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Warranty and Liability

Warranty and Liability

Note 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 d e.g. Catalogs 9 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 i based on whatever legal reason i 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
i intent, gr os
body or health, guarantee for the quality of a product, fraudulent concealment of a

Act (APfobdogsbhaset zo), in case of

deficiency or breach of a condition which goes to the root of the contract
(AwesentlichehVent)agTFhel damages

for

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.

Secu rity Siemens provides products and solutions with industrial security functions that
mforma— support the secure operation of plants, systems, machines and networks.
tion In order to protect plants, systems, machines and networks against cyber
threats, it is necessary to implement i and continuously maintain i a holistic,
state-of-the-ar t 1 ndustri al security concept .

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.

Addi ti onal uwdancen aprepnate Gecurity measures should be
taken into account. For more information about industrial security, please visit

http://www.siemens.com/industrialsecurity.

Si emens 6 p rsoldians underg@aaordinuous 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

i ncrease cust omer O0s exposur e t o

cyber

To stay informed about product updates, subscribe to the Siemens Industrial

Security RSS Feed under http://www.siemens.com/industrialsecurity.

SINAMICS S120 mit Startdrive V14
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1 Introduction

1 |l ntroducti on

1.1 Overview

SIMATIC S7-1500 CPUs support the connection of drives as speed axis or

positioning axis via PROFINET, PROFIBUS or via an analog drive connection. As

of TIA Portal V14, it is additionally possible to configure a SINAMICS S120 drive in

a Tl A Portal V14 program usinhg2@ h@ptiiSd NAMI CS
software and to operate it by means of Motion Control instructions.

Figure 1-1: Overview of the components

SIMATIC S7-1511-1 PN SINAMICS S120
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In this application example, a SINAMICS S120 is operated as position-controlled
drive. This drive shall serve as master axis for a second drive configured with gear
synchronization. The drives are configured using SINAMICS Startdrive V14 S120
Option.

SINAMICS S120 mit Startdrive V14
Entry-ID: 109743270, V1.0, 03/2017 4

C
<



a Siemens AG 2017 All rights reserved

1 Introduction

1.2

Components used

This application example has been created with the following hardware and
software components:

Table 1-1: Hardware and software components

Component Qty. Article number Note
SIMATIC 1 6ES7511-1AK00-0ABO Alternatively, a different
S7-1511-1 PN S7-1500 controller can be

used as well.

SINAMICS Control 1 6SL3040-1MA01-0AA0 -
Unit CU320-2
SINAMICS S120 1 6SL3130-6AE15-0AA0-Z -
smart line module
SINAMICS S120 1 6SL3120-2TE13-0AA0-Z -
double motor module
SMC20 sensor 1 6SL3055-0AA00-5BA1 -
module
Synchronous motor 1 1FK7022-5AK71-1AG3 -
with incremental
encoder without
DRIVE-CLIQ
interface
Synchronous motor 1 1FK7022-5AK71-1LGO -
with absolute encoder
with DRIVE-CLIQ
interface
STEP 7 Professional 1 6ES7822-1..04-.. -
V14
SINAMICS Startdrive 1 For more information, visit:
V14 5120 https://support.industry.siemens.com/cs/ww/en/view/10

9743190

This application example consists of the following components:
Table 1-2: Components of the application example

Component

Note

109743270_SINAMICS_S120_TIA_PROJ_v10.zip

This zip file contains the STEP 7
V14 project.

109743270_SINAMICS_S120_TIA_DOCU_v10.pdf

This document

SINAMICS S120 mit Startdrive V14

Entry-ID: 109743270, V1.0,

03/2017
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2 Engineering

2 Engineering

2.1 Function principle of the user program

S7-1500 Motion Control

S7-1500 Motion Control supports controlled positioning and moving of axes and is
an integral part of each S7-1500 CPU. The technology CPU S7-1500T offer
additional Motion Control functions.

The Motion Control functionality supports the following technology objects:
Speed axis

Positioning axis

Synchronous axis

External encoder

Cam and cam track (as of version 3.0)

Cam disk (for S7-1500T as of version 3.0)

= =4 -4 4 -—a -2

Drives supporting PROFIdrive and equipped with an analog setpoint interface are
controlled by means of standardized Motion Control instructions according to
PLCopen.

The axis control panel and comprehensive online and diagnostic functions support
the commissioning and optimization of drives.

In this application example, the position-controlled operation of a SINAMICS S120

drive with the APositioning axisodo technology o
synchronous axis is configured.

Figure 2-1: Configuration as positioning axis
Drive

Power

Encoder l Motaor

1

Data exchange Encoder data

Note The configuration of the APositioning
objects is described in chapter 2.3.2.

SINAMICS S120 mit Startdrive V14
Entry-ID: 109743270, V1.0, 03/2017 6
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Structure of the user program for the master axis

In this application example, the SINAMICS S120 drive serving as master axis is
configured as positioning axis. In a user program, you have the possibility to
operate this position-controlled drive by means of the Motion Control instructions.
For this, the following instructions have been added to the program:

T MC_HALT (FB 1200)

MC_HOME (FB 1201)
MC_MOVEABSOLUTE (FB 1202)
MC_MOVEJOG (FB 1203)
MC_POWER (FB 1206)
MC_RESET (FB 1207)

= =4 -4 4 -

The Motion Control instructions for the master axis are called in the
iMoti onControl Poso (FB 1) function block.

Figure 2-2: Program structure of the master axis

Data blocks

User program

SINAMICS S120 mit Startdrive V14
Entry-ID: 109743270, V1.0, 03/2017 7
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Structure of the user program for the slave axis

In this application example, the SINAMICS S120 drive serving as slave axis is
configured as synchronous axis. In the user program, the slave axis can be
synchronized with the master axis configured as positioning axis by means of the
Moti on ContG oGEARIoNK. fi M

For this, the following Motion Control instructions have been added to the program
for the slave axis:

1 MC_POWER (FB 1206)
1 MC_RESET (FB 1207)
1 MC_GEARIN (FB 1208)

Note The Motion Control bl ocks AMC_POWERADO
parallel to the corresponding blocks of the master axis.

The Motion Control instructions for the slave axis are called in the
AiMoti onControl Syno (FB 2) function block.

Figure 2-3: Program structure of the slave axis

®_ B __ B &

Vit R Motion P _ MC P _ InstMotion
[0B1] | ControlSyn [ » POWER Il | ControlSyn
[FB 2] [FB 1206] : [DB 4]
|
Cs = |
. MC_
M[CO'SS;‘]’O "I RESET ‘Jf
[FB 1207] )
|
& R
MC- MC_
Interpolator > GEARIN DG
[OB92] [FB 1208] :
User program : Data blocks
Note For information about the Motion Control blocks, refer to the TIA Portal Online
Hel p or #&00heéMod$dn Control V3.0 in 1

\3\.

https://support.industry.siemens.com/cs/ww/en/view/109739589

A watch table is available for operating the two drives by means of the Motion
Control instructions. This table is available in chapter 2.5.3.

SINAMICS S120 mit Startdrive V14
Entry-ID: 109743270, V1.0, 03/2017 8
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2 Engineering

2.2 Configuring the SINAMICS S120

As of TIA Portal V14, it is possible to configure a SINAMICS S120 drive using the

option package
of Motion Control instructions.

ASI NAMI CS Startdrive

221 Configuring the SINAMICS S120 (Offline)

V14

Note A detailed description of the SINAMICS S120 offline configuration is available in

chapter 2.3.1.

The offline configuration ofthe S| NAMI CS S120 is done
your TIA Portal program. Here, the individual components of the SINAMICS S120
drive have to be added and connected.

The following figure shows an example configuration of the SINAMICS S120
demonstration box (article no.: 62B2480-0BA0O).

Figure 2-4: Configuring the SINAMICS S120

MOT

=

L
=

Db b

MOT

=

i n

The components of the SINAMICS S120 drive that have been used are listed in the
iDevice overviewo.

SINAMICS S120 mit Startdrive V14
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2 Engineering

Figure 2-5: Modules

J Device overview |
Y - Module Slot Type Article no Drive .. | Firmw..
* CU_320 1
b CU_320 CU320-2 PN B5L3040-1 WA T DR 1 4.8
* Motor_red 2
»  Motor Module Double Motor Module Booksize 2
b Sensor Module SMIZ0 6
Geber EnDat 2.1 encoder 5
Motor 1FK7 synchronous maotar 4
¥ Notor_blue 3
»  Motor Medule Double Motor Module Booksize 3
b Sensor Module SMC20 Sensor Module Cabinet 9
Geber SINICOS encoder 8
Motor 1FK7 synchronous motar 1FK7 02 2-264K7 124G 7
* Terminal_Board 4
Terminal Board TB30 2. 10

After successful configuration of the SINAMICS S120, you have to check or set the
parameters listed in the following table in the motor modules to ensure that the
drive can be operated in a control program by means of Motion Control

instructions.

Table 2-1: Adjusted parameters

Parameter

Meaning

Settings

p922

PROFIdrive telegram selection

Standard telegram 3

p1082

Maximum velocity

The setting must correspond to the

maximum velocity for parameterization of

the technology object (3000 1/min, see
chapter 2.3.2).

p1120

ramp-up time

Ramp-function generator

pl121

ramp-down time

Ramp-function generator

Enter parameter value 0.0

Note For m
Startdriveo

ore informat
Commi ssi oni\i.g

Manual at

https://support.industry.siemens.com/cs/ww/en/view/109743147

SINAMICS S120 mit Startdrive V14

Entry-ID: 109743270, V1.0,
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2 Engineering

2.2.2 Loading the configuration of the SINAMICS S120 (Online)

With the option "SINAMICS Startdrive V14 S120", it is also possible to load the
configuration of the SINAMICS S120 station used into a TIA project. The necessary
steps are listed in the following table.

Table 2-2: Loading the drive configuration

2. However, do not assign a controller
to the drive yet!

No. Action Remark

1. 1. I n the fANetwork vi & Topology view
320-2 PN and assign the desired IP & Network | 1§ Connections [HM connection
address.

Drive
5120 CU320-2 PN

PLC
CPU1511-1 PN

9 Mot assigned I
PMJIE_1: 192.168.0.1 o=
= PNAE_1 PNJIE_1: 192.168.0.2

2. Establish an online connection to the drive
and open the parameter list.

n—Eﬂ Devices & networks
» [ PLC[CPU 1511-1 PN]
+ [ Drive [$120 CU320-2 PN]
I} Device configuration
%| Online & diagnostics
- _rﬂiue contral

b 35 Traces
] % Ungrouped devices

3. Check the value entered for parameter p9 Number | Parameser text value
n De vice commi ss If a |1 It ng I p9 Device commissioning parameter filter [1] Device configuration I
This parameter shoul T T
4, Enter the desired drive type for parameter -
p97 nASelect drive ob
1 1=Servo
I 2= Vector
5. Now, the value entered for parameter p98 po7 select drive objecttype | [1] Drive object type SERVO
AAct ual devi ce topo | * 98 Actual device topology
for parameter p 99 ADevi ce t a ro8[0] DRIVE-CLIQ socket X100 2102010H
r98[1] DRIVE-CLIQ socket X101 OH
rg8[2] DRIVE-CLIQ socket X102 OH
rg98[3] DRIVE-CLIQ socket X103 OH
r98[4] DRIVE-CLIQ socket X104 OH
rg8[5] DRIVE-CLIQ socket X105 OH
v p99 Device target topology
p92[0] DRIVECLIQ socket X100 2102010H
p99[1] DRIVELCLIQ socket X101 OH
p99[2] DRIVE-CLIQ socket X102 OH
p99[3] DRIVELCLIQ socket X103 OH
6. Set the value entered for parameter p9 -
ADevice commi ssionin
ioo.
SINAMICS S120 mit Startdrive V14
Entry-ID: 109743270, V1.0, 03/2017 11
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2 Engineering

No. Action

Remark

7. After another startup of the drive,
disconnect the online connection to the CU
320-2 PN and load the configuration into
your TIA project.

Project Edit View Insert Online Options Tools Window Help

Cf A H smeproject @ X 3 X D 7 MR

o Yo
Devices

j j Ef Metwork nu

* | ]5120_Online
K Add new device
ﬁE'm Devices & networks
» [ PLC[CPU1511-1 PN]
¥ s Drive [S120 CU320-2 PN]
» i Ungrouped devices

8. The configuration of the drive is taken over
into the TIA project.

Upload from device

g Loading configuration from device

Creation of the drive objects: Finished
Creation of the parameters file: Finished
Import of the parameters: Finished
Creation of the components: 0%

Cancel

9. After successful loading of the
configuration, the individual components of
the SINAMICS S120 drive are displayed in
the TIA program.

* | 15120_0Online
B Add new device
EE-U Devices & networks
» [ PLC[CPU 15111 PN]
¥ o CU_320 [S120 CU320-2 PN]
[IY Device configuration

| Online & diagnostics
[a2 cu_320

[2 SERVO_02

[a2 SERVO_03

[a2 TB30_04

-
¥z Traces

v v v v v

J % Ungrouped devices

10. Check i n the f Dleteralle
components of the SINAMICS S120 drive
have been detected.

If there are unspecified modules, these
modules have to be configured offline. This
configuration is described in chapter 2.3.1.

‘;Topolngyview Hﬁthetworkview "T]'fDEvicaview L

Device overview
Module Slot Type Article no
~ CU_320
» CU_320 CU320-2 PN 6513040-1MADT-DAxc
~ TB30_04
TB30_10 B30
~ SERVO_02
» Motor_Module_2 Double Motor Module Booksize
> SMI20_7 SMI20
Encoder_8 EnDat 2.1 encoder
Motar_SMI_3 1FK7 synchronous meter
~ SERVO_03
» Motor_Module_3 Double Motor Module Booksize
b oSma
Encoder_S Unspecified measuring system (external encoder)
Motor_6 Unspecified motor without encoder

11. | Now, you can establish an online
connection to the individual components of
the SINAMICS S120 drive and take
necessary measures for commissioning.

Note Automatic loading of the topology with SINAMICS Startdrive V14 S120 is
supported as of TIA Portal V14 SP1.

SINAMICS S120 mit Startdrive V14
Entry-ID: 109743270, V1.0, 03/2017
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2 Engineering

2.3

231

Configuring the hardware

The tables below describe how to configure the SIMATIC S7 CPU and the
SINAMICS S120 drive. It is assumed that the software is installed on your PG/PC

according to Table 1-1.

Configuring the controller and the drive

Table 2-3: Configuring the controller and the drive

No.

Action

Remark

1.

Open TIA Portal and create a new project.

3

H Save project JSa

T8 Siemens

Project Edit View

Online

¥ = X *

Insert Options

Doublec | i ck AAdd new d¢g

Project tree m 4

Devices

e
w8
=

> 7] Stardrive ¥14 5120
“"’ Add new device

i Devices & netwarks

Add a controller of your choice.

Add new device

Device name:

1. Sel ect

AiController||.

2. Select the desired CPU.

3. Then, click AOKO.

+ (il SmATIC 57-1200
~ (8 SIMATIC $7-1500

Controllers

=

FC systems

[V Open device view

[3]

~ (@ controllers Device —

o
H

i i fees7 st ot CPU1511-1 PN
T )
» [ cPU 15131 PN Versioh: s [+

» [ CPU 15152 PN

» [ CPU 15163 PIDP Description

» [ CPU 15173 PHIDF

» [ CFU 15184 PHIDP

» (@ cPU1ST1TF1 PN

» [ cPU1513F1 P

» [ cPU 15152 PN

» [ CFU 1516F-3 FIIDF

» [ CPU1517F-3 PNIDP

» [ cPU 1518F-4 PIDF

» (@ cPu 151171 P

» [ cPU 151572 PN

» [ CPU 151773 PIDP

» [ CPU1517TF-3 PIDP

» [l Unspecified CPU 1500
I

» [ cPu SIPLUS

PU with display; work memory 150 K& code and
1 MB dats; 60 ns bit instruction time; 4-stage
protection concept, integrated technology
functions: Motion Contral, closedHoop control,
countingmeasuring; integrated tracing;
FROFINET IO controller, supports RTART, 2 ports,
MRF, transport protocol TCPAF, 57
communication, Web server, constant bus cycle
time, routing; firmware V1.8

X

SINAMICS S120 mit Startdrive V14

Entry-ID: 109743270, V1.0,

03/2017
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2 Engineering

No. Action

Remark

4, Open the fANetwork vi
subnet. Then, set the desired network
address in the fiProp

|; Topology view o Network view [T

£ Weswerk| 13 Connections [ o [+] B8 (1] @ e

FLC
CFU1511-1 PH

g, Properties HilInf
P

J General ” 10 tags " System constants ” Texts |

b General [ Ethemet addresses

L EFROFINET interace [
Startup

Cycle
Cornrmunication load

Interface networked with

Subnet | FMIE_T

Add hew subnet

Systern and clock memory
¥ System diagnostics
} Wich server IP protocol
b Display

User interface languages e Set P address in the project

Time of day IPaddress: | 192 . 168 . 0 1
b Frotection & Security R Subnet mask: | 355 . 255 . 355 . 0

b Swstem nawer sinnh

5. Add the SINAMICS S120 drive and
connect it to the SIMATIC controller.

| Topology view & Network view [ Device view | | optians

B onElas

o vevwork| 11 Conmections

v Catalog
e Searchs
cruTsTI PN 5120 CUS20-2PH0
it Prosie: [<All>
» [ Comreliers
Na sssigned -l
{PHAE_1 b mrcamems

= [ Orives & smmers

A Properties  |*Linfo | % Diagnostics » [m SRS an

= I SINAMCS drives
» [ SINAMACS G11oM

PROFINET interface [X1] b g sinaacs G120

e | v~

General Ehemet addresses ' IS
Etherrmt scbrsos Intertace ne e
» i dats exchange orked witt \ i
'e i Subnet: | FIE_1 - \ 5

b Advanced optians FLtLY
» [l Hetwork companents
» [ Oetecting & Monitering
» o

General

1P pr

» [ Pomer supply and distrbutic
» (g Fild devices
» (3 Cther fekd device:

WPaddress: | 152 188 0

Subnetmask: | 285 255 285 0
I =

6. 1. Select the assignment option of the
SINAMICS S120 drive.

2. Assign the drive to the controller used.

|E-? Topology view ",J-E-,J Network view (I} Device view
: wow H[E Qs

¢ Connections |HM connection

PLC ' _320
CPU 1511-1 PN @ 0 CU320-2 PN
N o (B)
hot assigne
Select 10 controller —

PLC.PROFINET-S chnittitelle_1
L
PNJIE_1

7. Configure the SINAMICS S120 drive in the
AiDevice viewodo. Add a
to the ADevice Vviewo

(The SINAMICS S120 supply used in this
application example is not equipped with a
DRIVE-CLIQ interface. For this reason, the
supply does not need to be configured in
this case.)

‘E Topology view “i‘ Network view ‘mf Device view \_ Options

EIEPETCE
~ | Catalog

K
[e [ Filter Profile: [ <All>

» [32 Control units.

» [32 Line Modules
+ [ Motor Modules
4E single Motor Modules

DM,

-

SINAMICS S120 mit Startdrive V14
Entry-ID: 109743270, V1.0, 03/2017
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2 Engineering

No.

Action

Remark

8. You have the option to change the name in
the 0

Propertieso of

D D

lad

General

|§, Properties

"'_i.'.lnfo

General

General

Mame: |Dri\.re axz_1

Author: | siemens

Sel

ect the motor m

vi ewo.

2. Then, go to
double motor module and select the
module used.

the AP

| Topolmiew  [gfy Network view [II¥ Device view {

d [Conbmamzm 7] H B |4) @)z

J General ‘l 10 tags ‘l System constants

‘l Texts ‘

[?dinfo

| < Properties

b General
Motor Module - Selection - DhM

Motor Mo

<Filters

o <Fihers

g @ \Stion—DMM
Sele 2 Article number
—~—)

Rsted power | Rated

<Filters <Filte

() Booksize 6513120-2TE 13-0/0c 1.60 kW 300/
() Booksize 65L3120-2TE 15-0nc 270 kW 500/
() Booksize 65L3120-2TE21-0Axc 4.80 kw 9.00+
A oectian fcisann aTEa one aan 2o nn

10. | 1.

Take a 1FK7 synchronous motor from
t he
motor module.
2. Then,
motor and select the module used.

fiCatalogo and

go to the AP

& Topology view

[y Networicview  [[iY Device view

d¢ [cuzz0[si20cusz02ry] [+ & MZJ ® 2

Options

~ | Catalog
Search>
[ Filter Profile: [ <All>

» [g2 Control units
» [32 Line Modules
» [&2 Motor Modules
v 3@ Motors
48 DRIVELIQ motors
» [32 Induction motors
~ 32 Synchronous motgrs.

:&E 1FE motors,
& F motors,
& 1R s motors

N—
@B 1FK7 synchronols motors
2 1FT5 synchronous motors

@8 1FT7 synchronous motors
@8 1PH8 synchranous motors
» [a2 Measuring systems

[l Properties |1} Info
| General [ 10tags [ Systemconstants | Texts |
LTI S
v General
1FK7022 2K Ta00Gx 60000 rpm
Project information
TFK70228K Tk 60000 rpm
Catalog information
1FKT022-5AK T A 6,000.0 rpm
Motor - selection - 1FK7
D 1FK7022-#AK7xxLBX 6,000.0 rpm
or
TFK7022K Tt e 6,0000 pm

» [32 Supplementary system compone

SINAMICS S120 mit Startdrive V14

Entry-1D: 109743270, V1.0,

03/2017
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2 Engineering

No. Action

Remark

11. | Keep the sensor module on the SMI20.

|;Topulogyview "EﬁhN twork view "—l]\‘Deviceview
i FIE P EOET

n
i

-
]

|§. Properties ‘ il in

J General " 10 tags " System constants H Texts

b General . .
- - Encoder evaluation - Selection
Enceder evaluation - Selection

Select... Article number Type

NG <Filers <Filter>

@  6513055-0AA00-5Nboc SMI20

12. | 1. Take another 1FK7 synchronous
motor from the fACa
the second motor module.

2. Then, go to the AP
motor and select the module used.

[ Topology view || Network view |II¥ Device view || Options

i R
v | Catalog

[ Filter Profile: | <All>
» [&2 Control units
» [32 Line Modules
» [&2 Motor Modules
 [32 Motors
28 DRIVE-CLIQ motors
» (&2 Induction metors
« |38 Synchronous motors
& 1FE1 synchronous mators

@8 1FE2 synchronous motors
&8 1761 synchronous motors
& 17K8 synchronous motors

@& 1FK7 synchronous motors
I @8 1FT6 synchronous motors
- 48 1FT7 synchronous motors

| General [ 10 tags | Systemconstants | Texts |

& 1PHB synchronous motors
z 7 = » [32 Measuring systems
[‘E Properties  |yinfo| & * 52

» [a2 Supplementarysystem compone

v General .
Motor - selection - 1FK7
Projectinformation

Catalog information

Select... Article number Rated speed
Motor -selection - 1FK7 % Filters <Filters
O 1FK70222AK7 15AHx 6,000.0 rpm

13. Select the SMC20 as sensor module in the
second motor module.
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