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Legal information

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

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

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

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

NOTICE  This reference only can be used in China and India.

Introduction

SINAMICS G120XA drives are able to exchange data via the RS485 interface and
via USS with a SINAMICS S7-1200 controller.

Overview of the automation task
The figure below provides an overview of the automation task.
Figure 1-1: Overview of the automation task

CM1241
RS422/RS485
— SIMATIC PLC
‘ | S7-1217C PC/PG
I Ethernet
UsB
USS®BUS —

Power cable
—_—

@ E 3AC Asynchronous
ooo!_!ooo Motor
G120XA
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2 Solution

2 Solution

2.1 Solution overview

Schema Display
The following figure displays the most important components of the solution:
Figure 2-1: Overview of the most important components

10 Supervisor

|

10 controller

10 device

Delimitation
This application does not include a description of
e SINAMICS G120XA version

e BOP-2, IOP-2 and Smart Access Module operation of SINAMICS G120XA

Basic knowledge of these topics is assumed.

Required knowledge
Basic knowledge on TIA Portal is assumed.

SINAMICS G120XA: Speed Control with S7-1200 via USS
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2 Solution

2.2

221

222

Hardware and Software Components

Validity

This application example is valid for

e TIA Portal V15 SP1
e §7-1200 CPU V4.1

e SINAMICS G120XA V4.7.11

Used Components

The application was generated with the following components:

Hardware components

Table 2-1: Hardware components

Component No. Article number Note
SIMATIC S7-1200 1 6ES7217-1AG40-0XB0 V4.1
1217C DC/DC/DC
CM1241 RS422/RS485 6ES7 241-1CH32-0XB0 V2.1
SINAMICS G120XA 6SL3220-1YD16-0CBO V4.7.11
Smart Access Module 6SL3255-0AA00-5AA0 Vv01.02.06.01

Standard software components
Table 2-2: Standard software components
Component No. Article number Note

TIA Portal 1 6AV2103-0AA05-0AA7 V15 SP1

Sample files and projects

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

Component Note
109770390_Sinamics_G120XA_with_S7-1200_via_USS.pdf Project file
109770390_Sinamics_G120XA_with_S7-1200_via_USS.zip Reference

document
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3 Basics

3.1 Basics of USS introduction

The USS protocol uses a master/slave network for communication via a serial bus.
The mater (SIMATIC controller) sends the message to the selected slave
(SINAMICS G120XA). A slave cannot send without having received a request for
sending. Direct information transmission between the slaves is not possible. USS
communication takes place in half duplex operation.

Implementation with SIMATIC S7-1200
Use the following system instructions:
e USS PORT
To process communication via the USS network
e USS DRV
To prepare the send data and evaluate the response data
These system instructions can be found in the Instructions task card,

Figure 3-1: USS instructions for S7-1200

hd | Communication
Mame Description Version
=[] 57 communication V1.3
& GET Read data from a remote CPU V13
& PUT Write data to a remote CPU V13
~ [7] Open user communication V4.1
4 TSEND_C Establishing a connection and sending data V3.0
& TRCV_C Establishing a connection and receiving data V3.0
3 TMAIL_C Send e-mail V3.0
b [ ] Others
> [] WEB Server V1.1
;¢ wWww Synchronizing user-defined web pages V11
= [7] others
» [7] MODBUS TCP V4.2
* [7] Communication processor
¢ [ PtP Communication V2.4
» [ ] USS communication v3a
» [ MODBUS (RTU) V3a
» [ Point-to-point V1.0
- [ uss V1.1
3 USS_PORT Edit communication via USS network vi1a
4 USS_DRV Swap data with drive V1.1
B USS_RPM Readout parameters from the drive vi1a
& USS_WPM Change parameters in the drive V11
» [] MODBUS V2.2
» [7] GPRSComm: CP1242-7 V1.3
b [ ] TeleService V1.9

SINAMICS G120XA: Speed Control with S7-1200 via USS
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3 Basics

3.2 USS system instructions

USS_PORT (S7-1200)

Description

The USS_PORT instruction handles communication over the USS network. In the
program, use one USS_PORT instruction per PtP communications port to control
the transmission.

All USS instructions that are assigned to the same USS network and same PtP
communications port must use the same instance data block.

Figure 3-2: USS_PORT system instruction

Parameters

USS_PORT

EN
PORT
BAUD
uss_DB

ENO

ERROR —1<77.7>
STATUS

The following table shows the parameters of the USS_PORT
Table 3-1: Parameter list of USS_PORT

Parameter

Declaration

Data type

Memory area

Description

PORT

Input

PORT

D,L or constant

PtP communication port
identifier.

Constant that can be
referenced within the
Constants tab of the
default tag table.

BAUD

Input

DINT

1,Q,M,D,L or
constant

Baud rate for USS
communication.

For example: 300, 600,
1200, 2400, 4800, 9600,
19200, 38400, 57600,
76800, 115200

USS_DB

InOut

USS_BASE

Reference to the instance
DB of the USS_DRIVE
instruction.

ERROR

Output

BOOL

1,Q,M,D,L

ERROR is set to TRUE if
an error occurs.

STATUS

Output

WORD

1,Q,M,D,L

Status value of the
request. Additional
information is available in
the USS_Extended_Error
tag for some status codes.
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3 Basics

USS_DRYV (S7-1200)

Description

The USS_DRYV instruction exchanges data with the drive. A separate instruction
must be used for each drive, but all USS instructions assigned to the same USS
network and same PtP communications module must use the same instance data
block. You must create the DB name when you call the first USS_DRYV instruction.

When the USS_DRYV instruction is executed the first time, the drive indicated by the
USS address (parameter DRIVE) is initialized in the instance DB. After this
initialization, subsequent USS_PORT instructions can start communication with the
drive at this drive number.

You can control the drive direction of rotation using either the DIR (BOOL) input or
using the sign (positive or negative) at the SPEED_SP (REAL) input. The following
table explains how these inputs work together to determine the drive direction,
assuming the motor is wired for forward rotation.

Table 3-2: Drive direction

SPEED_SP DIR Direction of rotation of drive
Value >0 0 Reverse
Value >0 1 Forward
Value <0 0 Forward
Value <0 1 Reverse

Figure 3-3: USS_DRYV system instruction

%DB1
"UsS_DRV_DB"
USS DRV
EN ENOf———
false —RUN NDR ..
true — OFF2 ERROR— .-
true — OFF3 STATUS
false —F_ACK RUN_EN— ..
true —DIR D_DRf -
0 —|DRIVE INHIBIT .
2 —|PZD_LEN FAULT— ..
0.0 —|SPEED_SP SPEED
16#0 —|CTRL3 STATUS1
16#0 —{CTRL4 STATUS3
16#0 —{CTRLS STATUS4
16#0 —{CTRL6 STATUSS
16#0 —{CTRL? STATUS6
16#0 —{CTRL8 STATUS?
STATUSS

SINAMICS G120XA: Speed Control with S7-1200 via USS
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Parameters

The following table shows the parameters of the USS_DRYV instruction:

Table 3-3: Parameter list of USS_DRV

Parameter | Declaration | Datatype | Memory area Description

RUN Input BOOL 1,Q,M,D,L or Drive start, On/OFF1
constant

OFF2 Input BOOL 1,Q,M,D,L or Coast stop
constant

OFF3 Input BOOL 1,Q,M,D,L or Fast stop
constant

F_ACK Input BOOL 1,Q,M,D,L or Fault acknowledge
constant

DIR Input BOOL 1,Q,M,D,L or Drive direction
constant

DRIVE Input USINT 1,Q,M,D,L or Drive address
constant

PZD_LEN Input USINT 1,Q,M,D,L or Word length
constant

SPEED_SP | Input REAL 1,Q,M,D,L or Speed setpoint
constant

ERROR Output BOOL 1,Q,M,D,L Error occurred

STATUS Output WORD 1,Q,M,D,L Status value of the request

RUN_EN Output BOOL 1,Q,M,D,L Run enabled

D _DIR Output BOOL 1,Q,M,D,L Drive direction

INHIBIT Output BOOL 1,Q,M,D,L Drive inhibited

FAULT Output BOOL 1,Q,M,D,L Drive fault

SPEED Output REAL 1,Q,M,D,L Drive actual speed

03/2019
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3 Basics

3.3 Details of G120XA USS function

331 Control word 1 (STW1)
Table 3-4: Control word 1 (STW1)

Bit | Significance Explanation Signal
interconnection in
the inverter

Reversed
Reversed
0 = Quick stop (OFF3) Quick stop: The motor brakes with the p0848[0]=r2090.2
OFF3 ramp-down time p1135 down to
standstill.
1 = No quick stop (OFF3) | The motor can be switched on (ON
command)
3 0 = Inhibit operation Immediately switch-off motor (cancel p0852[0]=r2090.3
pulses).
1 = Enable operation Switch-on motor (pulses can be
enabled).
4 0 = Disable RFG The inverter immediately sets its ramp- p1140[0]= r2090.4
function generator output to 0.
1 = Do not disable RFG The ramp-function generator can be
enabled.
5 0 = Stop RFG The output of the ramp-function p1141[0]=r2090.3
generator stops at the actual value.
1 = Enable RFG The output of the ramp-function
generator follows the setpoint.

6 0 = Inhibit setpoint The inverter brakes the motor with the p1142[0]=r2090.6

ramp-down time p1121 of the ramp-
function generator

1 = Enable setpoint Motor accelerates with the ramp-up time
p1120 to the setpoint.

Reserved

Reserved

Reserved

10 | 0 = No control via PLC Inverter ignores the process data from p0854[0]=r2090.10

the fieldbus.

1 = Control via PLC Control via fieldbus, inverter accepts the
process data from the fieldbus.

11 | 1 = Direction reversal Invert setpoint in the inverter. p1113[0]=r2090.11

12 | Reserved

13 | 1=MOP up Increase the setpoint saved in the p1035[0]=r2090.13

motorized potentiometer.

14 | 1 =MOP down Reduce the setpoint saved in the p1036[0]=r2090.14

motorized potentiometer

15 | Reserved

SINAMICS G120XA: Speed Control with S7-1200 via USS
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3 Basics

3.3.2

Status word 1 (ZSW1)

Table 3-5: Status word 1 (ZSW1)

Bit

Significance

Remarks

Signal
interconnection in
the inverter

1 = Ready for switching on

Power supply switched on;
electronics initialized; pulses locked.

p2080[0]=r0899.0

1 = Ready

Motor is switched on (ON/OFF = 1),
no fault is active. With the command
“Enable operation” (STW1.3), the
inverter switches on the motor.

p2080[1]=r0899.1

1 = Operation enabled

Motor follows setpoint. See control
word 1, bit 3.

p2080[2]=r0899.2

1 = Fault active

The inverter has a fault. Acknowledge
fault using STW1.7.

p2080[3]=r2139.3

1 = OFF2 inactive

Coast down to standstill is not active.

p2080[4]=r0899.4

1 = OFF3 inactive

Quick stop is not active.

p2080[5]=r0899.5

1 = Switching on inhibited
active

It is only possible to switch on the
motor after an OFF1 followed by ON.

p2080[6]=r0899.6

1 = Alarm active

Motor remains switched on; no
acknowledgement is necessary.

p2080[7]=r2139.7

1 = Speed deviation within
the tolerance range

Setpoint / actual value deviation
within the tolerance range.

p2080[8]=r2197.7

1 = Master control requested

The automation system is requested
to accept the inverter control.

p2080[9]=r0899.0

10

1 = Comparison speed
reached or exceeded

Speed is greater than or equal to the
corresponding maximum speed.

p2080[0]=r2199.1

11

1 = Torque limit not reached

Comparison value for current or
torque has been fallen below.

p2080[11]=r0056.13
/r1407.7

12

Reserved

p2080[12]=r0899.12

13

0 = Alarm, motor over
temperature

p2080[13]=r2135.14

14

1 = Motor rotates clockwise

Internal inverter actual value > 0

0 = Motor rotates
counterclockwise

Internal inverter actual value <0

p2080[14]=r2197.3

15

0 = Alarm, inverter thermal
overload

p2080[15]=r2135.15
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3 Basics

3.4 Installation

341 Hardware configuration

The figure below shows the hardware configuration of the application:

CAUTION Wrong wiring can damage the drive!

In this application, the three phase 400V power supply is used. It is must for you
to check the supply voltage; otherwise, the drive can be damaged!

Figure 3-4:

L1

3-phase
400V |3
24V
oV
PE

L1 L2 L3 BE

CM1241
RS422/RS485

24V OV PE
SIMATIC S7-1200

CPU 1217C
RS485, Portl
]

SINAMICS G120XA

PN/IE

U vV W RS485

RS485

SINAMICS G120XA: Speed Control with S7-1200 via USS
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3.4.2 USS configuration
The figure below is the wiring configuration for the USS communication.
Figure 3-5:
CM1241 2# 3
RS485

OO0 00O

3#C

s# |O G120XA
X128

3.4.3 I/O configuration

The figure below is the 1/O wiring for the USS communication macro.

Figure 3-6

128 GND

169 GND

117 DI5 G120XA

ON/OFF2 —
9 +24V out

NOTE Due to the default USS communication macro control, the ON/OFF2 and Reset
command is from digital input, not from the USS communication. And other
control command and setpoint is from the USS communication.

SINAMICS G120XA: Speed Control with S7-1200 via USS
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4 Configuration

4 Configuration

4.1 Configure PLC project

Create the PLC project and configure the PLC as table 4-1.

Table 4-1: Creation of new project and configuration of the PLC

No.

Picture

Remarks

Open existing project

Create new project

b Migrate project

b Welcome Tour

Open TIA Portal V15 SP1in
your PC and then click
“Create new project”.

Create new project

Project name

Fath:

Version: V15

uthor: |2002y432

Comment:

) Project view

Installed software

Help

Opened project:

") User interface language

D:\Sinamics G

Press the "Project view" to
open the project.

Project tree

Devices

)
(=

¥ ] Sinamics G120XA with S7-1200 via USS

_____ B Add new device
% Devices & networks

» 4 Ungrouped devices
» 5§ Security settings
4 ;i Common data
4 Eﬂ] Documentation settings
» p_@ Languages & resources

» i@ Online access

» [ Card ReaderlUSE memory

Double click "Add new
device" to add the target
CPU to this project.

SINAMICS G120XA: Speed Control with S7-1200 via USS
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4 Configuration

No.

Picture

Remarks

Add new device

Device name:

I PLC_1 I

Controllers

L

HMI

3

PCsystems

Drives

[+ Open device view

vm Controllers
- [l SIMATIC 571200
~ [ cPu

v [ CPU 1211C ACIDCIRlY
» [ cPU 1211¢C DCIDCIDC
» [ CPU 1211C DCIDCIRlY
v [ CPU 1212C ACIDCIRIY
» [l CPU 1212C DCIDCIDC
» [ CPU 1212C DOIDCIRlY
» [ CPU 1214C ACIDCIRlY
» [ cPU 1214C DCIDCIDC
» [ CPU 1214C DCIDCIRlY
v [l CPU 1215C ACIDCRIY
» [l CPU 1215C DCIDCIDC
v [l CPU 1215C DOIDCIRlY
~ [jj CPU 1217€ DCIDCIDC

/Wl 6ES7 217-1AG40-0XB0

» [ cPU 1212FC DCIDCRlY
» [ CPU 1214FC DCIDTIDC
» [l CPU 1214FC DCIDCRlY
» [ CPU 1215FC DCIDTIDC
» [l cPU 1215FC DCIDCIRlY
» [l Unspecified CFU 1200
v [ cPU sIFLUS

» [ 5IMATIC 57-1500

[ cusane o

[>]

Device:

CPU 1217CDCIDCIDC

Article no.: | BES7 217-1AG40-0XB0 |

vesion: [ I EE— - |

Description:

Work memory 150 KB; 24vDC power supply with
D114 x 24VDC SINKISOURCE, DQ10 x24VDC and
AlZ and AQ2 on beard; 6 highspeed counters
and 4 pulse outputs on board; signal board
expands on-board Ii0; up to 3 communication
maodules for serial corrmunication; up to 8
signal modules for 110 expansion; 0.04 msi1000
instructions; 2 PROFINET ports for programming,
HM and PLC-to-PLC communication

[ o

1. Find the target CPU.

2. Modify the device name.
3. Select the correct version.
4. Press "OK" to add this CPU to the project.

SINAMICS G120XA: Speed Control with S7-1200 via USS
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4 Configuration

No.

Picture

Remarks

Options
C
b | Catalog
S ot or
[ Filter Profile:
» [ AllaQ

« [ Communications modules

» E Industrial Remote Communic...
» [ij FROFIBUS
vE Point-to-point
» (g CM1241 (Rs232)
» (i CM 1241 (R5485)
« [ CM 1241 (RS54221485)
Il 5557 241-1CH31-0XBO

/|l 6ES7 241-1CH32-0XBO

» [ identmcation systems
» E AS interface
» (i Technology modules

[<]

(<] M
~ | Information

]

>

CM 1241 (RS422/485)

1. In the hardware catalog,
find the target
communication module.

2. Select the correct
version.

3. Then double click to add
this module to the project.

Article no.:  |6ES7 241-1CH32-0x80 |
Description:
“
‘E'?Topnlogyview @Networkview ‘m‘fDeviceview |_
g [Rciuizirg ] H OB $ 5| [ Device overview
¥ .. |Module

Rack_0

<J[w]

~

CM 1241 (RS422(485)_1
~ PLC1
DI 14/DQ 10_1
Al 21AQ 2.1

HSC_1
HSC_2
HSC_3
HSC_4
HSC_5
HSC_6
Pulse_1
Pulse_2
Fulse_3

Fulse 4
[<] i T

[Texts |

J General H 10 tags H System constants

M) Info ij"ﬂDiagnostics |

» General
General

MEY

P RS422/485 interface

4

Click the communication module and then select the "Properties".

SINAMICS G120XA: Speed Control with S7-1200 via USS
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4 Configuration

No.

Picture

Remarks

CM 1241 (RS422/485)_1 [Module]
General 10 tags System constants

» General
-
General
10-Link
Configuration of transmitt._

¥ Configuration of received ...

& bits per character

1

Set the communication properties and make it the same as the PLC logic in the

following.

SINAMICS G120XA: Speed Control with S7-1200 via USS
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4 Configuration

4.2 G120XA configuration
Table 4-2 Quick Commissioning via Smart Access Module
No. Description Remarks
1. Select the G120 smart access
SWSGPO1 module and then click “Connect” to
Connected, secured connect the wifi.
G120 smart access_034b0e .
Secured Note: If the default password is
already changed, then skip to step 6.
[] connect automatically
TP-LINK_79B10A
Secured
WPS
Secured
Hidden Network
Secured
ernet settings
such as making a connection metered
| oo )
Mobile
Airplane mode hotspot
% 1:26 PM
£ Amz 2/11/2019
2. Input the original password

SWSGPO1

G120 smart access_034b0e
Secured

Enter the network security key

m

TP-LINK_79B10A
Secured

WPS

Secu

Hidden Network

Secured

Airplane mode

“12345678” and then click the “Next”

button.
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4 Configuration

No.

Description Remarks

I@mw,f192.168.1.1 | -3
Gad 0/ p o WP P W Udd\

= E Siemens Intranet - Siemens... £] Universal Remote Access A...

Open the browser and input the address http://192.168.1.1 or https://192.168.1.1 to visit the
website.

New password:

.........l t‘ﬁ

Must include number, capital letter and
lowercase. Special character is also
supported.

Security: Low 1

Input the new password and then press “OK”.

New password:

o000 OOOOY ‘&3‘

Must include number, capital letter and
lowercase. Special character is also
supported.

Security: Low

Password created successfully.
Next steps:

1. Enter the new Wi-Fi password to
launch the connection;

2.Refresh your web application.

After the password changed successfully, press “OK”.

SINAMICS G120XA: Speed Control with S7-1200 via USS
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4 Configuration

No. Description

Remarks

SWSGPO1
* Connected, secured

G120 smart access_034b0e
Secured

|:| Connect automatically

TP-LINK_79B10A

O
Secured

WPS
Secured

Hidden Network
(]
Secured

X Internet settings

uch as making a connection m

oo )
Mobile
Airplane mode hotspot
1:26 PM 5
2/11/2019 3

Select the G120 smart access
module and then click “Connect” to
connect the wifi.

G120 smart access_034b0e
Secured

Enter the network security key

Next

TP-LINK_79B10A

Secured

WPS

Secur

Hidden Network
® Secured

Airplane mode

Input the new password created
before and then press “Next”.

Gat{ QP GEP P W

)

‘Add‘

75 B Siemens Intranet - Siemens... £ Universal Remote Access A...

website.

Open the browser and input the address http://192.168.1.1 or https://192.168.1.1 to visit the

SINAMICS G120XA: Speed Control with S7-1200 via USS
Entry-ID: 109770390, V1.0, 03/2019
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4 Configuration

No. Description Remarks
- =} x
9' & hip//192.168.1.1 = G| Search. p-
(2 SINAMICS G120 Smart Access
5 B/ Siemens Intranet - Siemens... & Universal Remote Access A
@ Ready for switching on - set "ON/OFF1" = "0/1" (p0B40) G120XA USS
Quick Setup
=~
Monitoring
A
Diagnostics Backup&Restore
J el [}
Press the “Quick Setup” to start the quick commissioning.
10.
Select Configuration type
New configuration is recommended to
resat the inverter to factory settings.
Click the “New configuration”. This step will do the factory reset first.
11.
Setting...
Waiting for the factory setting.

SINAMICS G120XA: Speed Control with S7-1200 via USS
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4 Configuration

No. Description Remarks

12.

Successful!

When factory setting finished, press “OK”.

Rated motor frequency

Mutor esaling ype

Inverter supply voitage

Input the motor data and then press “Next”.

13. @ Switching-on inhibited - exit commissioning mode (p0010) G120XA USS
=1 Application 1
® v
Select your application
Pump Fan Heavy-duty
Low-load Low-load fan:  Overload:150%,
pump. overload:110%, Compressor,
overload:110%, cooling fan,  lenz pump,
constant efc extruder, efc.
pressure water
supply pump,
elc
Do you want to use PID control?
Yes @) No
Next
“ ” H -
1. Select the “Pump” application and do not use the PID control.
“ ”
2. Then press “Next”.
14. ® Switching-on inhiited - exit commissioning mode (50010) G120XA USS
= Motor data 1
e—o ¥
NEMA moor (60 H, U
NEMA molor (80 Hz, S1 units)
Motor type Induct
Rt o 56] a
Rateg mator powe 22| ww
1425 | pm
Raten motor valtage 0] v
50 e

Natualvent ]

400 | v

SINAMICS G120XA: Speed Control with S7-1200 via USS
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4 Configuration

No. Description Remarks
15 o5 it kel G120XA USS
=4 10 configuration 1"
o—o—e g
Select IO configuration
Next
1. Click the left arrow or the right arrow to find the target /O configuration to “USS control”.
2. Then Press “Next”.
16 ® Swiching.on nhibiled - el commissicring made (0010 GI20XA USS
=1 Impartant paramsters 1"
o—0—o—=8 ¥
B
Maimum spaed 3000 rpm
Ramp gdown tme 10 s
OFF 3 ramp-down time 0 s
MoatP n_min 1500 frpm
Spead setpont selaction Fieldous
Field bus baud 8400 banid
Neaxt
1. Input the important parameters, especially for the communication parameters.
2. Then press “Next”.
17. @ Switching-on inhibited - exit commissioning mode (p0010) G120XA USS
= 'T\ Motor identification !1
o—o0—0—0—9% ¥
() Inhibited
® Motor data identification (at standstill)
[ i}
Select the “Motor data identification” for the motor identification and press “Complete quick setup”.
Note:
The default control mode is vector control. Need motor ID identification.

SINAMICS G120XA: Speed Control with S7-1200 via USS
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4 Configuration

No. Description Remarks
18.
Quick setup successfully finished!
@ Save quick setup settings to
permanent memory
() Do not save quick setup settings
to permanent memory
Go to Jog to do Motor Test
Select the “Save quick setup settings to permanent memory” and then click “Go to Jog to do Motor
Test”.
19 @ Switching-on inhibited - set "OC/OFF3" = 1" (p0848, p0849) G120XA USS
= 7\ Jog 1
Actual speed 0.00 rpm
Actual torque 0.00 Nm
Actual current 0.00 A
Overload utilization 0.00 %
A Please make sure that there Is no person in the vicinity of the motor
Speed [ 600,00 rpm
[ ] —-—_—
Press “Get Control”

SINAMICS G120XA: Speed Control with S7-1200 via USS
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No. Description Remarks

You can use this function only when
strictly observing the safety instructions
for operating inverters.

Failure to observe may cause risks
of personal injury or device damage.

Before switching on the motor, make
sure that there is no person in the
vicinity of the motor.

Press “OK”.

21.

A\ Please make sure that there is no person in the vicinity of the motor.

Speed

wons w05 || @S]

Press the CW command or CCW command until the motor ID identification finished.

SINAMICS G120XA: Speed Control with S7-1200 via USS
Entry-ID: 109770390, V1.0, 03/2019
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4 Configuration

No. Description Remarks

22. @ Ready for switching on - set "ON/OFF1" = "0/4” (p0B40) G120XA USS
=T Jog
Actual speed 0.00 pm
Actual torque 0.00 Nm
Actual current 0.00 A
Overload utilization 0.00 %
A\ Please make sure that there is no person in the vicinity of the motor.
Speed 150.00 rpm

) -——
o
« “

Press the “Free Control“.

Returning the control to the normal
setpoint and command sources may
lead to dangerous situations, if the
safety instructions are not strictly
observed.

To avoid unintentional motor start,
make sure that before terminating the
control function, no ON-commands are
active from other command sources.

Cancel

Press “OK”.

SINAMICS G120XA: Speed Control with S7-1200 via USS
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4 Configuration

4.3 Program PLC logic

In this application example, the SINAMICS G120XA drive is controlled by S7-1217
CPU via USS communication. To achieve this control, the following instructions

have been added to the program:
e USS DRV(FB1071)
e USS PORT(FC1070)

This FB and FC are called in the "USS_Communication"(FB1) function block.

The figure 4-1 shows the program structure.

Figure 4-1 Program structure

- =

Main USS_Commu
nication
[oEl [FB1]

=
—>

USS_DRV
[FB1071]

—

"

USS_PORT
[FC1070]

User program

Table 4-3 is the details about the PLC logic programming.

Table 4-3 PLC Program

SINAMICS G120XA: Speed Control with S7-1200 via USS
Entry-ID: 109770390, V1.0, 03/2019
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4 Configuration

No. Picture Remarks
1. Project tree m 4 Double click the "Add new
- block" to add one new FB.
Devices
¥ 7] Sinamics G120XA with S7-1200 via USS E
ﬁ Add new device
EE'ﬂ Devices & networks
- [ PLC_1 [CPU 1217C DC/DC/DC]
Y pevice configuration
ﬁ Online & diagnostics
= I':‘-E Frogram blocks )
___________________ Add new block | 1
3| Main [OB1]
v [ Technology objects
4 External source files
2 "Add new block X
[ —
8| uss_communication] | |
e——
| | eguege (w0 [
B e T
Organization () Manual
block () Automatic
Function blocks are code blocks that store their values permanentlyin instance data blocks,
Function block so that they remain available after the block has been executed.
L
Function
&
Data block
more...
> | Additional information
[« Add new and open oK Cancel
Input the function block name and then press "OK" to create it.
3. ...-1200 via USS » PLC_1 [CPU 1217C DUDCTDC] » Program blocks » USS_Communication [FB1] -0 EX
Wil W F 2 @B emsilz" o
USS_Communication
Name Data type Default value Retain Accessiblef... Writa.. |Visiblein ... .
1 <~ Input E
2 @~ Fort FORT o Non-retain E E E
3 @~ BaudRate Dint o Non-retain E E E E
4 @~ RunDrive Bool fa Non-retain =] =] =]
5 @n= ResetDrive Bool Non-retain = =] =]
6 |41 = DirDrive Bool Non-retain =] =) =]
7 |41 = slaveNumber Usint o Non-retain =] =) =]
8 |am= SpeedSetpoint Real 0.0 Non-retain =] = =]
9 s <Add news
Edit the input variables of this function block.

SINAMICS G120XA: Speed Control with S7-1200 via USS
V1.0, 03/2019
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4 Configuration

No. Picture Remarks
4., ..1-1200 via USS » PLC_1 [CPU 1217C DUDC/DC] » Program blocks *» USS_Communication [FB1] — 0 X
G F S, EOED QB B HH] 6 BB =D GamaE H s o
USS5_Communication
Name Data type Default value Retain Accessible ... Writa_. Visiblein .. | .
10 <@ ¥ Output
11 41 = USSError Bool Non-retain = =] =]
12 4 = USS5S5tatus Word Mon-retain = =] =]
13 (= DriveRunning |Boo| Mon-ret... B E E E
14 4qq = DriveDirection Bool Non-retain = =] =] E
15 41 = DriveFault Boal Mon-retain = =] =]
16 (@ = Drivespeed Real MNon-retain E E E
17 = <Add new>
Edit the output variables of this function block.
5.
bl EF EEE%!Qt%t @@ =aEEM " 5
USS_Communication
Narne Data type Defaultvalue Retzin Accessible f... Writa..  Visiblein .. | ..
19 41 * Static
20 4@ = » USS_DRV_DB USS_DRV =)} =] =)
21 = <Add news>
Edit the static variables of this function block.
6. Insert the "USS_PORT" and
| "USS_DRV"into the
Options g8 function block.
| | Wil Wit * O = |2
2
> |Favorites q
.. . o
> |Basu: instructions =
> | Extended instructions
» |Technolngy )
P =
b | Communication @
— =
Marne Descriptl... 5
= — =1
F || 57 communication L
v [ ] Open user communicati... =
¥ [ ] WEB Server —3
» [ 7] Others 'E
* [ | Communication processal ]
» [ ] PtP Communication S
~ [ 7] USS communication LL]
3 US5_Port_Scan Commu... E
3 Us5_Drive_Control Data exc_. ;E!
3 Us5_Read_Faram Resddat.. |2
3 Uss_Write_Param  Change ...
b [ 7] MODBUS ( RTU )
b [ ] Pointto-point
> [ Uss
& USS_PORT Editco...
3 Uss_DRV Swap da...
S5 RPN Readout ...
3 USS_WPM Change ...
¥ [ 7] MODBUS
= =

SINAMICS G120XA: Speed Control with S7-1200 via USS
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4 Configuration

Edit the "USS_DRV" as it.

No. Picture Remarks
7. *  Network 1: USS_FORT Contral
USS_PORT
EM EMNO
#Fort PORT ERROR == #USSError
#BaudRate BALD STATUS FUSS5tatus
#US5_DRY_DE UsSS_DB
Edit the instruction "USS_PORT" as it.
8. - Network 2: US5_DRV Control
#US5_DRV_DE
USS_DRV
EM ENOD
FRUNDIVE =] BLIN MOR ...
£ = JFF2 ERROR 1 #US5Error
s [8] 5 =] STATUS FUSS5tatus
#ResetDrive —|F_ACK RUM_EM —i #DriveRunning
#DirDrive — DIR D_DIRf— #DriveDirection
#5laveMumber — DRIVE IMNHIBTF -
2 FZD_LEN FALLTf— #0riveFault
#SpeedSetpoint SFEED_SF SFEED #DriveSpeed
16580 —|CIRL3 STATUST
6%0 — CTRL4 STATUSS
6#0 CTRLS STATUSS
6#0 CTRLG STATUSS
6&0 CTRLT STATUSE
6&0 CTRLE STATUST
STATUSE

SINAMICS G120XA: Speed Control with S7-1200 via USS
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4 Configuration

No.

Picture

Remarks

Project tree

Devices

r_\-.l'.r

[=

* | 7 Sinarics G120XA with 57-1200 via USS
i‘b'ﬁ.dd new device
EE‘ﬂ Devices & networks
- [ PLC_1 [CPU 1217C DO/DC/DC]
[l Device configuration
4 online & diagnostics

b - Program blocks

b [ Technology objects
J External source files
= r:g FLC tags
z‘aL Show all tags
Isﬁ.dd new tag tablel
‘35 Default tag table [30]

~=

Double click the "Add new
tag table" to add a new PLC
tag table.

10.

Devices

E=

* ] Sinamics G120XA with 57-1200 via USS
ﬁ'* Add new device
EE}, Devices & networks
« [jj PLC_1 [CPU 1217C DC/DC/DC]
[l pevice configuration
4| online & diagnostics
J F:EL Program blocks
J r:* Technology objects
J External source files

= r;; FLC tags
%5 showall tags
E ~dd new tag table

Double click the created
PLC tag table to open it.
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4 Configuration

No. Picture Remarks
11. .5 G120XA with §7-1200 via USS » PLC 1 [CPU 1217C DUDUDC] » PLCtags » Tagtable 1[12]
< Tags = User constants
¥ % BE T =
Tag table_1
Name Data type Address Retain  Acces.. Writa.. Visibl.. Comment
1 <  BaudRste Dint %MDO =] =] =]
2 < RunDrive Bool 4.0 =] =]
3 < ResetDrive Bool el 1 =] =) =)
4 4@  DirDrive Bool %N 2 =] =] =]
5 @  SlaveNumber usint %MES =] =] =]
6 < SpeedSetpoint Real %MD3 @ E E
7 4@ USSErmor Bool %l 3 =] =] =]
& 4@  UsSStatus Word %NWE =] =] =]
9 < DriveRunning Bool Fhid 4 =] =) =)
10 |aa DriveDirection Boal %hid.5 =] =) =)
11 @  DriveFault Bool %6 =] =] =]
12 4@  DriveSpeed Real %MD12 =] =] =]
13 [ crdd news B
Create the tags as it.
12. Double click "OB1" to open
it.
Devices
al by
i)
* | 7 Sinamics G120XA with 57-1200 via USS |~
ﬁb' Add new device
iy Devices & networks
~ [ PLC_1 [CPU 1217C DC/DC/DC]
[} pevice configuration
4| online & diagnostics
~ |5 Frogram blocks 3
B ~dd new block
13. Call options 3 | Call the function block
Data block "USS_Communication” and
H Rene press "OK" to create the
8 Number  [1 7] data block automatically.
Single O Manual
instance
@Aummalic
li you call the function block as a single instance, the function
block saves its data in its own instence data block.
more...
r oK I| Cancel

SINAMICS G120XA: Speed Control with S7-1200 via USS
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4 Configuration

WMA.0
"RunDrive” —

M4
"ResetDrive” —

M2
"DirDrive” —
WMBS
"SlaveMumber”

WMDB
"SpeedSetpoint”

RunDrive

ResetDrive

DirDrive

SlaveMumber

SpeedSetpoint

DriveSpeed

No. Picture Remarks
14. *  Network 1:
Comment
DB 1
"uss_
Commmunication_
DE"
SFB1
"USS_Communication”
EN ENO
o —|??_|01545-Err0r'
“Local~Chi_ USSError
1241_(RS422_ —
485) 1" Port UsSSStatus "UssStatus”
TMDO M4
“BaudRate” —{BaudRate DriveRunning [— "DriveRunning”

45

Drive Direction = "DriveDirection”

4.6

DriveFault—"DriveFault”

D12
"DriveSpeed”

Create the logic as it.
Note:

Devices

Sinamics G120XA with §7-1200 via USS » PLC_1[CPU 1217C DUDUDC] » PLC tags

= User constants | =1 System constants

~ ] Sinamics G120XA with $7-1200 via USS Z
B Add new device ]
iy Devices & networks

~ [ PLC_1 [cPU 1217C DUDGDC]
Iy Device configuration
'] Online & diagnostics
» gl Program blocks.
» [ Technology objects
» G External source files.
[ PLCtags

R |
'Add new tag table

% Defaulttag table [30] |
35 Tag table_1[12]

[ PLC data types

» [ Watch and force tables

» [ Online backups

» [ Traces
[, Device proxydata

Program info

PLC alarm text lists

PLC tags

Name Data type
12 Local-Exec Hw_SubModule
13 Local Hw_SubModule
14 Local-PROFINET interface_1 Hu_Interface
15 Local~PROFINET_interface_1~Port_1 Hw_lnterface
16 Local-PROFINET interface_1~Port_2 Hw_Interface
17 Local-HSC_1 Hw_Hsc
18 Local-HSC_2 Hw_Hsc
19 Local-HSC_3 Hw_Hsc
20 Local-HSC_4 Hw_Hsc
21 Local-HSC 5 Hw_Hsc
22 |B] Local-HsC 6 Hw_Hsc
23 Local-#_2_AQ_2_1 Hw_SubModule
24 Local-DI_14_DQ_10_1 Hw_SubModule
25 Local-Pulse_1 Hw_Pwm
26 Local-Fulse_2 Hw_Pwm
27 Local-Fulse_3 Hw_Pwm
28 Local-Pulse_a. Hw_Pwm

©B_PCYCLE

Value Comment.

29 0B_Msin
50 ) LocalcM 1241 (RS422 485) 1 [Porc

Click "Show all tags", select "System constants”, and then find the port number of
the communication module.
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4 Configuration

No. Picture Remarks
15. Project tree m 4 Double click "Add new
watch table" to add a new
| Devices | watch table.
'_i%
¥ |7 Sinamics G120XA with 57-1200 via USS E
ﬁl‘f’xdd new device T
& Devices & netwaorks
- (I PLC_1 [CPU 1217C DC/DG/DC]
It pevice configuration
% Online & diagnostics
[J r:a Program blocks 1
» [ Technology objects 3
» External source files
v g PLCtags
v (i) PLC data types
hd ::,J, ‘Watch and force tables
__________________ B Addnewwstchtable] |
» L& Online backups
16. i Name Address Display format Monitor value Modify value F
1 ||'|' Send to the drive
2 "BaudRate” %MDO DEC+/-
3 “ResetDrive” %41 Bool
4 “DirDrive” g2 Bool
5 *SlaveMumber® %MES DEC
6 “SpeedSetpoint” %MD8 Floating-point nu_..
7 | Il Reveive from the drive
8 *USSError” %43 Bool
9 "UssStatus” WhIE Hex
10 “DriveRunning” el 4 Bool
11 *DriveDirection” 4.5 Bool
12 “DriveFault”® 4.6 Bool
13 *DriveSpeed” %MD12 Floating-point nu...
Edit the watch table as it.
17. Compile the project and download to the CPU.
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4 Configuration

4.4 Operation
Table 4-4 describes how to use the project to run the motor.
Table 4-4
No. Description Remark
1. ¥ ] Sinamics G120XA with 57-1200 via USS /| Double click the “Watch
B Add new device table_1" to open the watch
g Devices & networks table.
= :I_'l PLC_1 [CPU 1217C DC/DC/DC]
[IY pevice configuration
Y| Online & diagnostics
» gl Program blocks
» [ Technology objects
» External scurce files
» L@ PLCtags
» & PLC data types
w [ Watch and force tables
8=
¢ Add new watch table
gql Force table
== Watch table_1
v I8 Anline harckine
2.
e 2 Bb %4200
i MName Address Display format Monitor value Modify value # Comrment
1 | /i send to the drive
2 "BaudRate” %MDO DEC+- 38400
3 [ ] “Resetdriver .1 Bool [+] FaLse
4 “DirDrive” %hid 2 Bool FALSE
5 “SlaveNumber® MBS DEC 2
6 “SpeedSetpoint”  %MDS Floating-point nu... 5.0
7 | i Reveive from the drive
8 “USSError” %hid 3 Bool FALSE
9 "USSStatus” FehIE Hex 1650000
10 “DriveRunning” Fhid 4 Bool FALSE
11 “DriveDirection” %hid.5 Bool FALSE
12 “DriveFault” W%hid 6 Bool FALSE
13 “DriveSpeed” %MD12 Floating-point nu... 0.0
Monitor the watch table.
3.
XX IR
i Name Address Display format Monitor value Modify value F Comment
1 | iiSend to the drive
2 "BaudRate" FMDO DEC+- o 38400 E H
3 "ResetDrive” N1 Bool [d FALSE
4 “DirDrive” Fhid 2 Bool [3 FALSE
5 “slaveNumber” [=]] %MES DEC [=]o 2 | M
6 *SpeedSetpoint®™  %MD8 Floating-point nu... 0.0
7 | il Reveive from the drive
8 "USSError Wi 3 Bool [m] TRUE
9 "UsSStatus” TFehWE Hex 16#8185
10 *DriveRunning” Falild 4 Bool [d FALSE
11 *DriveDirection” Wit 5 Bool [E FALSE
12 "DriveFault” Whid & Bool [E FALSE
13 *DriveSpeed” %MD12 Floating-point nu... 0.0

Modify the value of “BaudRate” and “SlaveNumber” to active the USS communication.
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4 Configuration

Modify the value of “SpeedSetpoint”.

No. Description Remark
4.

s 2 2Bl A AL [T

i Name Address Display format Monitor value Modify value b Comment

1 |/isend to the drive

2 “BaudRate” FMDO DEC+- 38400

3 “ResetDrive” W1 Eool [E FALSE

4 "DirDrive” it 2 Bool 3 FALSE

5 *SlaveNumber® %MBS DEC 2

6 'SpeedSetpoint %MD8 Floating-poin... IZ‘ 00 5.0 ) E H

7 |l Reveive from the drive

8 "USSError” WM 3 Bool [E FALSE

£ "USsstatus” FehiNG Hex 1650000

10 “DriveRunning” a4 Bool [ FALSE

11 *DriveDirection” WMt 5 Eool [E FALSE

12 "DriveFault” %ehdd 6 Bool 3 FALSE

13 *DriveSpeed” %MD12 Floating-point nu... 0.0

Note:

5. Enable the ON/OFF2 command from the digital input.

Due to it is the pump application, the output only can be one direction. If the drive is already
enabled, and the motor is not running, then change the output direction via the following.

Monitor the output of the drive.

= g &b # 42 [T
i Nare Address Display format Monitor value Madify value # Comment
1 |/l Send to the drive
2 "BaudRate” FMDO DEC+- 38400
3 "RezetDrive” M1 Eool [ FALSE
4 *DirDrive” BN 2 Bool [ FALSE TRUE [ 1
5 *slaveNumber” || %MBS DEC [+]z |
6 “SpeedSetpoint™  %MD3 Floating-point nu... 5.0
7 | il Reveive from the drive
8 "USSError” N3 Bool [ FALSE
9 "USSStatus” FehINE Hex 160000
10 "DriveRunning” Whid 4 Bool [0 FALSE
11 *DriveDirection” %M 5 Bool [m] TRUE
12 "DriveFault® %l 6 Bool [ FALSE
13 “DriveSpeed” %MD12 Floating-point nu... 0.0
Set the “DirDirve”to 1.
6.
2 2 @ [ A A D [T
i Name Address Display format Monitor value Modify value # Comrnent
1 | iisend to the drive
2 "BaudRate” FMDO DECH- 38400
3 "ResetDrive” %l 1 Bool [@ FALSE
4 "DirDrive" AN 2 Bool [H] TRUE TRUE E 1
5 *slavenumber” [&]| %nes DEC [+]z |
6 “SspeedSetpoint”  %MD8 Floating-point nu... 5.0
7 | il Reveive from the drive
8 "USSError” %hid 3 Bool [@ FALSE
9 "USSStatus® FehNG Hex 16#0000
10 *DriveRunning" Wl 4 Bool [ TRUE
11 *DriveDirection” %4 5 Bool [ TRUE
12 "DriveFault” %Mt 6 Bool [E FALSE
13 *DriveSpeed” %MD12 Floating-point nu... 20.0
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5 Related literature

5 Related literature

Table 5-1Reference documents

Topic

Title / Link

\1\ Siemens Industry
Online Support

http://support.industry.siemens.com

\2\ Download page of
this entry

https://support.industry.siemens.com/cs/ww/en/view/109770390

6 Contact

Siemens Ltd., China
DF MC GMC-G

No. 18 Siemens Road
Jiangning Development Zone

Nanjing, 211100

China

mailto: mc_gmc_mp_asia.cn@siemens.com

7 History

Table 7-1
Version Date Modifications
V1.0 03/2019 First version
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