{_1 CPU 4141

(] CPU 4142 DP

(] CPU 4143 DP

(1 CPU 414-3 PN/DP

7 CPU 414F-3 PH/DP
71 CPU 4161

5. (L] CPU 4162 DP

5 (L] CPU 4163 DP

7. (L] CPU 4163 PN/DP

5 (] CPU 416F-2

Slot

ﬂ:l ) UR2H

[ Modue

Firmware:

MPI address | address

0 address

Comment

5[] CPU 416F-3 PH/DP
- CPU 0174
(] FM-400

7

[ Pea070n

Order number
BE 57 407-OKA02-Na80

{1 IM-400
=-(1] P5-400

-1 RACK-400

0 SM-400

SIMATIC HMI Station

IM&TIC PC Based Contral 3007400

53, SIMATIC PC Station

7 [ SIMOTION Drive-based

0|~ | @ o]

PROFINET-system redundancy
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4 Configuration and Programming

4.1 HW Config of SIMATIC H-CPUs

No.

Action

7.

Create a new Ethernet subnet and assign an IP address. (here: 192.168.0.1 /
255.255.255_0).

Properties - Ethernet interface PM-I0 (R0/52.3) e

-

" General Parametersl

If a subnet is selected,
the next avaiable addreszes are suggested.

IP address: (19216601 Gateway
{* Do not use router
Subnet mask: |255.255.255.EI
" Use router
I Use different method to obtain 1P address )
Address:
Subnet:

--- riok networked - Mew...

Properties. .
Delete

Cancel | Help ‘

PROFIBUS properties don't have to be parameterized. Confirm with OK.

General Parameters |

Address: p] v If a subnetis selected, the next
available address is suggested.

Subnet
- not networked — New...

Properties - PROFIBUS interface DP (R0/S3.1)

PROFINET-system redundancy

Entry-ID: 109744811,

V1.0, 03/2017
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4 Configuration and Programming

4.1 HW Config of SIMATIC H-CPUs

No.

Action

8.

Configure your H-Sync module:

Configure H-Sync Modules

H c Module, near v

[l

An H-sync module with the same order number (MLFB) must be configured in each IF
1N slot of the selected H-CPU and its partner CPU.
Which H-sync module should be used?

Cancel | Help ‘

Configure CPU1 respectively and assign an IP-address and subnet mask(here:
192.168.0.2 / 255.255.255.0).

i UR2H

1 [ Ps 407104 -

3 CPU 412-5 H PN/DP

x2 oA

X AMBLDR =

IF1 H Synec module

IF2 H Sync module

X5 P

X5 A Povt 7

X5P2 R Povt 2

5

[ -
fiffii1) UR2-H

1 PS 407 104 A

3 CPU 4125 H PN/DP(1)

A Fela

XT MR

IF1 H Sync module =

IF2 H Spnc module

X AnGO-T

MEATA Port ¥

Xa A2 A Porf 2

5

6

i o

Now there are two racks, two CPUs and two PROFINET systems configured.

Ethernet: PROFIMET 10 gpstern [100]

Ethemet: PROFIMET 10 systerm [101]

PROFINET-system redundancy
V1.0, 03/2017

Entry-ID: 109744811,
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4 Configuration and Programming

4.2 HW Config of SINAMICS drive

4.2 HW Config of SINAMICS drive

The SINAMICS drive can be configured with the OM (ObjectManager, Drive ES
BASIC, hardware catalog) or with the help of a GSD file.
In the application example the drive is configured via the OM.

Table 4-2 HW Config SINAMICS drive

No. Action

1 Drag the SINAMICS drive CU310-2 PN V4.8 to one of the existing PROFINET networks.

&% HW Config - [SIMATIC H Station(1) (Configuration) -- Systemredundancy] [folfe ===
BY Station Edit Insert PLC View Options Window Help NER

DSER B G e ldds DD WK

Ethemet(1): PROFINET 10 system (100)

olx|
0)UR2H — =
.{ S = Ethemel(1} PROFINET 10 system (101) | atail
Profie:  [Standerd ~|
3 CPU 41255 H PN/DP _
= [T & biwes =
x 0P 503 SINAMICS
X1 MPVDP 365D
F1 [T4H Sync mode = (3 SINAMICS DCM
IF2 [T4 H Sunc modue @ (3 SINAMICS DCP
X5 PO 1 SINAMICS G110M
xsp18 ([ Pot7 3 SINAMICS G120
x5728 |1 Pot2 (1 SINAMICS G120C
5 (1 SINAMICS G1200
6 & SINAMICS G130
7 - (1 SINAMICS G150
(0 SINAMICS GL150 E
2 SINAMICS GM150
fii) uR2H 0 SINAMICS My
[ PS 407104 R 21 SINAMICS 5110
% = (0 SINAMICS 5120
3 CPU 4125 H PN/DP(1) 4 ® (3 S120CU310PN
(1 5120 CU3102 CRANES PN
x 73 =0 S120CU3102PN
X1 MPIDP
IF1 H Sync modde
IF2 H Sync module =
X5 POT -
x5P1A  [[{ Por7
x5p28 ([ Por2 o Cla
5 0 5120 CU3202DP CBE2D
3 ® 0 S120CU302PN
7 1 5120 CU320:2 PN CBE2D
5 1 SINAMICS 5150 -
e -
s 0 .

interface (RT. IRT and acyclic communication, isochronous operation,

28 6SL3 040-1LAO1-0Axx (CU310-2 PN, $120) 3]
SINAMICS 5120 CU310-2 PN V4.810 device with DriveES/SIMOTION -
l PROFsafe)

—
Press F1to get Help.

2. Select the existing Ethernet subnet and assign an IP address. (here: 192.168.0.3).
Properties - Ethernet interface SINAMICS-5120-CU310-2PN |3

" General Parameters I

IP address: 192.168.03 2""3"“‘”

Subnet mask: IZ‘SS 255.255.0 p

Address:
Subnet:

| b snmbiascl o d T
Ethemet T
Properties... |

Cancel | Help |

PROFINET-system redundancy
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4 Configuration and Programming

4.2 HW Config of SINAMICS drive

No.

Action

3.

Double-click the added SINAMICS drive to open the properties window.
Define the device name (here: ,,SINAMICS-S120-CU310-2PN*).

Properties - SINAMICS-5120-CU310-2PN

General | Identification | Redundancy | Shared | Access |

Short designation: S120xCU310x22PN

SINAMICS 5120 CU310-2 PN V4.8 10 device with DriveES/SIMOTION interface
(RT,IRT and acyclic communication, isochronous operation, PROF|safe).

Order no. / firmware: 6SL3 040-1LA01-04xx (CU310-2 PN, S120) / V4.8

Family: SINAMICS
Device name: [SINAMICS-5120-CU310-2PN

Node / PN-10 system

Device number: 1 | |PROFINET 10 system (100)

Ethernet...

IP address: 192.168.0.3

[V Assign IP address via |0 controller

Comment:

Cancel | Help

Check in the tab ,Redundancy*, if the SINAMICS is connected with both PROFINET systems.
Froperties - SIMAMICS-$120-CL310-2PM [=23e]

.General] |dentification Shared | Access |

The 10 device iz connected with the following PROFIMET 10 systems:
[¥ Rack 1, CPU $12:5H PHADP1), PN-IO-1

W Rack 0, CPU 4125 H PN/DF, PN-IO

Cancel Help

PROFINET-system redundancy
Entry-ID: 109744811, V1.0, 03/2017
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4 Configuration and Programming

4.2 HW Config of SINAMICS drive

Note For the steps described in the following, a functional connection is required
between the engineering PC and the hardware being used!
In SIMATIC Manager, using the menu item **Options > Set PG/PC
Interface.." open the window to set the PG/PC interface. There, for the
access point "'S7ONLINE"", select the network card of your engineering PC that
you are using with the supplement *"TCPI1P.1" (not "TCPIP.Auto.1").
Set PG/PC Interface @
Access Path | LLOP /DCP | PNID Adapter
Accesz Paoint of the Application:
I|S?DNLINE (STEP7)  -> ASIX AX8E178 USB2.D to Gigabit Etherr ~ |
[Standard for STEP 7]
Interface Parameter Azzignment Used:
451 #4881 78 USB2.0 to Gigabit Ethemet Propeties...
)L Diagnostics...
it Ethernet Ada;ter.TEPIP.‘I <Activer
]l ErMel lapler. AU, -
4 m 3
|Parameter azsignment of your MDIS-CP
withTCP/IP pratocal (RFC-1006])
Interfaces
Add/Remove: Select...
I QK I Cancel | Help |
No. Action

The device name must then be assigned to the SINAMICS drive.
For this purpose mark the PROFINET IO system.

Open the window for the name assignment with “PLC > Ethernet > Assign Device

Name™.
B HW Config - [SIMATIC H Station(1) (Configuration) -- Sy dundancy]
B Station Edit Insert View Options Window Help
DB & | & Download... Ctrl+L
Upload... =
mlm UR2H = T Ethemet(1): PROFINET |0 system (100)
1 = Ll L Ethemet(1): PROFINET |0 system (101)
1 [q ps 407 ; -
Up ule Identification to PG...
3 CPUAT ity Modules..
x2 P Module Information Ctrl+D
X1 MPOP . N
F1 H Sync ting Mode... Ctrl+
IF2 H Syncr
X PNHO Set Time o
X5P1R Poit T
X5P2R Port2 Mo dify
c
Update Firmware
1) UR2H
fi) Sav ce Name to Memory Card... ﬁn]smAMuI
1 {4 Pps 4071 s
Ethernet Edit Ethernet Node
3 CPU 41
PROFIBUS Verify Device Name...
. =
X1 MPL/OA Save Service Data assignbevice Name:
IF1 H Sync module
IF2 [] H Sync module
X5 1§ Pvior
x5P18  ||d Poxt
X5P28 ||l Pou2
= -
« "
Ethernet subnet functions of PLC.

o |lo ==
- | & X
Blx|
Find: ' ﬁtI‘
Profile: | Standard LI
3¢ PROFIBUS DP -

8% DROFIBUS-PA
=3¢ PROFINET 10
{1 Additional Field Devices
=] Drives
= SINAMICS
®=-(] GSD
#-(] SINAMICS DCM
@] SINAMICS DCP
@] SINAMICS G110M
-] SINAMICS G120
-] SINAMICS G120C
@] SINAMICS G120D
-] SINAMICS G130
{2 SINAMICS G150
-] SINAMICS GL150
{1 SINAMICS GM150
-] SINAMICS MV
@] SINAMICS 5110

= SINAMICS 5120
@ €190 MR BN
« .

B5L3 040-1LADT-0éxx (CU310-2 PN, 5120) E
SINAMICS 5120 CU310-2 PN V4.810 device ——
with DriveES/SIMOTION interface (RT, IRT

and acyclic communication, isochronous
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4 Configuration and Programming

4.2 HW Config of SINAMICS drive

5. Select the device name configured in HW config using the drop-down menu (1).

using the ""Assign name' (3) button.

Assign device name

Then select the SINAMICS drive from the list of available devices (2) and assign the device name

[ Device name:  [SINAMICS-S120-CU310-2PN ] v| Device ISINAMICS
Available devices: (1)
|P addre [ Assign name

1 (3)

00-1F-F8-05253D SINAMICS

sinamics-s120-cu310-2pn

Node flashing test
(2) Duration (seconds):

Flashing on |

=]

[~ Show only devices ofthe sametype | Display only devices without names

Update | Export...

Close

Help

PROFINET-system redundancy
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4 Configuration and Programming

4.3 Configuration of topology

4.3 Configuration of topology

Table 4-3 Configuration of topology

No. Action
1. Open the topology via rightclick on the SINAMICS in HW-config.
vt
mﬂm Copy Ctrl+C
% = Paste Ctrl+V

Replace Object...
Edit PROFINET IO Syster IP Addresses...
PROFINET IO Domain Management...

| PROFINETIO Topology... ]
PROFINET IO Multi-Controller Devices....

Specify Module...
Delete Del

Move
Size

Minimize

Maximize

GoTo >
Object Properties... Alt+Return
Open Object With STARTER Ctrl+4lt+0
Assign AssetID...

Product Support Information Ctrl+F2
FAQs Ctrl+F7
Find Manual Ctrl+F6
Start Device Tool

='"§ Topology Editor

Table view Graphic view | Offline/online comparison |

SIMATIC H Station(1)

PN-IO(CPU | PN-IO-1(CPU
412-5 H PN... 1412-5 H PN...

E N E N
| _

2. Connect both ports 1 of the H-CPUs with port 1 and port 2 of your SINAMICS CU.

Miniature View

Passive Components

[+1- Compact Switch Modules
(+1- SCALANCE X000

SINAMICS-S5120-CU3 /- SCALANCE X100
[+~ SCALANCEW
10'2PN [+~ Medium Converter
& [+~ PC Modules
# [ ™ [+~ Standard IE
& . . (41 SMATIC HMI
Move picture mode deactivated
Online | | Options... | Print... |
Cancel Help

Confirm with OK.
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4 Configuration and Programming

4.4 Download of HW-Config

4.4

Download of HW-Config

Table 4-4 Download of HW-Config

No.

Action

1.

Save and compile the HW Config.

&

Download it into the SIMATIC CPU.

i

To do this, select the corresponding target device, and confirm your selection using the "OK"*

button.
Select Target Module

lTo which H-CPU do you want to download? l

]
X

Module
[ CPU 412-5 H PN/DP

CPU 412-5 H PN/DP(1)

Racks | Slot
0

1

3
3

Help

PROFINET-system redundancy
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4.4 Download of HW-Config

No. Action

4. If the SIMATIC CPU is still in the factory setting (i.e. the IP address is 0.0.0.0), a download is
only possible after assigning the IP address configured in HW Config. Browse through the
network for controllers that can be accessed by pressing the ""View' button.

' Select Node Address ==
Over which station address is the programming device connected to the module CPU 4125 H
PN/DP?

Rack: 0 =
Slot: I_—l__j
Target Station:

-
-

Enter connection to target station:

IP address MAC address Module type | Station name | Module nar
192.168.0.1
< m )

Accessible Nodes

View
Cancel Help

PROFINET-system redundancy
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4 Configuration and Programming

4.4 Download of HW-Config

No. Action
All of the controllers that can be accessed are displayed. Select the corresponding controller by
identifying it based on its MAC address and confirm your selection by pressing the ""OK"" button.
Select Node Address .
Owverwhich station address is the programming device connected to the module CPU 412-5 H PN/DP?
Rack: ||J 3
Slot: |3 3
Target Station: 0
-
Enter connection to target station:
IP address MAC address Module type Station name | Module namr
4 I »
Accessible Nodes
1 -93-D
00-1B-1B-77-93-E1 SHPNOP | [
< 1} »
Update
Note
First reset the interface of the controller to the factory settings, if the SIMATIC CPU already has
an IP address, which does not match the IP address configured in HW Config!
(""PLC > Ethernet > Edit Ethernet Node > Browse > Select CPU > OK >
Reset')
5. Confirm the following message with ""Yes", to assign the IP address configured in HW Config to
the controller (192.168.0.1) (permanent IP address!).
Dowvnload 288:81)
The selected node does not have a [P address vet. Do
i !i wou want to assign the address 192.168.007 now?
ez Mo Help

PROFINET-system redundancy
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4 Configuration and Programming

4.4 Download of HW-Config

No.

Action

6.

Then switch the SIMATIC CPU back into the ""RUN™ operating state.
Download (13:4448)

The H system SIMATIC H Station(1) is in the STOP
! 1 mode.

Do you want to start the H system now (complete

restart)?

Yes No

PROFINET-system redundancy
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4 Configuration and Programming

4.5 Configuration of SINAMICS drive

4.5

Configuration of SINAMICS drive

The standard configuration of the SINAMICS drive with the STARTER engineering
system is shown below.

Table 4-5 Configuration SINAMICS drive

No. Action
1. Open the current project in the STARTER engineering system from the SIMATIC Manager.
.‘-, SIMATIC Manager - [Systemredundancy -- D:\Systemre] = | @
@ File Edit Insert PLC View Options Window Help - || &) x
=2 g? & Q % Sy I(NoFiIter> lep acgﬁ %E
@ Systemredundancy € Commissioningl
=l SIMATIC H Station(1)
=-[§] CPU 412.5H PN/DP
CPU 4125 H PN/DP(1)
- SINAMICS-5120-CU310-2PN
€ BEEEP
Press F1to get Help. Intel(R) PRO/1000 MT I
2. Establish an online connection to the SINAMICS drive.

&

Note

To establish an online connection, the network card of the engineering PC being used must be in
the same IP subnet as the target device. Ensure that this precondition is complied with and if
required adapt the IP configuration of your network card!

Example

e |P address of the target device 192.168.0.2
subnet mask 255.255.255.0

e |P address of the engineering PC 192.168.0.99
subnet mask 255.255.255.0

PROFINET-system redundancy
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4 Configuration and Programming

4.5 Configuration of SINAMICS drive

No.

Action

3.

Select the configured SINAMICS drive (set the checkmark in the checkbox) and confirm your
selection by pressing the ""OK™ button.

=

Target Device Selection

Devices that go online with "Connect to selected target devices'™

Target device iaccess point
v [SINAMICS-S120-CU310-2PN (@ S7ONLINE () DEVICE
Select all I Deselect all All STONLINE All Device

Devices not supported by STARTER:

| 0K I | Cancel Help

-
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4 Configuration and Programming

4.5 Configuration of SINAMICS drive

No.

Action

4,

After this, restore the factory settings at the SINAMICS (if this has still not been done).

ject  Edit rget system  View Options Window Help

= O e e T e s [ B (R e e e

EI--Q Systemredundancy
% Paste single drive unit

| B[ B

g, | B
® ) Automatic Open HW configuration
Cut
Copy
> Topology
4 [ Control_| Paste
Inputfoutpy s
Encoder
-1 Documental Rename
-] SINAMICS LIBR Compare...
-1 MONITOR

e Disconnect target device
Target device » Download ...
Load to file system ... Copy RAM to ROM
Expert » eachClll Lo ihiaDs
Check consistency Restore factory settings

Project Save and compile changes evice diagnostics
x - paand plcal Online access ...

Devee ——— Dyive unitwite protecti »

SINAMICS-CU310-2X15( [Tve,Unit Wite protecon, Upgrade device version/characteristic
Drive unit k how p i »
Web server
Overview
Communication »
Topology
Licenses
Documentation »
Select technology packages...
Properties... X .

iAlamleCv.;." O S T OIgOT Syt U g ti ovemewl

Download and control of programs, control and monitoring of modules. |ASIX AX88178 USB2.0 to Gigabit Etherne' Online mode [ NU 2
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4 Configuration and Programming

4.5 Configuration of SINAMICS drive

No.

Action

5.

Confirm the following message with ""Yes"".

The drive is then reset to the factory settings.

i Reset device configuration

Some parameters [e.gq. bug addrezs, baud rate, etc.] are not rezet.

W Save device parameterization to ROM after completion

Do pou really want ba restare the factary settings?

YES | Mo I Heip |

J% START]

Project

Afterwards carry out the automatic configuration of the drive.

Edit Targetsystem View Options Window Help

T = T e e o e 5 e (e[
—————

= 3 Systemredundancy
%) Paste single drive unit

% > Topology

-] Documentation
-] SINAMICS LIBRARIES
-1 MONITOR

x

® ) Automatic Configuration

» Communication

4 B Control_Unit
1 Input/output components
1 Encoder

Project ]

H T A

Device
SINAMICS-CU310-2.X150.Control_Unit Carry out first commissioning

[ Operating state

88 &iams | [ Compile/check output | [E Targel system output % Diagnostics overview |

Press F1to open Help display.

|ASD( AX88178 USB2.0 to Gigabit Etherne Online mode [ NU

Start the configuration by pressing the ""Configure’ button.
The Drive-CliQ topology of the drive is read out.

T ———

& Configure drive unit automatically

The DRIVE-CLIO topolagy is determined and the electranic type plates are
read out. The data iz then loaded ta the PG and replaces the
configuration in the project.

Statuz of the drive unit: First commizsioning

Running operation; ‘Wwaiting for START

[ Configure ] Cancel I
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4 Configuration and Programming

4.5 Configuration of SINAMICS drive

No. Action
8. A servo motor is used in the SINAMICS training case.
During the automatic commizsioning, components have been found that cannot be
clearly azsigned to a drive object type.
Fleasze select the drive object type that iz to be created for the components.
Default setting for all componernts:
Component Drive Object Type Identification
Dirive 1 Servo j Identification via LED
9. If the firmware version of the drive has changed compared to the last commissioning, after the

automatic configuration it may be necessary to ""Power OFF/ON' the drive to update the
firmware of the Drive-CliQ components

R - Syste dundancy - .
Project Edit Targetsystem View Options Window Help

D)%) B (W@ || W] X || [Fa Kaldu|%] ||l 2] 2]

E}B Systemredundancy
%] Paste single drive unit
2 fly SINAMICS-CU310-2X150
. .® Automatic Configuration
> Owverview
| @-» Communication
- > Topology
- cus
‘1 Input/output components
+- ] Encoder
| med f SERVO_02
. @1 Documentation
] SINAMICS LIBRARIES
2] MONITOR

[«

f| P TR T T e A T

Project
53
Component: [[All Display information — P A ]| Help for event )
[
=
[Mwaning 080192 080245634 SINAMICS-CU3102X150: CU_S 6-SM_6 1007 : POWER ON for DRIVE-CLIQ component required{Component umbe: )
[Dwaning 080192 080245634 SINAMICS-CU3102X150 : SERVO_02 2-Motor_Module... 1007 : POWER ON for DRIVE-CLIQ component required{Compenent number: 2)
< T | »
. Alarms g Compile/check output ] E Target system output E Load to PG output ﬁ Diagnostics overview I
Press F1to open Help display. |ASD( £X88178 USB2.0 to Gigabit Etherne Online mode [N
ote

Before ""Power OFF/ON' execute the ""RAM to ROM™ function at the drive to save the previous
configuration in a non-volatile way.

%
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4 Configuration and Programming

4.5 Configuration of SINAMICS drive

10.

Open the drive telegram configuration using the menu item ""Communication > Telegram
configuration.

Project Edit Targetsystem View Options Window Help

D68 &) 4| o] Y| XXl Tl T | |l %] 2D 22

E\-B Systemredundancy

% Paste single drive unit
=-fls SINAMICS-CU310-2X150
> Overview

=-» Communication

> Telegram configuration

.......
@[ cus

@-1 Inputfoutput components
-] Encoder

) Paste drive

& SERVO_02

-] Documentation

- SINAMICS LIBRARIES

-1 MONITOR

Lricect|

x

| m[ 3 =0 i ||

Level [ Message
Information The ically created icatic ion is up-to-date; create procedure skipped.
h i C St |

Information Create procedure successful

m >

<
E Compile/check output EETagetsyslemm&pm‘ ELoadtoPGoum

Press F1to open Help display. |ASD( £X(88178 USB2.0 to Gigabit Etherne: [ NUM

Note
Carry out the following steps that are described offline!

11.

The following telegrams are used for cyclic communication between the controller and drive in
the sample project:

e SERVO_02 Standard telegram 1, PZD-2/2

e CUS SIEMENS telegram 390, PZD-2/2

Set these telegrams in the drive telegram configuration and align the telegram configuration with
HW Config ("'Set up addresses").

IF1: PROFIdive PZD telegrams |

| »

Communication interface: PROFINET - ONEOARD [cyclic)
The PROFIzafe communication is perfoimed wia this interface

The PROF|drive telegrarns of the drive objects are transferred in the fallawing order:
The input data commresponds to the send and the output data of the receive direction of the drive object.

Master view:

| input data Output data =
Object | Drive object | -Ho. Telegram 1] Length | Address | Length | Address A
1 | SERWO_02 2 Standard telegram 1, PZD-202 " 2 256..259 2 256..259 v
2| CcUs 1 ! SIEMENS telegram 390, PZD-2/2 |¢ 2 260,263 2 260,263
Without PZDs (no cyclic data

Adapt telegram configuration - | Interconnections/diagnostics | Align telegram with H'w Config: Set up addresses T

&

QI Close | Help |

Note
Confirm the message that follows with *"Yes'. A blue tick after the telegrams indicates that the
telegram configuration has been successfully aligned with HW Config.
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4 Configuration and Programming

4.5 Configuration of SINAMICS drive

No. Action
12. Change to the HW Config of the SIMATIC CPU, and check the size of the process image of the
controller (double click on the CPU >tab *"Cycle/Clock Memory").
Properties - CPU 412-5 H PM/DP - (R0/53) [
Time-of-Dray Interrupts | Cuclic Interupts | Diagnostics/Clock, | Protection ] H Parameters ]
General ] Startup Cycle/Clock Memary ] Retentive Memon | h ermory | |nterrupts |
Cycle
[+ Update OB1 process image cyclically
Scan cycle monitoring time [mz]; G000
Minimurn zcan cycle time [ms): 0
Scan cycle load from communication [Z] |20
-
Size of the procesz-image input area: 1
Size of the process-image output area: 1
0B85 - call up at [/0 access emar; |,-'1'-.t each individual access ﬂ
Clock Memory
[ Clock memaony
I}
Cancel Help
Note
If required, adapt the size of the process image of the inputs and outputs so that the input and
output data of the SINAMICS drive telegrams are completely inside of the process image of the
controller!
13. Save and compile the configuration of the SINAMICS drive in STARTER and in the HW Config of
the SIMATIC CPU.
Eﬂl
10
14. Establish an online connection with the drive.
Sm
15. | Download to the SINAMICS drive and load HW Config into the controller.
16. | Execute the "RAM to ROM™" function in the drive to save its configuration in a non-volatile way.
%)
17. The communication between the SIMATIC CPU and SINAMICS drive has therefore been
configured.
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5 Installation and Commissioning

5.1 Installation of hardware

5 Installation and Commissioning

51 Installation of hardware

Following pictures show the hardware and the topology of the hardware.
Figure 5-1 Hardware

Baugruppentrager UR2H Basissystem S7-400H

Rack 0 | Rack 1

- AN
2 Lichtwellenleiter o
1] |l
[*]

e o 4

LN LN
0 p
i 0

=
=3

4 Synchronisationsmodule

2PS

Central processing units

The two CPUs are the heart of the S7-400H. Use the switch on the rear of the CPU
to set the rack numbers. In the following sections, we will refer to the CPU in rack O
as CPU 0, and to the CPU inrack 1 as CPU 1.

Note An incorrectly set rack number prevents online access and the CPU might not

start up

Rack for S7-400H

The UR2-H rack supports the installation of two separate subsystems with nine
slots each, and is suitable for installation in 19" cabinets.

You can also set up the S7-400H in two separate racks. The racks UR1 and UR2
are available for this purpose.

Power supply

You require one power supply module from the standard range of the S7-400 for
each HCPU, or to be more precise, for each of the two subsystems of the S7-
400H.

To increase availability of the power supply, you can also use two redundant power
supplies in each subsystem.
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5 Installation and Commissioning

5.1 Installation of hardware

Synchronization modules

The synchronization modules are used to link the two CPUs. They are installed in
the CPUs and interconnected by means of fiber-optic cables.

There are two types of synchronization modules: one for distances up to 10
meters, and one for distances up to 10 km between the CPUs.

A fault-tolerant system requires 4 synchronization modules of the same type.

Fiber-optic cable
The fiber-optic cables are used to interconnect the synchronization modules for the
redundant link between the two CPUs. They interconnect the upper and lower
synchronization modules in pairs.

Figure 5-2 Interconnection

SIMATIC S7 SIMATIC S7

CPU 412-5H CPU 412-5H

CPUO CPU1

IE1 IE2 P1 P2 IF1 IF2 P1 P2

B PROFINET IE

-X150 P1 P2

SINAMICS S120
CU310-2 PN

Note The port interconnection must correspond to your STEP7 configuration.
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5 Installation and Commissioning

5.2 Commissioning

5.2

Commissioning

Overview

An executable sample project is included in the zip archive
109744811 Systemredundancy_v10.zip“.

Commissioning of the sample project
The steps described in the following must be performed to commission the sample

project.

Table 5-1 Commissioning

No.

Action

All hardware components are available and interconnected.

All PROFINET components are networked and accessible from the engineering system.

The Ethernet interface of the engineering system is configured correctly and is working.

Example
IP address: 192.168.0.99
subnet mask: 255.255.255.0

Start the STEP 7 SIMATIC Manager engineering system.

Retrieve the sample project “109744811_Systemredundancy_v10.zip"".

Open the HW Config of the SIMATIC CPU.

Download the HW Config and all blocks from the block container into the controller.

N O A

Carry out a node initialization of the SINAMICS drive. To do this, change to HW Config of the
controller and select the PROFINET network. Using the menu item ""PLC > Ethernet >
Assign Device Name.." open the window to assign a name.

B HW Config - [SIMATIC 319-3 PN/DP (Configuration) - SIMATIC_SINAMICS_RT] ===
@l Station  Edit Insert Wfiew Options indow  Help - [ %
0= 2~ B & Downlaad. ., Ctrl+L
P Upload... .
——— System (100) gl
Dovnload Module Identification... & | Eind g
1 Upload Module Identification to PG, NARIL
2 B Profie;  [Standard -
pied
o fellp Rl i -1 SINAMICS G130 P
3 ; SINAMICS G150
o Module Infarmation... Ctrl+D Sj CINAMICS BL150
X3828 Operating Mode... Ctrl+l E‘J SINAMICS GM150
3 Clear/Reset.. SINAMICS MY
3 : SINAMICS 5110
5 SEhiment Eo -1 SINAMICS 5120
A tanitar/hodify B 5120 CUFIOPN
= -] 5120 CUF0-2 CREN
Update Firmuare... - B0 5120 CUM0-2PN (&
¢ 1l | i g V44
Sarve Dewice Narne to Memony Card.., % V4.5
: T B-gg V46
4= = | Etheme1: PROR Ethernet »|  EsltEthemet Node (-0 5120 CU320 CBE20
Device Number E TR -] 5120 CU320-2 0P CE
T .15 eI ' . : 520 $120 CU320-2 PN
Sarwn Sarvice Data. [ Assign Device Name... ] -] 5120 CU320:2 PN CE
(-2 SINAMICS 5150
; F-(Z] SINAMICS SL150 o
il i 3

ESL3 040-1LAD1-08ms [CUZ02PM. = %
5120 -

SIMAMICS 5120 CU310-2 PN V4.6 10
device with DriveE S/SIMOTION

Ethernet subnet functions of PLC,
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5 Installation and Commissioning

5.2 Commissioning

No. Action

9. Select the device name configured in HW Config using the drop-down menu (1).
Then select the SINAMICS drive from the list of available devices (2) and assign the device name
using the ""Assign name" (3) button.

Assign device name @
[Device name: | SINAMICS-CU310-2X150 ﬂ] Device |S|N!-‘«MIES

Available devices: (1)

| l Aszign name I (3)
00-1F-FR-05-25-30 SINAMICS _ SINAMICS-CU310-224150
Mode flashing test
(2) Duration [zecondz): 3 -
Flazhing on | |
[ Show orly devices of the same type [ Display only devices without names
Update | Export...
Cloze Help

Note
Only 10 devices are listed here.
10 controllers receive their device name by downloading the HW Config.

10. | As an alternative, the Primary Setup Tool (PST) can also be used to perform the node
initialization. The PST can be downloaded at the following link.
http://support.automation.siemens.com/WW /view/en/19440762

11. | Start the STARTER engineering system from the project in the SIMATIC Manager.

& SIMATIC Manager - [SIMATIC_SINAMICS_RT -- DASIMATIC_) =3 ol =
% File Edit Insert PLC View Options “Window Help - [ =
D& |87& | & & 2 Bt < NoFier > -1 | %R BEM N
| -3 SIMATIC_SINAMICS_RT TR — [ Symbolc name [ Type [ Siee| Auhor___ | Las

E" ME;:E;‘IEE:I:‘T;[?E '!; Commissianing ' Cormmiszioning ms
- SN

Press F1to get Help, ASD{ANEILTE USE2.0 to Gigabit Ethe

12. | Establish an online connection with the SINAMICS drive.

13. | Download the configuration of the drive into the target device.

14. | Then execute the ""RAM to ROM™ function.

%)
15. | The sample project is now ready for operation.
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6 Operating the sample project

6.1 Controlling the servo motor

6
6.1

Operating the sample project

Controlling the servo motor

In the sample project, the cyclic communication between SIMATIC CPU and
SINAMICS drive is implemented in OB1. The OB1 contains the user program
subsequently described.

Table 6-1 Control of the servo motor

No.

Action

1.

& RN - veer prosren

Speed calculation, driwe control and failure reset

£ speed calculation

L "N _S0LL_TU3ER" MD100
L &_000000e+003
fR

[L 1.628400=+004 ] —) \\# 1644000

*R

TERIMC

T "N_Z0LL" MW110
u "hoMowe" MO.0O
SPEN  S002

The user must specify the speed setpoint used to operate the servo motor (*'"N_SOLL_USER™).

The calculation of the speed setpoint is based on the specified definitions of the PROFIdrive
profile. 6000 rpm corresponds to the value ""W#16#4000"".

The calculated speed is then buffered so that it can be further accessed (""N_SOLL").

The servo motor is operated with the calculated speed and is stopped again by setting the
"boMove™ flag.

Note

The rated speed of the servo motor installed in the training case is 6000 rpm.
The maximum speed is 10000 rpm.
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6 Operating the sample project

6.1 Controlling the servo motor

No. Action
2. A7 g il
o WELEF47E | == 2#0000_0100_0111_1110
T W 10
L "H_SOLL" MWLLO
T "H_Z0LL Drive" AWzES
L "ZEWl Drive" EVZEE
[c WElegz1l | == 2#0000_0010_0001_0001
uw
L WELEFE1L
==I
SPEN 8001
[ L WELEF4TF ] —) 2#0000_0100 0111 1111
T M 10
8001: L M 10
T "STW1 Drive" MWZEE
gPL 8003
If flag ""boMove™ is controlled to a value of 1", then the required releases are set in control
word 1(**'STW1") of the servo motor (W#16#47E), so that it can be moved.
To ensure that the motor is only moved when all releases required are actually present, its status
word 1 (""'ZSW1™) is compared with a constant word that represents the required releases
(W#16#211).
Only when status word 1 (""ZSW1'") matches this value, the bit in control word 1 (**STW1") is set,
that switches on the servo motor (W#16#47F). The servo motor is then moved with the speed
setpoint entered by the user.
3. g00Z: L o
T "N_S0LL Drive”

[ WL 6#400 | == 2#0000_0100_0000_0000

T "STWL_Drive®

Si failure reset
o "hoReset” H1.O
SPEN =003

P WELE4480 | == 2#0000_0100_1000_0000

T "STIL_Drive®

S003: HOP o

The speed setpoint of the servo motor is O rpm as long as the ""boMove™ flag is not controlled to
a value of ""1"".

In control word 1 (**'STW1"), only bit 10 (*"Control by PLC™") is set (W#16#400).

If faults are active, flag "boReset" can be controlled to a value of "1".

As a consequence, in control word 1 (*'STW1"") of the servo motor additionally bit 7
(""Acknowledge faults") is set, which acknowledges the fault (W#16#480). In this case, flag
""boMove' must have the value ""0""!
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6 Operating the sample project

6.1 Controlling the servo motor

Note The structure of the relevant (standard) telegram (i.e. STW1, NSOLL_B, etc.) is
defined in the PROFIdrive profile. You can find further information about this at
the following link:

SINAMICS S120 / S150 List Manual (Chapter 2.9)

Note The following addresses are used in the sample project to control the SINAMICS

drive:

e AW 256 Control word 1 (""STW1"")

e AW 258 Speed setpoint (""NSOLL_B"")

e EW 256 Status word 1 (*"'ZSW1")

Slot Module Order number | Address | Q address | Diagnostic Address
4 SINAMILCS-S120-LUFTO-ZFN E5LF L4O-TIAGT-B3A% 175"
X750 G &1~
NIBAFT R A/ &3
NIGOFER Al &1
1 DO SERVO 8171
F42/ Mockabe decess Foext &I
1.2

13 [T] Standard Telegramm 1, P~ 256..259  |256..259 ||

1.4
2 DO Control Unit 8170
27 Mockab decess Foekt &1
22 e PGS &165
2.3 SIEMENS Telegramm 390, ~ 260..263  [260...263
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6 Operating the sample project

6.2 Operation

6.2

Operation

The sample project is operated using the variable table *'Drive control of the

SIMATIC CPU in the SIMATIC Manager.

Here, the user can enter the set point speed for the servo motor as well as
switching the motor on and off. Possibly upcoming faults of the servo motor can
also be acknowledged.

Table 6-2 Operation

No. Action
1. Open the variable table "Drive control™, which is located in the block container of the
SIMATIC CPU.
& SIMATIC Manager - [SIMATIC_SINAMICS RT -- DASIMATIC_] =N =R
% File Edit Insert PLC Wiew Options ‘Window Help ==
0|53 gin |2 %g| % - E < NoFier > W BERE BEMI
E@ SIMATIC_SINAMICS_RT | Obiject hame | Symbolic name | Created i language: | Size in the work me | Type
EHE] SIMATIC 3193 PH/DP 55 et data TE0E
=@l BRU 3133 PN/DP 0B sTL 145 Drgar
| B 57 Program(T) 0 0BS0 CYCL_FLT 7L 8 Orgar
: g :E“C'E:S £ 0Ba2 1/0_FLT1 aTL 3B Oigar
o+ 0B&3 1/0_FLT2 STL 38 Orgar
S SINAMICS-CU310-2:X150
" & o120 custo 2 pn £ 0855 OBML_FLT sTL 38 Orgar
£ 0B8R FaCK_FLT STL 38 Orgar
£ 0B121 PROG_ERR sTL 3B Orgar
ﬁ MOD_ERR sTL 38 Orgar
[gDrive control Diive control - ariat
“ 1 13
Press F1to get Help, ASEAXBE1TE USE2.0 to Gigabit Ethe
2. In the variable table, switch to the online view using button *"Monitor variable' (1).

Then enter the required speed setpoint in column ""Modify value" into flag double word MD100

(unit: rpm) and the value "true™ or ""1" into flag M0.0 (2).
Activate the values by using the button ""Activate modify values" (3).

£2 war - [Drive contral -- @SIMATIC_SINAMICS RTASIMATIC 318-3 PR/DPACPU 319-3 PN/OPYST ... [ = [ = |25
83 Table Edit Insert PLC Variable View Options Window Help (1) 3 NEE
#| D[\ 8 &|%)e|o|] x|[2 2] M| ofade| S[F) )
Q Address Symbal Dizplay format Status value Modify value
1_ W 0.0 "hohdove” Bl true true
2 Mo 1.0  "hoReset" BOOCL I false @)
3
4 MD 100 N SOLL_USER FLOATMG_POINT . 100.0 100.0
5 MW 110 "N_SOLL" HEX VT B 11
E
7 AWy 256 "STWW _Drive" HEX Wi GR04TF
5 & 258 N_SOLL Drive" HEX VT B 11
g B 256 "IV _Drive" HEX Wik EREF 37
10
SIMATIC_SINAMICS_RTYSIMATIC 319-3 PN/DPY.AST Program(1) 4> Rl
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6 Operating the sample project

6.2 Operation

No. Action

3. The speed ""N_SOLL_USER" entered by the user is scaled according to the definitions of the
PROFIdrive profile and entered at the servo motor as speed setpoint.
Further, the required releases are set in control word 1 (*'STW1'") of the drive to move it.
Note
The speed setpoint can also be changed if the servo motor is already in operation, i.e. flag
"boMove" is set.

4. By setting flag ""boReset"", possible faults present at the servomotor can be acknowledged.

Note

Pending faults can be acknowledged only when the servomotor is not operational, i.e. the
""boMove" flag must not be set!

Further it should be noted that flag ""boReset™ is not automatically reset to the value ""0™". This
must be done manually after the acknowledgement of the faults!
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7 Further notes, tips and tricks, etc.

7 Further notes, tips and tricks, etc.

Further information

Further information about PROFINET System redundancy can be found in
following manuals in SIOS:

e System manual "SIMATIC Fault-tolerant systems S7-400H"
(https://support.industry.siemens.com/cs/ww/en/view/82478488)

e Configuration Examples for S7-400H with PROFINET SIMATIC S7-400H
as of V6.0
(https://support.industry.siemens.com/cs/ww/en/view/90885106)

e SINAMICS S120 Function Manual Drive Functions
(https://support.industry.siemens.com/cs/ww/en/view/109740020)
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8 Related literature

8 Related literature

Table 8-1

Topic

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

\2\ Download page of this entry
https://support.industry.siemens.com/cs/ww/en/view/109744811

\3\ | SINAMICS S120 Function Manual Drive Functions
https://support.industry.siemens.com/cs/ww/en/view/109740020

V6.0

M\ | Configuration Examples for S7-400H with PROFINET SIMATIC S7-400H as of

https://support.industry.siemens.com/cs/ww/en/view/90885106

\5\ | System manual "SIMATIC Fault-tolerant systems S7-400H"
https://support.industry.siemens.com/cs/ww/en/view/82478488

9 Contact

Siemens AG

Industry Sector
| DT MC PMA APC

Frauenauracher Strasse 80

91056 Erlangen
Germany

mailto: profinet.team.motioncontrol.i-dt@siemens.com

10 History

Table 10-1
Version Date Modifications
V1.0 03/2017 First version
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