N
."' ‘.M
il i
; ,f;
o
g

)

SINAMICS G:
Speed Control of a

- G120 (Startdrive)

with S7-1500 (TO) via
PROFINET or
PROFIBUS with Safety
Integrated (via
Terminal) and HMI

| ————
SINAMICS G120 / SIMATIC S7-1500

Siemens
Industry
Online
Support



https://support.industry.siemens.com/cs/ww/en/view/78788716

Legal information

© Siemens AG 2018 All rights reserved

Legal information

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

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

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

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

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

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

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

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

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

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

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

To stay informed about product updates, subscribe to the Siemens Industrial Security RSS Feed
at: https://www.siemens.com/industrialsecurity.
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1 Task

1.1 Overview

1 Task

1.1 Overview

SIMATIC S7-1500 CPUs support the connection of PROFIdrive-capable drives via
PROFINET or PROFIBUS as a speed axis or positioning axis. The standardized
PLCopen blocks make configuration particularly easy.

This application example shows how to configure and commission the SINAMICS
G120 and the SIMATIC S7-1500 using the technological functions of the SIMATIC
S7-1500.

Overview of the automation task
The figure below provides an overview of the automation task:
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2 Solution

2.1 Overview
2 Solution
2.1 Overview

Diagrammatic representation

The diagrammatic representation below shows the most important components of
the solution:

Figure 2-1 Solution with the SINAMICS G120 connected via PROFINET

PLCopen|

otion
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Figure 2-2 Solution with the SINAMICS G120 connected via PROFIBUS

PLCopen

B
1otion
ol

Advantages

Due to the use of the technological functions of the SIMATIC S7-1500, you no
longer need to generate the control word and encode the setpoint to send them to
the SINAMICS G120.

SINAMICS G120 speed control with S7-1500
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2 Solution

2.2 PLCopen

Instead, you use the SIMATIC S7-1500 motion control instructions (function blocks)
conforming to the PLCopen standard to control the SINAMICS G120.

Disadvantages

2.2

As a new motion control instruction needs to be sent for each speed change, this
method is not fully suited for applications with a constantly changing setpoint (e.g.,
due to a pressure regulator).

The number of technology objects possible in the SIMATIC S7-1500 depends on
the CPU type used:

CPU 1511 and CPU 1513 support max. 6 technology objects, CPU 1516 supports
max. 20 technology objects.

PLCopen

PLCopen is a cross-company organization that develops standards intended to
increase efficiency in development and reduce maintenance costs for control
programs.

The PLCopen organization is independent of vendors or specific products.

For more information on PLCopen, please refer to \7\.

In motion control, PLCopen defines function blocks that execute specific
movements or functions.

Figure 2-3

PLCopen

__imotion|
_control |__

The PLCopen function blocks send jobs to axes, which then execute these jobs.
An axis generally consists of a converter, a motor and, where necessary, a position
Sensor.

SINAMICS G120 speed control with S7-1500
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2 Solution

2.3 Motion control in the SIMATIC S7-1500

2.3

Motion control in the SIMATIC S7-1500

The motion control functions of the SIMATIC S7-1500 CPUs are based on the Axis
technology object.

From a programmer’s point of view, the Axis technology object represents the
SINAMICS drive, i.e. the converter, motor and, where necessary, position encoder.
A position encoder is necessary only for positioning applications.

The SIMATIC S7-1500 supports speed axes and positioning axes:
e Speed axes allow you to specify the speed at which the axis is to rotate.

e A positioning axis supports all functions of a speed axis and additionally offers
the option of approaching position values.

With the aid of motion control instructions, function blocks according to the
PLCopen standard enable the user to move the Axis technology object and
therefore the SINAMICS drive. The current axis status can be read out of the
technology DB of the Axis technology object at any time.

Figure 2-4

Maoticn Control
instructions

Drives
WO (sensors, actuators)
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2 Solution

2.3 Motion control in the SIMATIC S7-1500

The following motion control instructions are available for an axis:

Table 2-1
Motion control Function Available for
instruction L
(FB) Speed Positioning
axis axis

MC_Power Enables (or disables) the axis X X

MC_Reset Acknowledges technology alarms of X X
the axis

MC_Home Homes the position or assigns it a ) X
new value

MC_Halt Stops the axis (speed: 0) X X

MC_Movedog Moves the axis with jog signals X X

MC_MoveVelocity Moves the axis at a specified X X
velocity

MC_MoveRelative Moves the axis by a specified value - X

MC_MoveAbsolute Moves the axis to a specified value - X

SINAMICS G120 speed control with S7-1500
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2 Solution

2.4 Hardware and software components

2.4 Hardware and software components

241 Components used

The application was created with the following components:

Hardware components when using PROFINET

Table 2-2
Component Qty. Order no. Note
CPU 1516- 3PN/DP 1 6ES7516-3AN00-0ABO Alternatively, any other S7-
1500 CPU can be used.
SIMATIC S7 Memory | 1 6ES7954-8LC01-0AA0 Alternatively, any other
Card SIMATIC S7 Memory Card
4MB can be used.
SIMATIC Panel, Or other operator panel or
KTP600 Basic color 1 6AV6647-0AD11-3AX0 simulation/runtime.
PN The panel is optional.
PROFINET 6 6GK1901-1BB10-2AA0 To connect the S7 CPU to the
connector panel and the PG/PC.
PROFINET cable 6XV1840-2AH10 Sold by the meter (20 to
2000m).
SINAMICS G120 1 Gl120: Alternatively, any other
CU 240E-2 PN SINAMICS G120C PN, G120
6SL3244-0BB12-1FAOQ or G120D with PROFINET-
PowerModule: capable CU can be used.
6SL3224-0BE17-5UA0
G120C PN:
6SL3210-1KE18-8AF1
G120D:
CuU240D-2 PN
6SL3544-0FB20-1FAQ
Power module:
6SL3525-0PE17-5AA1
G120P
CU230P-2 PN
6SL3243-0BB30-1FAO0
Power module:
6SL3224-0BE17-5UA0
Motor 1 1LA7063-4AB12 Alternatively, any other motor

suitable for the used
SINAMICS G120 converter
can be used.

SINAMICS G120 speed control with S7-1500
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2 Solution

2.4 Hardware and software components

Hardware components when using PROFIBUS

Table 2-3
Component Qty. Order no. Note
CPU 1516- 3PN/DP 1 6ES7516-3AN00-0ABO Alternatively, any other
S7-1500 CPU can be used.
SIMATIC S7 Memory | 1 6ES7954-8LC02-0AA0 Alternatively, any other
Card SIMATIC S7 Memory Card
4MB can be used.
SIMATIC Panel, Or other operator panel or
KTP600 Basic color | 1 6AV6647-0AD11-3AX0 | simulation/runtime.
PN The panel is optional.
PROFINET 4 6GK1901-1BB10-2AA0 To connect the S7 CPU to the
connector panel and the PG/PC.
PROFINET cable 6XV1840-2AH10 Sold by the meter (20 to
2000m).
PROFIBUS 2 6ES7972-0BB60-0XA0 To connect the S7 CPU to the
connector SINAMICS G120.
PROFIBUS cable 6XV1830-0GH10 Sold by the meter (20 to
2000m).
SINAMICS G120 1 Gl120: Alternatively, any other
CU 240B-2 DP SINAMICS G120C PN, G120
6SL3244-0BB00-1PA1 or G120D with PROFINET-
CU 240E-2 DP capable CU can be used.
6SL3244-0BB12-1PAl
PowerModule:
6SL3224-0BE17-5UAQ
G120C DP:
6SL3210-1KE14-3UP1
G120D:
Cu240D-2 DP
6SL3544-0FB20-1PAO
Power module:
6SL3525-0PE17-5AA1
G120P
CU230P-2 DP
6SL3243-0BB30-1PA3
Power module:
6SL3224-0BE17-5UAQ
Motor 1 1LA7063-4AB12 Alternatively, any other motor
suitable for the used
SINAMICS G120 converter
can be used.
Software components
Table 2-4
Component Qty. Order no. Note
SIMATIC STEP 7 1 Floating license Service Pack and update can
Professional V13 6ES7822-1AA03-0YA5S be downloaded for free.
Startdrive V13 1 6SL3072-4DA02-0XG0 Free download.

SINAMICS G120 speed control with S7-1500
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3 Principle of Operation

3.1 Technology objects (TOs) — basics

3
3.1

3.2

3.2.1

Principle of Operation

Technology objects (TOs) — basics

The motion control functions of the SIMATIC S7-1500 CPUs are based on the Axis
technology object.

From a programmer’s point of view, the Axis technology object represents the
SINAMICS drive, i.e. the converter, motor and, where necessary, position encoder.
The position encoder is necessary only for positioning axes.

The SIMATIC S7-1500 supports speed axes and positioning axes:
e Speed axes allow you to specify the speed at which the axis is to rotate.

e A positioning axis supports all functions of a speed axis and additionally offers
the option of approaching position values.

Interaction of motion control instructions and
technology objects

Motion control instructions

A motion control instruction sends a job to the technology object, which then
executes the job. Such a command can, for example, be an axis enable, moving at
a constant velocity or positioning '

A technology object can be accessed by multiple motion control instructions.

Aside from the job status display on the motion control instructions, the Axis
technology object also saves general information such as the current velocity and
position® in a technology DB.

Figure 3-1 Data exchange between a TO and multiple motion control instructions

[ Motion | — = | Technology
—], control | — Job status i
5 —Linstruction |— < : object
% % < — Motiton| — Job > "
%55_: - ing?r:cr'?ion _ <C Job status | ction Coral
i —  Motion |— | Job >
\: ing?rrsltcrtc;:)n — <G Job status )

< Technology
DB

13]|041U0D
3y} 01 aoeysIU|

! Only positioning axes
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3 Principle of Operation

3.2 Interaction of motion control instructions and technology objects

3.2.2

3.2.3

Only an appropriate chronological order of the calls of the motion control
instructions in the control program of the SIAMTIC S7-1500 allows you to use the
TO in a technologically useful way.

Therefore, it is recommended to use a sequencer in the user program from which
the motion control instructions according to the PLCopen standard are called.

Technology data blocks
After generating the technology objects, technology data blocks are automatically
created. The TO status and more TO-typical information is entered in these blocks;

for an axis, this is, for example, the current position2 and velocity.
The technology data block can be accessed like a normal data block.

Principle of motion control instructions

Figure 3-2
MC_MOVERELATIVE @
- =1EN
A
Done = ---
---=—{Execuie
- Busyr— -
Distance CommandAbeort
Velocity edp— .
Acceleration Errorf=— .-
Deceleration Errorld
lerk EMO F—

Basically, all motion control instructions work on the following principle:

e The Axis input specifies to which TO and therefore to which axis the motion
control instruction is to be sent.

e Arising edge at the Execute input triggers the job. The job type depends on
the motion control instructions used.

e The status outputs of the FB (Busy, Done, CommandAborted and Error)
display the job status.

- While a job is active, the Busy output parameter displays the value TRUE;
when the job is complete, Busy displays the value FALSE.

- The other output parameters display the status for at least one cycle. While
the Execute input parameter is set to TRUE, these status messages are
displayed on a latching basis.

=  While the Execute input is set to TRUE, the job status is displayed at
the status outputs of the FB (Busy, Done, CommandAborted and
Error).

= If the Execute input parameter is set to FALSE while the job is not yet
complete (Busy = TRUE), the Done output (or Error or
CommandAborted) will be set to TRUE for only one cycle once the job
is complete!

e Ajob is terminated when

2 Positioning axes only

SINAMICS G120 speed control with S7-1500
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3 Principle of Operation

3.2 Interaction of motion control instructions and technology objects

3.24

Note

- it has achieved its objective (e.g., position target or standstill reached or
parameter value read) and the Done output has been set.?

- it was replaced by another job. If the Execute input is still set to TRUE, the
CommandAborted output will be set.

- an axis error or job error occurs.
In this case, the Error output will be set

All other inputs are used to define the motion. They allow the user to specify,

for example, the target position, max. velocity, acceleration, etc. The value -1.0

means that the default values specified when creating the Axis technology
object are to be used.

Replacement of a job by another job

The replacement of a job is best shown by an example:

An axis receives the job to move at a fixed velocity. (“MC_MoveVelocity”)

- It accelerates based on the settings and moves at the specified velocity.
- The Busy and InVelocity bits are set.

Now the axis receives the job to stop the motion control job (“MC_Halt”).

- On “MC_MoveVelocity”, the Busy output is now deleted and
CommandAborted is set.

- On“MC_Halt’, Busy is set.
- “MC_MoveVelocity” was replaced by “MC_Halt”.

The axis decelerates based on the settings and comes to a standstill.
- On *MC_Halt”, Busy is deleted and Done is set.

The traversing job via “MC_MoveVelocity” was replaced by the halt job via
“‘MC_Halt” and the halt job completed itself when the axis reached a standstill.

If you want to change the velocity at which the SINAMICS G120 is running,
simply send another job to the axis with the MC_MoveVelocity block.

* Some jobs run endlessly and therefore do not stop themselves. These jobs include, for
example, the enable or (endless) motion at a constant velocity. Therefore, the appropriate
motion control instructions do not have a Done output, but instead have a status output, e.g.
Status or InVelocity.

SINAMICS G120 speed control with S7-1500
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4 Configuration and Project Engineering

4.1 Creating the project configuration

4
4.1

Note

Configuration and Project Engineering

Creating the project configuration

e If you only want to download and start up the sample program, follow the

instructions in chapter 5.

e The procedure described in the following table is one option for
configuring a SIMATIC S7-1500 and parameterizing a SINAMICS
G120C PN for data exchange between a SIMATIC controller and a

SINAMICS drive. TIA Portal offers several possible solutions that differ

to a greater or lesser degree from the procedure shown here.

The tables below describe what you have to do if you do not use the sample code

and want to configure the SIMATIC S7-1500 CPU, the SINAMICS G120 and the
KTP600 HMI yourself.

Programming the SIMATIC S7-1500 and configuring the operator panel are not the

subject of this chapter.

It is assumed that the software, see Table 2-4, is installed on your PG/PC.

Table 4-1: Creating the project configuration

No. Action Picture
Creating the project
1. Open TIA Portal.
SIEMENS Totally Integrated Automation
© Siemens AG, 2008-2013
2. If TIA Portal opens in the A el

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

SINAMICS G120 speed control with S7-1500
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Open existing project

Recently used
Project Feth Last che.
DI70155469_SINAMCS_G120_.. 5121120,
120.

@ Open existing project

} Projektansicht Opened project: DA70155469_SINAMICS_G120_at_$7-1200_Start..\G120_at_S7-1200
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4 Configuration and Project Engineering

4.1 Creating the project configuration

No. Action

Picture

3. Create a new project and
assign a name (e.g.,
“G120_at_S7-1500_TO").

Project Edit View |Insert

BH save project oa . ¥

Cnline

Options Tt

F X 9

Devices

EO QO

Inserting the SIMATIC S7-1500

4, Double-click on “Add new
device”.

Siemens -
Project  Edit  View
F (3 Bl saveproject S X

Project tree

Insert

Qnline

G120_atS7_1500_TO

Opticns  Tools

EH X O

my Devices &n
[g# Ccommon data

etworks

» h_m Online access
¥ I"-_w Card Reader/lUSBE memaory

I—j]] Documentation settings
4 p_@ Languages & resources

5. 1. Select “Controller”.

2. Select the desired
CPU.

3. Then click on “OK”.

Add new device

Device name:

[PLC_1 J

~ [ Contrallers
» [ simaTic 57-1200
~ [ simaTIC 57-1500
~ W cru
» [ CPU 15111 PN
» [ CPU 15131 PN

= =

=

Controllers

L

HA » [l SIMATIC 57-300
» [ SIMATIC 57400
» [l SIMATIC ET200 CPU

r

FCsystems

Drives

&) Open device view

Device:

CPU 1516-3 PNIDP

B6ES7 516-3AN00-0ABO

Version: V1.1

Orderno.:

Description:

CPU with display; work memary 1 MB program
and 5 MB data; 10 ns bitinstruction time,
PROFINETIO, supports RTIIRT, 2 ports, MRF,
transport protocol TCPIIP, Web server, constant
bus cycle time, routing; additional IF address for
PROFINET basic services | transport pratacol
TCRIIP, Web server, routing; PROFIBUS DP master,
constant bus cycle time, routing; 4level
protection concept, integrated technology
functions: motien, cleseddoop control,
counting&measuring; firmware V1.1

QK Cancel
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4 Configuration and Project Engineering

4.1 Creating the project configuration

No. Action

Picture

Configuring the SIMATIC S7-1500

6. Go to the Device
configuration of the CPU.

T4 Siemens -

Project  Edit  Wiew

F (3 H saveproject 5

Devices

G120_at $7_1500_TO

Insert  Online  Options  Tools

=2 X 9@

L Q@

~ [ ] G120_at 57_1500_TO
B Add new device
ﬁg‘h Devices & networks

%/ Online & diagnostics

= I

2| (e

7. Open the PROFINET
interface:

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

2. Inthetree, goto
“Ethernet addresses”
of the PN_interface
[X1].

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

4. Add a new subnet
and select it.

5. Select “Generate
PROFINET device
name automatically”.

J General H 10 tags H Texts

I &, Properties ‘lilnfo g"ﬂ Diagnostics
1

b General
~ PROFINETinterface [x1]

Ethemet ad|

Operating mode
» Advanced options
Web serveraccess
Hardware identifier
» FROFINETinterface [X2]
} DPinterface [X3]
Startup
Gycle
Communication load

System and clock memary

System diagnostics

Web server

Display

User interface languages
Time of day

Protection

» System power supply
Connection resources
Overview of addresses

Ethemet addresses

Interface networked with

[Suhnel: | Not networked 1 [~]

Add new subnet J

IP protocol

(2 SetIPaddress in the project 3

Subnetmask: | 255 . 255 . 255 . O

["] Use router
==

IPaddress: | 192 . 168 .0 1 J

Router address 0 .0 .0 0

() SetlIPaddress using & different method
PROFINET

[] 5et PROFINET device name using & different 5
d

[ Generate FROFINET device name autematically |

PROFINETdevice name | plc_1 profinet interface_1 ]

Converted name: | plobl prefinetainterfacexs036c |
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4 Configuration and Project Engineering

4.1 Creating the project configuration

No.

Action

Picture

Inserting and networking the SINAMICS G120

Select the desired SINAMICS
drive:

a. Inthe “Devices &
networks” editor, go to the
“Network view”.

b. Then use drag and drop
to move the required
SINAMICS G120 from the
catalog to the graphic
area.

In the catalog, the SINAMICS
drive can be found in ...

>Drives & starters

>SINAMICS drives
>SINAMICS G120(D,P)
>Control modules

or

>Drives & starters

>SINAMICS drives
>SINAMICS G120C
>Profibus DP or PN

Alternatively, you can also
click on “Add new device” in
the tree and add the
SINAMICS in the same way
as previously the SIMATIC
CPU.

PLC_1
CFU 1516-3 FNL..

Options

[~]+]catalog

[sesrch=

[ Filter
» [ Controllers
[ oM
(18 PC <
ystems
Drives &starters

[ SIRIUS motor starters and soft starters

(a2 FROFIBUS DF

[ PN

4 G120C PN, IP20, 3AC 380-480V, 0,55KkW, FA
4 G120C PN, IP20, 3AC 380480V, 0,55kW, UF
A G120C PN, IP20, 3AC 380-480V, 0,75kW, FA
4 G120C PN, IP20, 3AC 380480V, 0,75kW, UF

4E G120C PN, P20, 3AC 380-480V, 1,5kW, FA
4 G120C PN, IP20, 3AC 380480V, 1,5kW, UF
4 G120C PN, IF20, 3AC 380480V, 2,2kW, FA
4E G120C PN, P20, 3AC 380480V, 2,2kW, UF
4 G120C PN, IP20, 3AC 380480V, 3,0kW, FAP

When using a SINAMICS
G120 with PROFINET:

Drag the mouse to connect
the right Ethernet port of the
SIMATIC S7 to the one of the
SINAMICS G120.

(PROFIBUS on the next
page)

PLC_1
CPU 1516-3 PMI..

Drive_1
GI120C PN

PLC_1
CPU 1516-3 PNIL..

FLC_1

ey PLC_1_PROFINET 10-5yste__

SINAMICS G120 speed control with S7-1500
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4 Configuration and Project Engineering

4.1 Creating the project configuration

PLC_1

CPU 1516-3 PNL..

PN/IE_1

Picture

Drive_1
G120CDP

PLC_1

{PLC_1.DP-Mastersystem (1)}

Configuring the SINAMICS G120

10.

module:

N

When using a SINAMICS
G 120C, skip this point.

When using a SINAMICS
G120, G120D or G120P, you
have to define the power

Select “Device view”
Select the drive

Insert the power
module from the

= (16120, cuz40e2
dd

-3

0%_s457_1500_.

W A e deviee
h Devices & networks
» [ ALC 1 (G 15163 DR
» ' HMIL1 [KTP600 Basic color P_
v ol Drve_1 [6120 Cu2408-2 OF)

4 online & disgnostics

5 s
» g Commen dat

+ 2 Decumenmaton seings
» @ Langusges S resaurces

* [y Online access

» i Cord AdenlUsh memory

> Reference projects

> | Details view

3 [>/8
| Device owerview |
1 Maduse st Type rderna)
| = owet : ceoszor ssus244)
1 a0 1720 23 mmsorn sz
|
< w B
|’ Properties  [*uinfo ] % Diagnostics
General
b General -~ -
PROFIBUS address. Actual value 4‘3
w Cychc dota exchange =
Actusl value
s 2ion >
== Overview | i Drive_i | ==

Tk view

Device view

Options

AW P40 20 FSA L 400V D3TEN
PM240 120 F5A U 400V 0SSk
P40 1P20 FSA L 400V 075kN

2B P40 P20 FSAL 400V 1. 1kW

W P40 20 PEAL 400V 1Sk

8 P40 720 F58 4 400V 22k

8 PH2401P20 PS8 U 400V 2210

2 P40 20 FSB A 400V 3.0

8 P1240 720 P58 U 400V 3.0k

8 P40 20 FSB A 400V 4.0KW

B P40 P20 P58 U 400V 4.0KW

W P40 20 FSC A SO0V 8,5k

8 P40 20 FSCU 400V 55k

8 PH240 20 FSC A S00V 7.5kW

W P40 P20 FSCU 400V 7 SkW

- i

-
rierro: SRR
O —
Description:

—

Energy recoveny: no

SINAMICS G120 speed control with S7-1500
Entry-ID: 78788716, V1.2,

07/2018
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4 Configuration and Project Engineering

4.1 Creating the project configuration

No. Action

Picture

11. In the “Devices & networks”
editor, go to the Properties of
the SINAMICS drive.

1. Select “Device view”

2. Select the drive

3. Click on “Properties”.

G120_at S7_1500_TO » Drive_1 [G120C PN]

|572Topology \.JiEW ”EE& Network view

IIf Device view

=

dt | [orive_ ) e [l @ 2 [100% - =

<] ] ] B3]
e e
Device overview

2| Module Slot Type Order no. Firmwar
w Drive_1 o G120CPN 65L3210-1KE18-8AF1 4.6 E
» PROFINETinterface 0x1 PROFINET interface 3

[<] [ |

————— 3
IQ Properties l||'j|,|nfo yuﬂ Diagnestics ‘

J General " 10 tags " Texts |

- General
Catalog information

General

Name: |FMG120C

12. When using a SINAMICS
G120 with PROFINET:

In

>PROFINET interface
>Ethernet addresses,

check the IP address of the
SINAMICS drive.

(PROFIBUS on the next
page)

[ Properties | %, Info y”ﬂ Diagnostics

J General H 10 tags ‘l Texts

Ethernet addre

"Jelic data sxchange
Actual value
Setpoint

» Advanced options

Diagnostics addresses

Ethernet

Interface networked with

Subnet: | PN/IE_1 I+

IP protocol

Subnet mask:

Routeraddress: | 0 0 o 0

PROFINET

[ Generate PROFINET device name automatically

FROFINET device name | drive_1

Converted name: |drivexb14fe3

When using a SINAMICS
G120 with PROFIBUS:

In
>PROFIBUS address,

check the address of the
SINAMICS drive.

[l Properties |7l Info_| [l Diagnostics

|| General |

FROFIBUS address]

"yelic data exchange

Actual value

Setpoint
Module parameter
SYNCIFREEZE
Hidentifier

PROFIBUS address

Interface networked with

Subnet: | PROFIBUS_1

Add new subnet

4 Parameters

f Address:
Highestaddess: 1126 17|
e - |

SINAMICS G120 speed control with S7-1500
Entry-ID: 78788716, V1.2, 07/2018
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4 Configuration and Project Engineering

4.1 Creating the project configuration

No. Action Picture
13. In [ Properties [ Info_@] % Diagnostics
. || General | 10tags | Texts
>Cyclic data exchange et T
Actual value
>Actual value, .
Cyclic data exchange
« Actual valued
make sure that “Standard Lol s rarmee
» i Name [ Drive_1 | = [rca [~
telegram 1 is selected. =
Diagnostics addresses
1Paddress | 102 168 0 ] EEETTI T
felegram | Standard telegram 1 \-\l
Slot |2
b Startaddress |PZD 1 -] [10 ]
[ Length [2 words ] [2words ]
d Extension |0 words ] [0 words ]
e [sunomate update[<]
o 05
or
‘§Properties ||‘_i.‘.|nfo yHﬂ Diagr
General
» General I
Actual value
v Cyclic data exch._.
Actual value Drive Partner
o Mame |[Drive_1 | =+ [P I~
Module parameter
SYNCIFREEZE Role |Slave ] | Master |
Hwidentifier PROFIBUS address |3 | [ ]
Telegram | Standard telegram 1 I=] l
ml Slot |4
A
H Startaddress [PZD 1 [+] (1o |
d Length |2 werds ] [2 words |
Extension |0 words | |0 words |
o Mol length —[v]
Process image [Futomati upaste [}
arm e I

Parameterizing the SINAMICS G120

14. Perform “basic
commissioning of the drive on
a SIMATIC motion control
axis” with the aid of the
wizard.

To do so, select

>Drive_1[G120...]
>Parameter
in the Project tree

...and click on the “Drive on
SIMATIC motion control axis”
wizard.

works
» (3 P [CPU1516-3 PiDR)
~ a Dive_1 (G120C o]

G120_at §7_1500_TO » Drive_1 [G120CPN] » Parameter

[ Peamsterview_|

i cantrol s Stepbystep basic commissioning of the drive on &
SUANIC motion contol axs

Stepbystep basic commissioning of the drive

SINAMICS G120 speed control with S7-1500
Entry-ID: 78788716, V1.2, 07/2018
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4 Configuration and Project Engineering

4.1 Creating the project configuration

No.

Action Picture

15.

The wizard is self- Dirive on SIMATIC motion controf axis 71X
Summar
explanatory. -

Flease check th dd d complete the

Enter your motor data here.

The following drive data has been entered

Drive setting
IECINEMA ot stds [0] IECMotor (S0 Hz, 51 units)

Make sure that the same O oL o o e TSR
telegram as in the previous © Motion control config Motar:

wotor type selection: [1] Induction motor (rotating)
Ste |S selected at thIS Olnt @ summa Number of motors connected in parallel: 1

P P . ¥ Rated motor voltage: 400 Vs

Rated motor current: 0.56 Ams

Rated motor power: 18.00 kW
Rated motor power factor: 0.770
Rated motor frequency: 50.00 Hz
Rated mator speed: 1350.0 rpm
Wotor cooling type:[o] Mon-ventlated

>

A summary is displayed
before you complete the
parameterization with
“Finish”. This summary can
be backed up using copy and
paste.

Motion control configuration:
FROFIdrive FZD telegrs m selection: [1] Standard telegram 1, FZD-2/2
Reference speed reference frequency: 300000

Data sets:
DDS:0
s:0 ]

Opendoopiclosed-oop control type:
Open-oopiclosed-oop control operating mode: [0] Uff control with linear characteristic

Defaults ofthe setpointsicommand sources:
Macro drive unit: [7] Fieldbus with data set changeover

Important parameters. B

The parameterization in the application example is shown below:

Drive setting:
IEC/NEMA mot stds: [0] IEC-Motor (50 Hz, Sl units)
Power unit application: [0] Load duty cycle with high overload for vector drives

Motor:
Motor type selection: [1] Induction motor (rotating)
Number of motors connected in parallel: 1
Rated motor voltage: 400 Vrms
Rated motor current: 0.56 Arms
Rated motor power: 18.00 kW
Rated motor power factor: 0.770
Rated motor frequency: 50.00 Hz
Rated motor speed: 1350.0 rpm
Motor cooling type: [0] Non-ventilated

Motion control configuration:
PROFIdrive PZD telegram selection: [/pmmssssssai telegram 1, PZD-2/2
Reference speed reference frequency:}3000.00

Data sets:

DDS: 0
CDS: 0

Open-loop/closed-loop control type:
Open-loop/closed-loop control operating mode: [0] U/f control with linear characteristic

Defaults of the setpoints/command sources:
Macro drive unit: [7] Fieldbus with data set changeover

Important parameters:
Current limit: 0.84 Arms

Minimum speed: premmmis
Maximum speedj 1500.000 rpm
Ramp-function generator ramp-up time: 0.000 s

Ramp-function generator ramp-down time: 0.000 s
OFF3 ramp-down time: 0.000 s

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

Please note the reference an d maximal speed. This values must be uses when parametrating
the Technological Object in the PLC.

SINAMICS G120 speed control with S7-1500
Entry-ID: 78788716, V1.2, 07/2018
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4 Configuration and Project Engineering

4.1 Creating the project configuration

No. Action Picture
Inserting and networking the KTP600
16. | Select the desired HMI & Moo | Do v ptons
Opel’atOI' panel gn" Metwork| © 3 Connections ﬂ % 4 :_". jm|
.u . IL v | Catalog
1. Inthe "Devices & ——
networks” editor, go = DT =| @ Fiteer
to the “Network CPU 1516-3 PNL.. . G120C PN » (il Controllers
view” @
. BLC 1 'EI SIMATIC Basic Panel
= v [53 3" Display

2. Then use drag and
drop to move the
required KTP600
from the catalog to
the graphic area.

v (4 4" Display

-~ = 2
L1l KTP600 Basic color DP
BeiC cotor or...

£l KTP600 Basic color PN
£l KTP600 Basic color PM Por...

(LA LE [C1 KTP&00 Basic mona PN
LIRZED R £l KTP00 Basic mono PN Po...
D » [ 10" Display
In the catalog, the KTP600 [ m | » (5315 Display
can be found in ... > Mswencransl
=3 arnfort Panel
>HMI T
>SIMATIC Basic Panel
>6" Display
17. Connect the HMI operator = To ; ; ice vi
pology view |z Networkview [[If Device view
| || :

panel to the SIMATIC
controller:

[f Netwark [nn Connections |HMI_c0nnecti0n - Fi;, ' :_"’.

1. Activate connection
mode and from the
drop-down list, select —

1 Highlighted: Connection E

“HMI connection”. PLC T Drive_1
CPU 1516-3 PNI.. G120C PN
2. Drag the mouse to
create a graphic —
connection between PLC_1
the Ethernet ports of
the KTP600 and the HMI_Verbindung_1
SIMATIC PLC.
2
HMI_1
KTP&0O Basic co...

The screenshot shows the SINAMICS G120 with PROFINET

SINAMICS G120 speed control with S7-1500
Entry-ID: 78788716, V1.2, 07/2018
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4.1 Creating the project configuration

No. Action Picture

© Siemens AG 2018 All rights reserved

18. When using PROFINET: |E Topology view ||§i] Network view ||!'f Device view |

Show the addresses. £ Metwork ” Connections| |HMI_connection [~ @ =
The KTP600 is automatically (A
assigned the next available IP
address 192.168.0.2.

PLC_1 Drive_1
CPU 1516-3 PNI.. G120C PN
PLC_1

192.168.1.1

[PNNE_1: 192.168.0.1]

——
|PMAE_1: 192.168.0.2

HMI_1
KTPROO Basic co...

[PNAIE_1: 192.168.0.3]

G120C_DP_at S7_1500_TO » Devices & networks

u Connections |HMI_connection

PLC_1 Drive_1
CPU 1516-3 PNI... G120CDP

FLC_1
192.168.1.1 —
PROFIBUS_1: 2 PROFIBUS 1: 3

|PNIIE_1: 192.168.0.1 I

HMI_1
KTP600 Basic co...

PNJIE_1: 192.168.0.2

Saving the configuration

19. Save the project T4 Siemens - G120_at 57_1500_TO

Project  Edit  View Insert QOnline Options It

~ [ ]16120_at57_1500_T0

SINAMICS G120 speed control with S7-1500
Entry-ID: 78788716, V1.2, 07/2018 23
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4 Configuration and Project Engineering

4.1 Creating the project configuration

Change device of SINAMICS G120

It is possible to change the SINAMICS after the configuration.

Table 4-2: change device

CFU 1215C

No. Action Picture
1. Select the SINAMICS G120 and
open the mask for change.
PLC_1 Antrieb_1

G120C PN

I]'f Device configuration

It is possible to change the size
and the firmware-version of a
SINAMICS G120C.

The firmware-version is
changeable by all SINAMICS
G120.

Change device — GT20CPN

Current device:

G120CFPN
Article no_: 65L3210-1KE18-BAF1
Vemon: (a7 ]
Description

Device Type: G120C PN
Power Modul Type:
1P20, 4.0kM, FA

Bus systems: PROFINET
Analog inputs: 1
Analog outputs: 1
Relay outputs: 1

Digital inputs: 6

Digital outputs: 1
Qther inputs foutputs:
Safetyfunctions: 5TO

I 2
Voliage range: 350480V
<] W ]

New device:

[2]

G120CFN
Article no._: 65L3210-1KE14-3UF1 =
o
a7
Description:  4.7.3
BT
Power Modul Ty e
P20, 1.5kW, UF

Bus systems: PROFINET Ll
Analog inputs: 1

Analog outputs: 1

Relay outpurs: 1

Digital inputs: 6

Digital outputs: 1

Other inputs foutputs:

Safetyfunctions: 5TO

Voltage range: 380480V

[<T ]

Compatibility information

Information

~ [l Drives & starters
= [32 SINAMICS drives
- [33 SINAMICS G120C
~ (32 3AC 380480V
~@pN
» [a2 Fsaa
~[a@ FsA
4E IF20, 0,55KW...
4E IP20, 0,55k
4E IP20, 0,75KW...
2 P20, 0,75kW.
4 IP20, 1,1KW, FA
A IF20, 1,1kW, UF
4B IP20, 1,5KW, FA
A 1F20, 1,5kW, UF
4E IP20, 2.2k, FA
& IF20, 2.2kW, UF
4E IP20, 3,060, FA
A IF20, 3,0KW, FA
4E IP20, 3,0k, UF
4 IP20, 4,0KW, FA

4 P20, 4,0kW, UF

Iil

X

[5]

NOTE

PROFINET-devices.

SINAMICS G120 speed control with S7-1500

Entry-ID: 78788716, V1.2,
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4 Configuration and Project Engineering

4.2 Creating the Speed axis technology object

4.2

Creating the Speed axis technology object

Table 4-3: Creating the project configuration: TO

No. ‘ Action Picture
Creating the technology object
1. Open the project created in
41
2. ° In the tree, open the T4 Siemens - G120 _at S7_1500_TO
Controller Em]e;;l Egun View Insert xgn\me Options  Tools
. « E Save project 5 = X D
o Double-click on “Add new oo =
8 ” ject tree [
ObJeCt : Devices
HOO
~ [ PLC_1[CPU 15163 PN/DP]
Il Device configuration
% Online & diagnostics
» [l Program blocks
-
» External source files
» (g PLCtags
» [ig PLC data types
b [ Watch and force tables
W2 Tracec
3. First select Add e objet x
1. “Motion Control” and (7o, speeds
_Speediis_1
then select
sme ersion =
2. the S7-1500 'ﬁ' T oo C w o
teChnOlOgy Ob]eCt = [7] 57-1500 Motion Con... et P
« s <1 manual
TO_SpeedAxis”. voson coneol | ) 1ospeeires 2T .
3. Click on OK to create AL 1o s
. ~ [ ] Other technology... V1.0
the object. E & TO_ExternalEn... V1.0 The "Speed oxis (10.Specdns) technology
controllerYou can issue commands for the
default speed to the drive with FLCopen
ED mu(iur: cpumrul‘in‘suuwuns.‘ Feces
)
Counting and
measurement ‘ (I o H > ‘
V|Additional information
Title: |
Comment:
N [T E—
B r— T —
I T—— [y S
4, The technology object

configuration opens.

In Basic parameters, you can
define the unit to be used.
For this example, you should
use “1/min”.

Note:

General

user program Technology object
ms

User units

» PR

Mator

e w

The “blue” check mark means that default values are sent.
The “red” X means that values are missing or invalid.
The “green” check mark means that values were entered.

SINAMICS G120 speed control with S7-1500

Entry-ID: 78788716, V1.2,
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4 Configuration and Project Engineering

4.2 Creating the Speed axis technology object

No. Action Picture

5. In “Hardware interface >
Drive”, select the SINAMICS
drive to be used with the

Dats exchange

technology object. g et

V0000

1. Clickon “...” to open
the selection dialog.

2. Select the SINAMICS
drive to be used.

3. Confirm the entry.

Data exchange

1

e [
Sln
W o

2

[ Show all madules.

6. In “Hardware interface > Data
exchange”, specify the same
telegram and the same
standardization as in the
parameterization of the
SINAMICS G120.

a. Make sure that telegram 1
is selected.

b. Make sure that the same
reference speed is
entered as in the
SINAMICS Wizard in
Table 4-1 Step 15.

c. Make sure that the same
maximum speed is
entered as in the
SINAMICS Wizard in
Table 4-1 Step 15..

300

Motor
i

Data exchange with the drive

Frame: f[|or_TeL1_sTanoARD - Y Device canfguration
The 1pecitcation of the drive speed s &

Reference speed: 20000 imin @ percentage of the reference speed in
0%

wasimum spaed: [ 20000 Vimin
T

the range -200% ta +2

© Siemens AG 2018 All rights reserved

7 In “EXtended pal’ameters" G120_at S7_1500_TO_PN_en » FLC_1[CPU 1516-3 P/DF] » Technology objects » TO_SpeedAxis_1 [DB1]
you can enter more speed E——
axis data. ———

a. In“Extended
parameters>Mechanics”,
you can set a gear ratio.

b. In “Dynamic limits”, you
can specify the maximum
dynamic properties of the
speed axis. Here you
should enter 0.5 s as the
(minimum) ramp-up and
ramp-down times and
have the values
recalculated.

c. In“Dynamic default
values”, you can specify
the default values for
motion commands.

d. In“Emergency stop”, you
can enter the deceleration
values for the emergency

AAIGINIOD

Achange in the speed limit aflects scceleration snd deceleration:
the ramp-up time and ramp-down time 5tays the same.

Speed

Acceleration

Tos 3 Tos
Rampup ime: Rarnp-down time:

-dewn time apply witheutjerk

The specified ramp-up time and ramp-down limit
The rampup time and the ramp-down time are increased by the smoathing time when jerk kmit is activated (erk > 0"}

Smoething time (f) Jer
08 s = 20000 i

Default of extended parameters

Based on the dynamic response limits, the T4 Portal ean calculste and set defsult values ofthe axis
his son i parsmerers listed i son dialogs.

stop.

SINAMICS G120 speed control with S7-1500
Entry-ID: 78788716, V1.2, 07/2018
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4 Configuration and Project Engineering

4.2 Creating the Speed axis technology object

No.

Action

Picture

Save the project.

I Siemens - G120_at 57_1500_TO

Project  Edit  View

Project tree

Devices

|nsert  Online  Options Tc

FHOQ

~ | ]6120_at57_1500_T0

Create a new block in the
controller.

Project  Edit  View

G [ saveprojet 5 ¥ 25

Devices

50O 2
~ [ PLC_1 [€PU 1516-3 PN/DP]

Il Device configuration
% Online & diagnostics

I Add new hh:u:l-. ’7

4 Main [OB1]
& MC-nterpolator [0B92]

Insert  Online  Option

x
q

10.

a. Select Function block.
b. Assign the block a name,

e.g. Motion Control.

c. Select a programming

language, e.g. FBD.

d. Click on “OK”.

Add new block

Name:

| MotionControl

"

Organizmtion
block

= o

Function block

5

Function

Data block

> | Additional information

Language: FBD [+
S —
) manusl

(®) automatic

Description:

Function blocks are code blocks that store their values permanently in instance data blocks,
5o thst they remain avbilable after the block has been executed.

more...

[ Add new and open

11.

The new FB opens
automatically.

From “Instructions >
Technology > Motion Control
> S71500 Motion Control”,
insert the following blocks:

e MC_Power

¢ MC_Reset

e MV_Halt

e MC_MoveVelocity
e MC_Moveldog

x pdi

F (Y soveproject & ¥ 3 0

Optins ook Mindow tielp Totally Integrated Autemation

Devices |

100

- AC_1 (U 15163 DR
oe

& diagnostics

® Oreis i A ME Y G coonine F cootiine | o M0 ° PORTAL
Options 3
EIEEEOE B ECIGENE] ElH
Interface » | Favorites i

~ ame oara ype T TP e r—— 5

1> | Extended instructions

~ Block title: ~

TR L] Bumselie

~ (3 Network 1:

e Busy
iz Erori—
Enabie Erond|
Stophiade Eno|

v Nahuk 2

SINAMICS G120 speed control with S7-1500
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4 Configuration and Project Engineering

4.2 Creating the Speed axis technology object

No. Action Picture
When inserting the blocks, Call options IS¢
you have to select whether Multiple instance
}'OU want to create a Separate Mame in the interface MC_POWER_Instance
instance DB for each FB or B
H The called function block saves its data in the instance data
Store_ the InStance data asa _Single block of the calling function block and notin its own instance
multi-instance in the instance instance data block.
This allows you to concentrate the instance data in a single
DB .(tO be Created) of FB block and to get by with fewer instance data blocks in your
Motion Control. program.
For the example, you should %B
select multi-instance. )
Multi
instance Moare...
oK 1 | Cancel
12. At the Axis interface of the ¥ Network1:
“MC_..."” blocks, always select Femment
“TO_SpeedAxis_1". 4NC_FOUER.
Instance
MC_POVER g0 -
= EN Status = -
%DB1 Busy — -
“TO_Speedfds_1" Aois Error == ...
fel:e — Enable Errorld
00— StopMode ENO —
- Network 2: o
#MC_RESET_
Instance
MC_RESET g
Done — -
Busy — -
-~ EN CommandAbort
%DB1 ed —
*TO_Speednis_1" — fxjs Error — -
false — Execute Errorld
Restart ENO —
Example of the interconnection of the Axis interface.
13. Open the “Main [OB1]” block T Siemens - G120_at 57_1500_TO_PN_en

and in this block, call FB
“MotionControl”.

Confirm the creation of an
instance DB.

Project  Edit  View Insert Online Options TJools Window

% (3 saveprject B X = 5 X D2 G B MG E R F coonline £¥ Gooffline

Devices

...PLC_1 [CPU 1516-3 PNIDP] » Program blocks » Main [OH

Help

» [l Local modules
» (g Distributed lio
» [ HMI 1 TKTP600 Basic color _.

- Network 2:

QO Bz s OE=E & /| €2 6o o
Interface
~ [ PLC_1 [CPU 1516-3 PN/DP] Name Dats type Comm
JIY Device configuration 140~ Input
% Online & disgnostics 2 @@= Initial_call Bool 2| Initisl
';-_p Program blocks — 3 @@= Remanence Bool =True,
ﬁ"t\dd new block A |TI T T
4 Mein [0B1] =TT
2 MCinterpolator [0B92] £ |scn 4 - o Af]
& nCServo [0891]
48 MotionControl [FB1] i in Program Sweep (Cycle)”
@ MotionControl_DB [DB2] Comment
» System blocks
~ - Network 1:
¥ | Technology objects
» [ Extemnal source files Comment
v (g PLC tags =
» Lig PLC data types %pa2
‘Watch and force tables “MotionControl_
34§ Program info B
4 PLC alarms TS L
E) Text lists == EN ENO —
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4 Configuration and Project Engineering

4.3 Safe Torque Off (STO)
with Safety Integrated

No.

Action

Picture

14.

Save the project.

I Siemens - G120_at 57_1500_TO

Project  Edit  View [nsert Online Options Tc

Project tree

Devices

FHOQ

~ | ]6120_at57_1500_T0

4.3

Safe Torque Off (STO)

with Safety Integrated

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

not available for the SINAMICS G120P.

Requirements

e Make sure that the digital inputs DI 4 and DI 5 (terminals 16 and 17) of the
G120 that form the fail-safe input F-DI are not assigned a “standard” function.

This is ensured in the sample project and in the factory settings.

Figure 4-1: Digital inputs

Figure 4-2
G120_at 57_1500_TO_PN_en » Drive_1[G120CPN] » Parameter
Devices Wizards Functional View Parameter View
%00 2@ onb [ owsp o
} Basic settings I P
+ [ G120_at57_1500_TO_PN_en ? 3 By ia e puts)
I Add new device
o Devices & networks Current 1i0 configuration: |[7] Fieldbus with data set changeover ]
<
» [l PLC_1 [CPU 1516-3 PN/DP] [
» |4 HMI_1 [KTP600 Basic color PN] o e Digital input 0 Digital input 0 inverted

» [ Cnline access
» [ Card ReaderiUSB memory

« [ Drive_1 [G120C PN]

b Setpointchannel

' atien
1 » Operating mode

¥ Parameter
: 9
%] online & diagnestics
28 Traces
» [g§ common dats
» [5]) Documentation settings

» [ig Languages & resources

e Fortest purposes, apply 24V to DI 4 and DI 5 or connect an emergency stop
control device. Do not forget to connect the reference potential of inputs DI 4

P Drive functions
» Application functions
P Communication

} Interconnections

_——— _—{p1055[1] Bl Jog bit 0 ] )

DIt Digital input 1 Digital input 1 inverted
o < Pt [ —
Dl 2 Digital input 2 Digital input 2 inverted
7| < o]t Acknoniedg BT —f—o
NE] Digital input 3 Digital input 3 inverted
B < o~ PE100E Command data zetze [ | —fRd—
s « ——_——— Noentry  [|—fB—_— Noentry [
DI5 Digital input 5 = Digital input 5 inverted
i R »

and DI 5 to ground. The wiring of the signals is shown in chapter Fehler!

Verweisquelle konnte nicht gefunden werden._Fehler! Verweisquelle

konnte nicht gefunden werden..
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4 Configuration and Project Engineering

4.3 Safe Torque Off (STO)
with Safety Integrated

Activating safety functions

No. Action Picture
1. 1. Navigate to the Eroischieg = o) 2
. . . Devices T Wizards Functional View La
configuration editor. ey { e R
2. Select the function view. e = @4
3. Go online. R vere ot e
4. Activate the safety e - . | [
commissioning mode. e b Sy
Frammeter | ] > - e e et
. heszdecimal format
% Online & diagnostics
; ,Uahm _ Ovenview of li0 interconnection and field
‘g1 Common data communication
¥ E:m Documentation settings.
The safety commissioning mode is displayed as follows:
A The function view is not online.
A The function view is online, safety functions are not activated.
A Safety commissioning is active.
2. Enter the current password. G RN
Change the default password & G120 [G1200RN]
“0” of a factory new
SINAM'CS G120 Enter the current passoword:
Note: e
When resetting the safety R I -
parameters to factory p Fepeetmeny :
Settlngs, the ass'gned AN NN NN NN NN AN EENEEEEEEEEEEEEEEEEEEEEEEREEEEEER?
password remains.
3. Select the safety functionality. | Wizards || Functinnal View Parameter View

1. Make sure that the safety
commissioning is
activated.

2. Navigate to the selection
of the safety functionality.

3. Select the “Basic
functions”.

4. Click on the “Control type
| safety functions” button.

3

cDs: [0 (Active] = |

¥ Basic settings

» Data sets

Units

Referenc

evariables

110 configuration

b Inputsioutputs

} Setpoint channel

DDS: |EI (}‘-.ct\\.rejvl ' A '

Selection of the safety funciionality |

| Basic functions [+
Mo safety function

Basic functions k
Basic functions conta

‘the safety function STO.)

~ Drive functions

shutdown functions

2 Control type |

safety functions

¥ Brake control 4
¥ Safetyintegrated Teststop
Selection of the safetyﬁ.mctlnnahtyl
P Functicns
Test stop F-DIIF-DOIPROFIsafe

F-DIF-DO/PROFIsafe
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4 Configuration and Project Engineering

4.3 Safe Torque Off (STO)
with Safety Integrated

No. Action

Picture

4,

Select control type and safety

function.

1. Select the control type
“via terminals” (default
setting).

2. Click on the “STO” safety
function (the only one
available).

‘ Wizards

|| Functional View

-

Basic settings
b Inputsioutputs
» Setpointchannel
» Operating mode
> Drive functions
Shutdown functions
» Brake control
v SafetyIntegrated
Selection of the safety functionality
¥ Functions
5TO
Test stop
F-DIIF-DOIFROFIsafe
Vdc controller

cDs: [0 (Active]w]  DDS: [0 (Active]w]| A

Control type / safety functions

Control type:
1
@ via terminals
wia <8
O via terminals and PROFIsafe

Safety functions:

Parameter View

5. Output “STO active” S0
On demand you can
interconnect the “STO active”
output. However, this is not FOI H stoactive [ "ST0 sctive” output
necessary in this application. [=] s0 —e— O
STOP A —
6. Test stop
cos: [0 (active]>]  DDS: [0 (Activ
On demand you can _ =g
. } Basic settings
interconnect... » Inputsioutputs
. b Setpoint channel
1. the time for the test stops. b Operating mode
2. the “Test of the shutdown = B AL
. ” Shurdown functions
paths required” output. b Breke control
P * SafetyIntegrated
HOWeVer, thls I% not . 3 selection ofthe safety functionality
necessary in this application.
-DIF-DO/FROFIs afe
Vdc controller
Test stop
Forced checking procedure
ofthe shutdown paths Test ofthe shutdown
STO on processor 1 ! paths required
e — r @ A [
1h
Time remaining until
teststop of 7] 59
Days Hours Minutes
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4 Configuration and Project Engineering

4.3 Safe Torque Off (STO)
with Safety Integrated

No. Action

Picture

7. F-DI configuration

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

However, this is not
necessary in this application.

F-DI/F-DO/PROFlsafe

cps: [0 (Active]=]  DDs: [0 (Activ

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

P Functions

F-DI/F-DDIPROFIs afe:

F-DI configuration:

F-DI discrepancy time F-Dlinputfilter
500.00|ms ms

8. Exit the safety commissioning
mode by pressing the A Fol
button. = Nex o
xit safety commissioning mode
and accept settings
9. Save the changed safety Activate settings

parameters in ROM.

For the changes to the safety parameterizmtion to take effect,
they must be saved in the drive (Copy RAM to ROM),

and the systern rectarted.

Anacceptance testis also required.

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

[! Yes MI No

10. Terminate the online
connection by pressing the
button.

53| cos: [o@aftve]v] ops: [0

» 15 Go offline

Data sets

11. At the SINAMICS G120 you perform a “POWER ON”.

(Keep voltage off until all LEDs are dark.)
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5 Installation and Commissioning

5.1 Connection diagram

5 Installation and Commissioning
51 Connection diagram

Figure 5-1: Wiring for PROFINET

L1

L2

L3

N

PE

L1 L2 L3 PE

9 +24V OUT

16
17

F-DI
69 DI COM1

34 DI COM2
28 GND

SINAMICS
G120C PN

uz v2 w2 PN

24V DC

CPU 1516

PN1 PN 2
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5 Installation and Commissioning

5.1 Connection diagram

Figure 5-2: Wiring for PROFIBUS

N
L1 L2

9 +24V OUT

16
17

F-DI
69 DI COM1

34 DI COM2
28 GND

SINAMICS
G120C PN

uz vz2 w2
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DP

24V DC

CPU 1516
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5 Installation and Commissioning

5.2 Downloading the project to the components

5.2 Downloading the project to the components

Table 5-1
No. Action Figure
1. Open the sample project or the

project created in chapter 4.

2. a. Select the S7-1500 CPU and TA Siemens - G120 _at

b. then click on “Download to Project Edit View Insert Online Options Tools Window Help 2
device”. Cf i ssveproject & X = 2 X 92 G G B RS coor
Project tree o 4 '

- ] G120_atS7_1500_TO

ﬁb'f’«dd new device

o z L 1
> p_]. PLC_1 [CPU 1516-3 PN/DP]

_ asic color PN]

» 3 Drive_1 [G120C PN]
3 m Commen data
3 rj] Decumentation settings

3 p@ Languages & resources
» r:‘ Online access
» pj Card Reader/USB memory

3. If the “Extended download to e L Sl X

Configured access nodes of "PLC_1"

device” dialog opens, = =
evice evice type slot Type Address Subnet
a Select the Settings necessary ! FLC 1 CPU1516-3 PNIDP 1 X3 FROFIBUS 2

CPU1SIE3PNIDP 1 X1 PNIIE 192.1680.1
for your Onllne COﬂneCtIOﬂ CPU15163 PNIDP 132 PNIIE 19216811
b. selectthe CPU 1516-3 1
PN/DP d Type ofthe PGIPCinterfacef @ pwie |+
an reircineriace] [l rrorvooe e -] ©4)

Try el interfaces

)

c. click on “Load”. et

Compatible devices in target subnet [7] show all compatible devices

T e e e 2

I [ PLC_1 CPU 15163 PNIDP__PNIIE 192.168.01 PLC_1 '

D Flash LED
Online status information
@ Scan completed. 1 compatible devices of 1 accessible devices found. [~]
=+ Retrieving device information_.. =
Scan and information retrieval completed.

4, Proceed in the same way to load 74 Siemens - G120_at 57 15
the SINAMICS G120 Project Edit View Insert Online Options Tools Window _He 2
UF (Y saveprojecr & X 35 = X 9 (¥: Gy G| g B R Y coor

Project tree m 4

Devices
o

~ | ] G120_at57_1500_TO0
B Add new device
iy Devices & netwarks
» [l PLC_1 [CPU 1516-3 PN/DP]
CREGa=Busiey 1 'or PN
1 ]

v et
¥ I—iﬂ] Documentation settings
¥ p_@ Languages & resources
» p_m Online access

» p_w Card Reader/USB memory
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5 Installation and Commissioning

5.2 Downloading the project to the components

No. Action

Figure

5. “POWER ON” the SINAMICS
G120.

(Switch off the voltage until all
LEDs are off and then switch it
back on.)

6. Proceed in the same way to load
the operator panel.

Project Edit View Insert Online Options Tools Window He\yz

G Y Hsvepoiect & X X O W OGNy BR Yoo

o

Project tree m 4
Devices
LX) 2

~ []G120_at 57_1500_TO
B Add new device
B Devices & netwarks

¥ 5 Drive_1 [G120C PN
» [g§ Common data

» _r::ﬂ] Documentation settings
» I‘_@ Languages & resources
» [ Online access

» [if Card Reader/USB memory

SINAMICS G120 speed control with S7-1500
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6 Operation of the Application

6.1 “MC Watch” watch table

6
6.1

Note

Operation of the Application
“MC Watch” watch table

The program of the sample project consists only of the call of the blocks for the
motion control instructions.

The visualization of the blocks on the operator panel allows you to test the
individual functions and get to know their reactions.

If you cannot or do not want to use an operator panel, you can also use the “MC
Watch” watch table created in the sample project.

iemens - G120 atS7 1500 TO_PN_en

Poject  Edit View Insert Online Options Tools Window Help Totally Integrated Automation
G5 (R seveproject & M 3 02 X D 5 MG B R M coonine ¥ Gootfine | £, 8 M % | | PORTAL
Devices @)
EY-X TN g
i Name Ad... Display format Menitor value Modify value & Comment H
v [Je120_ats7 150010 Pn_. E[a ]| *MotionControl_DB®.MC_POVER_Instance Enable EDEUD\ [=] @ Faise FALSE M 1
[ Add new device 2 “MotionControl_DB"MC_POVIER_Instance Status. Bool [ FALSE g
e T s “MotionControl_DE”.MC_POVER_Instance Ermor Bool [ FaLsE f
~ (S PLC_1 [CPU1516-3 PNI P “MotionContral_DB" MC_POVIER_Instance Errorld Hex 1620000 ;—
Y Device configuration 5 E
% Online &diagnostics 6 *MotionControl_DB".MC_RESET Instance Exccute Bool [ FALSE =
» 5 Frogram blocks o (7 *MotionControl_DB" MC_RESET_Instance Done. Bool [ rALSE ol
» [ Technology objects o | “MotionControl_DB".MC_RESET_Instance Error Bool [ FALSE
e i B “MotionControl_DB”.MC_RESET_Instance Erorid Hex 1620000
» [@PLCtags ] 1
» [ PLC data types 1 *MotionControl_DB.MC_MOVEVELOCITY.Instance Velocity Floating-point nu... 1000 1000 =] |
\ 1 *MotionControl_DB" MC_MOVEVELOCITY.Instance Execute Bool [ FALSE TRUE =]
*MotionControl_DB".MC_MOVEVELOCITY_Instance Busy Bool [ FALSE
*MotionControl_DB"_MC_MOVEVELOCITY_lnstance.InVelocity Bool @ FaLse
s “MotionControl_DB" MC_MOVEVELOCITY_Instance CommandAborted Bool [ FaLsE
6 “MistionContral_DB".MC_MOVEVELOCITY_Instance Error Bool [ FaLSE
7 *MotionControl_DB.MC_MOVEVELOCITY.Instance Errarld Hex 1620000
18
19 *MotienControl_DB" MC_HALT Instance Execute Bool [ FaLSE FALSE ™M 1
» [ Local modules 20 “MotionControl_DB" MC_HALT_Instance Busy Bool [ FALSE
» (1§ Distributed 10 n “MotionControl_DB".MC_HALT Instance Done Bool [ FaLsE
+ [8 Online cord dota 2 “MistionContral_DB".MC_HALT Instance CommandAborted Bool [ FaLSE
» [ HML1 [KTP600 Basl. 2 *MotionControl_DB".MC_HALT Instance Error Boal ] FALSE
[ neh 24 *MotionControl_DB* MC_HALT Instance Errorld Hex 1620000
(<] n =
~ [ Details view 26 “WotionControl_DB" MC_MOVEJOG.Instance Velocity Floating-point nu... 100.0
27 *MotionControl_DB”.MC_MOVEJOG_Instance JogForward Bool [ FaLsE FALSE ™M 1
— 28 “MistionContral_DB".MC_MOVEIOG _Instance JogBackward Bool [ FaLSE
29 *MotionControl_DB".MC_MOVEIOG Instance.Busy Boal ] FALSE
30 *MotionControl_DB.MC_MOVEIOG Instance InVelocity Bool [ FALSE
el *MotionControl_DB*.MC_MOVEIOG Instance.Commandrborted Bool [ FALSE
32 “MotionControl_DB”.MC_MOVEJOG_Instance Error Bool @ FaLsE
E “MotionControl_DB".MC_MOVEJOG _Instance Errorid Hex 1620000
24
35 *T0_Speedivis_1* Velocity Floating-point nu... 0.0 Setpoint
36 *T0_Speediis_1 ActualSpeed Floating-point nu... 0.0 actual value
|%,Info_4)| % Diagnostics

4 Portal view ovenien | %] Online & dia._ X ™
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6 Operation of the Application

6.2 Operation of the application with a panel

6.2 Operation of the application with a panel
6.2.1 Screens and screen navigation
Figure 6-1

From all
lower-level screens

=
7}
3}
a
Il
(2]

From all
lower-level screens

SINAMICS G120 unction menu ns Industry Online Support

|_Power and Reset MoveVelocity

Status Movelog
_——
Error

- Promot

Overview screen

#®

i 2

Online Support

Motion commands

a w

w

il Bl ) ) B B ) ) ) 5 ol ] 5l ol sl e il 2 ) ) il e ) | | ]

m Exit Runtime

Change language (German/English)

6.2.2 General controls

Header SIMNAMICS G120 Function menu

In the header, you can see:

e On the left: The project name

e Inthe center: The error symbol (if an error has occurred)
e On the right: The name of the current operating screen

SINAMICS G120 speed control with S7-1500
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6 Operation of the Application

6.2 Operation of the application with a panel

Footer _

The setpoint and the current speed of the drive are displayed directly above the
footer.

n In all operating screens, “Home” allows you to return to the start screen.

E In all operating screens, “Menu” allows you to return to the Function menu.
E “Language” allows you to change the language between German and English.
. “Exit” allows you to exit Runtime.

6.2.3 Function menu

Figure 6-2
SIEMENS

SIMAMICS G120 Function menu

Power and Reset MoveYelocity
Status

From the Function menu, you can call the individual operating screens:

SINAMICS G120 speed control with S7-1500
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6 Operation of the Application

6.2 Operation of the application with a panel

Table 6-1

Operating Function
screen

Power and Reset | Visualization of MC_Power and MC_Reset.
MC_Power is used to enable the axis (On/Off).
MC_Reset is used to acknowledge errors of the axis.

Status Visualization of the status bits of the Axis TO.

Error Visualization of the error bits of the Axis TO.

MoveVelocity Visualization of MC_MoveVelocity.
This FB is used to start an (endless) axis motion at the specified
velocity.

MoveJog Visualization of MC_MoveJog.
This FB allows you to “jog” the axis.

Halt Visualization of MC_MoveHalt.

This FB is used to stop the axis.

6.2.4 Power and Reset

Figure 6-3
SIEMENS

SINAMICS G120 Power and Reset

Fil |%2| 8 74 S| el

MC_Power

A rising edge at the “Enable” input of “MC_Power” enables the axis. The
SINAMICS G120 switches on, the speed setpoint is 0 until a new setpoint is
specified using a motion control command.

The “StopMode” input allows you to define how the axis responds if the enable is
removed from it. Click on the gray rectangle to display the select menu.

SINAMICS G120 speed control with S7-1500
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6 Operation of the Application

6.2 Operation of the application with a panel

The “Status”, “Busy”, “Error” and “ErrorlD” outputs allow you to read the current
status of the block.

MC_Reset
A rising edge at the “Execute” input of “MC_Reset” acknowledges errors of the
axis. (If the cause of the error is no longer relevant.)
The “Done”, “Busy”, “CommandAborted”, “Error” and “ErrorID” outputs allow you to
read the current status of the block.

6.2.5 Status

Figure 6-4
SIEMENS

SIMNAMICS G120 Status

Fil 72| Fe| |74 S| e

This operating screen displays the status bits of the axis.

The footer of this screen includes a hot key that allows you to go directly to the
“Error” operating screen.
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6 Operation of the Application

6.2 Operation of the application with a panel
6.2.6 Error

Figure 6-5
SIEMENS

SINAMICS G120

42

Fil %2 3 74 S| el

This operating screen displays the error bits of the axis.
MC_Reset allows you to acknowledge pending errors.

The footer of this screen includes a hot key that allows you to go directly to the
“Status” operating screen.
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6 Operation of the Application

6.2 Operation of the application with a panel

6.2.7

MoveVelocity

Figure 6-6
SIEMENS

SINAMICS G120 Move¥elocity

Fil %2 3 74 S| el

A rising edge at the “Execute” input of “MC_MoveVelocity” starts the axis motion to
the velocity specified at the “Velocity” input or, if it is already in motion, specifies a
new setpoint.

Click on the “Direction” input to define in a menu how the direction of axis rotation
is to be defined.

The “Current” input allows you to define if the “Velocity” and “Direction” inputs are
evaluated. For speed axes, it is hardly possible to use this function in a useful way.
For positioning axes, it allows you, for example, to replace a positioning operation
in which the axis is to continue to move at the current velocity.

The “Acceleration”, “Deceleration” and “Jerk” inputs allow you to define how the
axis is to reach the specified velocity.

If you specify a negative value, for example -1.0, the value defined when
parameterizing the axis in TIA Portal (dynamic default value) will be used.

The “InVelocity”, “Busy”, “CommandAborted”, “Error” and “ErrorlD” outputs allow
you to read the current status of the block.

The footer of this screen includes a hot key that allows you to go directly to the
“Halt” operating screen.
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6 Operation of the Application

6.2 Operation of the application with a panel
6.2.8 Halt

Figure 6-7
SIEMENS

SINAMICS G120

L

Fil %2 3 74 S| el

A rising edge at the “Execute” input of “MC_Halt” decelerates the axis to a
standstill.

The “Deceleration” and “Jerk” inputs allow you to define how the axis is to come to
a standstill.

If you specify a negative value, for example -1.0, the value defined when
parameterizing the axis in TIA Portal (dynamic default value) will be used.

The footer of this screen includes a hot key that allows you to go directly to the
“Move_Velocity” operating screen.
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6 Operation of the Application

6.3 Sample scenario for operation

6.2.9 MoveJog
Figure 6-8
SIEMENS

SINAMICS G120 Movelog

A rising edge at one of the inputs, “JogForward” and “JogBackward”, of
“MC_MovedJog” moves the axis at the velocity specified at the “Velocity” input.
The axis stops automatically when the input signal returns to “false”.
The “Acceleration”, “Deceleration” and “Jerk” inputs allow you to define how the
axis is to reach the jog velocity.
If you specify a negative value, for example -1.0, the value defined when
parameterizing the axis in TIA Portal (dynamic default value) will be used.
The “InVelocity”, “Busy”, “CommandAborted”, “Error” and “ErrorID” outputs allow
you to read the current status of the block.

6.3 Sample scenario for operation
The program of the sample project consists only of the call of the blocks for the
motion control instructions.
The visualization of the blocks on the operator panel allows you to test the
individual functions and get to know their reactions.
The aim of the steps below is to show you some aspects of the motion control
instructions.

Table 6-2

No. Action Remark

Call the “Function menu”.

Click on “Power and Reset”.
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6 Operation of the Application

6.3 Sample scenario for operation

No. Action Remark
3. Acknowledge pending errors with a rising edge
at “Execute” of “MC_Reset”.
4. Enable the axis with a rising edge at “Execute” | The drive switches on and keeps the speed
of “MC_Power”. 0.0.
The “Status” output indicates that the axis is
enabled.
Call the “Function menu”.
Click on “MoveJog”.
e At “Velocity”, specify a jog velocity. The drive runs at jogging speed.
e  Move the drive by generating a rising When the setpoint speed is reached, this is
edge at “JogForward” or “JogBackward”. | displayed at the “InVelocity” output.
¢ Remove the signal to stop the axis.
Call the “Function menu”.
Click on “MoveVelocity”.
10. e At “Velocity”, specify a velocity. The drive runs at the specified speed.
e  Move the drive by generating a rising When the setpoint speed is reached, this is
edge at “Execute”. displayed at the “InVelocity” output.
e At “Velocity”, specify a different velocity.
e Change to the new velocity by again The drive decelerates or accelerates to the
generating a rising edge at “Execute”. new speed.
When the new setpoint speed is reached, this
is displayed at the “InVelocity” output.
11. Use the hot key to go to “Halt”. When the drive has stopped, this is indicated
by “MC_Halt” with the “Done” output.
12. Stop the drive by generating a rising edge at The drive stops.
“Execute”. When the drive has stopped, this is indicated
Wait until the drive has stopped. by “MC_Halt” with the “Done” output.
13. Use the hot key to go to “MoveVelocity”. “CommandAborted” indicates that
“MoveVelocity” was aborted.
14. A rising edge at “Execute” allows you to restart
the axis.
15. Call the “Function menu”.
16. Click on “Status” This is where you see the status bits of the
drive.
17. Use the hot key to go to “Error”. This is where you see the error bits of the
drive.
18. Provoke an error by Disconnect a connection until the S7 CPU
e briefly removing the Ethernet connection displays an error.
cable from the S7 CPU
e briefly disconnecting the SINAMICS G120
from the 400V supply (LEDs must go off).
19. Once communication has been reestablished,
you can acknowledge the error with a rising
edge at “Execute” of “MC_Reset”.
20. If you reduce the acceleration values in the Vary the parameters of the blocks in order to

sample project to 1 to 5 m/s2, ramp-up and

ramp-down will last several seconds, enabling
you to better monitor the change of the status
bits of the blocks and the axis during this time.

test different situations.
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