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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.

SINAMICS G120C: Speed Control with S7-1200 via Modbus RTU
Entry-1D: 109764624, V1.0, 02/2019 2


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

© Siemens AG 2019 All rights reserved

Table of contents

Table of contents

[ =To T LI T 0 ] 1. = U0 o SRS 2
1 LI LS PSPPSR 4
2 Yo [ 1T Y o S TR 5
21 Hardware and Software COmMPONENES .........ccoocvveeiiiieeeiiiiie e 6

211 VAIAITY .. 6

21.2 USEd COMPONEINTS......uiiiiiiiiiie et e ettt et e et e et e e sbe e e abneeeeaae 6

3 Basics Of USS iNtrodUCTION ....oooiiiiiiiiiiieceeee e 7
3.1 Implementation with SIMATIC S7-1200.......cccccciiiiiiiiiiieeeeeiiiiiiieneeeeen 7

3.2 USS SYSteM INSITUCHIONS ..eevvveeiiiciiieiieee et e e 8

3.21 USS_PORT (S7-1200) .....utueieiiiiieeeiiiieeeiiieeeesiieeessrneeessseeeesssneesssnes 8
=T o] 1 o] o PSR 8

ParametersS ... .o 8

3.2.2 USS DRV (S7-1200) ...eeeeitieieeiiiieeeiiiieeesiieeesstieeesstseessssseeessnsseessses 9
[DLCE Yol 1] o] (o] o HO TP TP UPPPPPRP P 9

ParameterS ......e e 10

3.3 Details of G120C USS fUNCHON ......cevveiiiiiiiiiieiee e 11

3.3.1 Control WOrd L (STWIL)....eveiiiiieiiiei ettt 11

3.3.2 Status WOrd L (ZSWIL) ...eeeiiiiiiiieiieiee ettt 12

3.4 INSTANALION ... 13

4 CONTIGUIALION L.uuiiiiiiiiiiiiiiiii s 15
4.1 Configure PLC PrOJECT......uvuiiieieieeeeieieeeeeeeseeeeveeevesesesesesseeeseeseeerenennnnne 15

4.2 G120C CONFIQUIALION .....evveeeeieeieeeeeeieieeeeeeeseeeeeee e e eeeeeeeeeeeeeeesaeesesennnnne 19

4.3 Program PLC lOQIC .....ccooveiieieee e 28

4.4 L0 01T = 1110 o PPNt 35

5 Related ITEratUre . ... 37
6 CONTACT. ..ttt s 37
7 HISTOIY ce ettt e et e e e e e 37

SINAMICS G120C: Speed Control with S7-1200 via Modbus RTU
Entry-1D: 109764624, V1.0, 02/2019 3



© Siemens AG 2019 All rights reserved

1 Task

1 Task

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

Introduction

SINAMICS G120C 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 / —_\

(00—
I
il
mlleBe
1l oo™
(100 Power cable
G1l20C 3AC Asynchronous

Motor
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2 Solution

2 Solution

Schema Display

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

Figure 2-1: Overview of the most important components

PG / PC with TIA-Portal

=

SIMATIC S7-1200 |1

BB
—

10000000000

SINAMICS G120C ==

O
o
O

Delimitation
This application does not include a description of
e SINAMICS G120C version
e BOP-2 operation of SINAMICS G120C

Basic knowledge of these topics is assumed.

Required knowledge
Basic knowledge on TIA Portal is assumed.

SINAMICS G120C: Speed Control with S7-1200 via Modbus RTU
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2 Solution

2.1 Hardware and Software Components

211 Validity

This application example is valid for
e TIA Portal V15 Professional

e S7-1200 CPU V4.1

e SINAMICS G120C USS V4.7.6

2.1.2 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 6ES7 217-1AG40-0XBO V4.1
1217C DC/DC/DC
CM1241 RS422/RS485 6ES7 241-1CH32-0XB0 V2.1
SINAMICS G120C 1 6SL3210-1KE15-8UB1 V4.7.6

Standard software components
Table 2-2: Standard software components

Component No. Article number Note
TIA Portal Professional 1 6AV2103-0AA05-0AA7 V15
Startdrive 6SL3072-4FA02-0XA0 V15

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

109764624 _G120C_USS-communication_PROJ_V10

Project file

109764624 _G120C_USS-communication_DOC_V10_en.pdf

Reference document

SINAMICS G120C: Speed Control with S7-1200 via Modbus RTU
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3 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 G120C). 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.

3.1 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 Wersion
~ [7] 57 communication Vi3
& GET Read data from a remote CPU V13
& PUT Write data to a remote CPU V13
> [7] Open user communication V41
3 TSEND_C Establishing a connection and sending data V3.0
4 TRCV_C Establishing a connection and receiving data V3.0
B TMAIL_C Send e-mail V3o
» [ ] Others
~ [7] WEB Server
&/ WWw Synchronizing user-defined web pages vi1a
= [7] others
» [7] MODBUS TCP V4.2
~ [7] Communication processor
» [ ] PtP Communication V2.4
¢ [] USS communication via
» [T] MODBUS (RTU) via
¢ [7] Point-to-point V1.0
~ [ uss V1.1
4 USS_PORT Edit communication via USS network V11
3 USS_DRV Swap data with drive V1.1
& USS_RPM Readout parameters from the drive V11
& USS_WPM Change parameters in the drive vi1a
» [7] MODBUS V2.2
» [7] GPRSComm: CP1242-7 V13
b [ ] TeleService V1.9

SINAMICS G120C: Speed Control with S7-1200 via Modbus RTU
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3 Basics of USS introduction

3.2 USS system instructions
321 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
Uss PORT
EN ENO
PORT ERROR —=77.0>
BAUD S5TATUS
Uss_DB
Parameters
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 Baud rate for USS
constant communication.
For example: 300, 600,
1200, 2400, 4800, 9600,
19200, 38400, 57600,
76800, 115200
USS DB InOut USS BASE | D Reference to the instance
DB of the USS_DRIVE
instruction.
ERROR Output BOOL 1,QM,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.
NOTE The input value used in this application will described in chapter 3.4.

SINAMICS G120C: Speed Control with S7-1200 via Modbus RTU
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3 Basics of USS introduction

3.2.2

Description

USS_DRV (S7-1200)

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 ENO——
false —RUN NDR— ..
true — OFF2 ERRORF .
true — OFF3 STATUS
false —F_ACK RUN_EN— ..
true —DIR D_DIR—..
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 —|CTRLG STATUSS
16#0 —{CTRLY STATUS6
16#0 —{CTRL8 STATUS?
STATUSS

SINAMICS G120C: Speed Control with S7-1200 via Modbus RTU
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3 Basics of USS introduction

Parameters

NOTE

SINAMICS G120C: Speed Control with S7-1200 via Modbus RTU
02/2019

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

NDR Output BOOL 1,Q,M,D,L New data ready

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

The input value used in this application will described in chapter 3.4.

Entry-ID: 109764624, V1.0,
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3 Basics of USS introduction

3.3 Details of G120C USS function

3.3.1

Control word 1 (STW1)

Table 3-4: Control word 1 (STW1)

Bit Significance Explanation Signal intercom-
nection in the
inverter
0 0=0FF1 The motor brakes with the ramp-down | p0840[0]=r2090.0
time p1121 of the ramp-function
generator. The inverter switches off
the motor at standstill.
0—1=0ON The inverter goes into the “ready”
state. If, in addition bit 3 = 1, then the
inverter switches on the motor.
1 0= OFF2 Switch off the motor immediately, the | p0844[0]=r2090.1
motor then coasts down to a standstill
1 =No OFF2 The motor can be switched on (ON
command).
2 0 = Quick stop Quick stop: The motor brakes with the | p0848[0]=r2090.2
(OFF3) OFF3 ramp-down time p1135 down to
standstill.
1 = No quick stop The motor can be switched on (ON
(OFF3) 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 p1140[0]=r2090.4
ramp-function generator output to 0.
1 = Do not disable The ramp-function generator can be
RFG 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.
7 0—-1= Acknowledge fault. If the ON p2103[0]=r2090.7
Acknowledge faults command is still active, the inverter
switches to the “switching on
inhibited” state.
8,9 | Reserved
10 | 0 = No control via Inverter ignores the process data from | p0854[0]=r2090.10
PLC 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.

SINAMICS G120C: Speed Control with S7-1200 via Modbus RTU
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3 Basics of USS introduction

Bit Significance Explanation Signal intercom-
nection in the
inverter
14 | 1 =MOP down Reduce the setpoint saved in the p1036[0]=r2090.14
motorized potentiometer
15 | Reserved

3.3.2

Status word 1 (ZSW1)

Table 3-5: Status word 1 (ZSW1)

Bit | Significance Remarks Signal intercom
nection in the
inverter

0 1 = Ready for Power supply switched on; p2080[0]=r0899.0

switching on electronics initialized; pulses locked.

1 1 = Ready Motor is switched on (ON/OFF = 1), p2080[1]=r0899.1

no fault is active. With the command
“Enable operation” (STW1.3), the
inverter switches on the motor.
2 1 = Operation Motor follows setpoint. See control p2080[2]=r0899.2
enabled word 1, bit 3.
3 1 = Fault active The inverter has a fault. Acknowledge | p2080[3]=r2139.3
fault using STW1.7.
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 It is only possible to switch on the p2080[6]=r0899.6
inhibited active motor after an OFF1 followed by ON.

7 1 = Alarm active Motor remains switched on; no p2080[7]=r2139.7

acknowledgement is necessary.

8 1 = Speed deviation Setpoint / actual value deviation p2080[8]=r2197.7

within the tolerance within the tolerance range.
range

9 1 = Master control The automation system is requested p2080[9]=r0899.0

requested to accept the inverter control.

10 | 1 = Comparison Speed is greater than or equal to the | p2080[0]=r2199.1

speed reached or corresponding maximum speed.
exceeded

11 | 1 = Torque limit not Comparison value for current or p2080[11]=r0056.13

reached torque has been fallen below. /r1407.7

12 | Reserved p2080[12]=r0899.12

13 | 0 = Alarm, motor -- p2080[13]=r2135.14

over temperature

14 | 1 = Motor rotates Internal inverter actual value > 0 p2080[14]=r2197.3

clockwise
0 = Motor rotates Internal inverter actual value < 0
counterclockwise

15 | 0 = Alarm, inverter p2080[15]=r2135.15

thermal overload

SINAMICS G120C: Speed Control with S7-1200 via Modbus RTU
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3.4 Installation

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 a must for
you to check the supply voltage; otherwise, the drive can be damaged!

Figure 3-4

3-phase Ly
400V L
L3

24v.
ov:

L1 L2 L3 PE
CM1241

RS422/RS485
24V 0V PE

SIMATIC S7-1200
RS485|| Portl CPU 1217C

G120C

PN/IE

u v w RS485 RS485

Figure 3-2: USS communication between CM1241 and G120C

CM1241 G120C X128

r

2# 3#

3# >t
8# P O®e®O0C
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3 Basics of USS introduction

Figure 3-4: Position of the terminal bus switch (Frame sizes FSAA ... FSC)

To access the interfaces at the front of the Control Unit, you must lift the Operator Panel (if
one is being used) and open the front doors.

(1) Terminal strip -X138
(2) Terminal strip -X137
(3) Terminal strip -X136

@) Interface -X21 to the Opera-
tor Panel

(5) Memory card slot
(&) Switch for Al 0

U
<« =
Al

e | 0/4mA..20mA
e U-100V...10V

-X136 @—| L (7) Switch for the bus address
Bit6 (64) M

Bit5 (32)M
X137 Bit4 (16)H
-X22 Bit3(3) M

Bit2 (4 W
: Bit1(2) W

-X138 - Bito(1) W
—(@ -X139 On Off

USB interface -X22 for con-
nection to a PC

-X12
-X15
(@ MRDY  Status LED

M ehre

(i Terminal strip -X139
@ OFF ON Switch for bus termination, only on G120C USS/MB
=

(@ Fieldbus interface at the bottom

NOTE The position of the bus termination switch for the frame sizes FSD — FSF can be
found in the G120C manual \3\.
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4 Configuration

4 Configuration

4.1 Configure PLC project

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

No. Picture

Remarks

Create new project

Totally Integrated Automation

I Project name
—

sting project

Welcome Tour

Installed software

Help

User interface language

Assign the new project a name “G120C_USSatS7-1200".
Click “Create” to finish the creation of a new project.
Click “Project view” to change to project view.

C:\Users\iz003w9we\DasktoplG120C_USSats7-1200\G120C_USSats7-1200

1.
2.
3.
4.

T4 Siemens -

Project Edit View Insert Online Options Tools Window Help

——

Version: [V15 [-]
Author: | Z003V9VE |
Comment ~
© -

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

Totally Integrated Automation
> POR

crui1217¢ =
||

@
» [ g1z0c
» 2 Ungrouped devices
» 5§ Security settings
Common data
» (5] Documentation settings
» [@ Languages & resources
» [ Online access
» [ Card Reader/USE memory

Cf Bl saveproject & X 2 B X D2 5 M B R S coonline F cooifiine fiz IR x' 1] TAL
a De es & netwo

|| Devices | [&# Topology view | Network view |Y Device view | | Options (]
B o Neswork| §3 Connections 2 Relations [ * =3 ] o|F
. ] v | catalog g
> GJZDC_USSBQSIWZBD l:l@ S
PLC 1 | M Fiter  Profile: [<Alz  |*] g
2

~ [ cPU
» [l CPU1211C AC/IDCIRlY
» (i@ CPU 1211C DC/DCIDC
» [l CPU1211C DC/DCRlY
» [ CPU 1212C AC/DCIRlY
» (i3 CPU1212€ DCIDCIDC
» [l CPU1212C DCIDCIRlY
» (i@ CPU 1214C ACIDCIRIy
» [ CPU 1214C DC/DCIDC
» [ CPU 1214C DC/DCRlY
» (i@ CPU 1215C AC/DCIRly
» r_!-. CPU1215C DCIDC/IDC

51003 aU1U0 [

ey
\vﬁicr’uwzwcuctu DC

i 16ES7 217 -1AG40°0..

» [} CPU 1212FC DCIDC| @
[<] i N\ A

|

|

[<] i >

V\Details view

Hame

[>

Device:

CPU1217CDCIDC/DC o

<] [>] [100% - —y— 4

| < properties  [%) info 0] %) Diagnostics |

4 Portal view
1. Inthe project tree, go to Devices & Network view.

will be created as PLC_1.
3. Select the CPU with a version = 4.1 (S7-1200).

vesion:  [val______[¥][v
ed.

2. Inthe Hardware catalog task card, locate the SIMATIC S7-1217 DC/DC/DC and use drag and
drop to move it to the graphic area of the Network view. In this area and in the project tree, it
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M Siemens - C:\Users\z003w9we\Desktop\G120C_USSatS7-12000G120C_USSats7-1200

No. Picture Remarks
3

Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
L3

Cf (3 H saveproject = M = (2 X 2 @ T 0 [[ B [ 5 coonline ¥ cooffine 2 MM 2 ] ] PORTAL
G120C_USSatS7-1200 * PLC 1 [CPU 1217C DC/DCIDC] - o
Devices | Topology view [ Network view l IIf Device view I Options [EE]
X
B n&rmdm.J | =l
2
E hd | Catalog 5
e & [ ]
B Add new device ,.Lbl\ E
A = [ Filter  Profile: g
S
» [m PLC_1 [CPU1217C DU/, O Q » [l Communications boards =
3 r;: G120CUSS/MB [G120C. » :JIBattery boards L
=) Ungrouped devices » . mDI ]
» £% Security settings 103 102 101 1 2 3 4 » [ DQ =
+ [g§ Common data Rack_0 . » :4. DIDQ B
» [5]) Documentation settings rmAl '&
+ [@ Languages & resources » [l AQ H
@
» [ Online access » [ AVAQ
» [ Card Reader/UsB memory ~ [l Communications modules =
+ [ Industrial Remote Communic... Z
L » [ PROFIBUS ]
W ~ [ Point-to-point 3
B » [ CM 1241 (RS232) _
5 v [ FRA 1749 (BEARSY e_
[T
e — - [l CM 1241 (R54221485) 5
[l 6E57 241-1CH31-0XBO 3
[l 5E57 241 1CH32-0XB00 || B
[<] m (B ) ]
i | Information =~
[=]

< i B Device

e | Details view

Name CM 1241 (R5422/385)
<] Blfos |7 5 o | | Arideno:  [ees7 241-1CH32-0)9
|2 properties  [*idinfo &) |12 Diagnostics | Version: V2.1
4 Portal view =1 Overview | BT

1. Inthe graphic area, select the SIMATIC controller and go to the Device view.
2. Inthe Hardware catalog task card, locate the
e CM1241 (RS422/RS485) communication module, version = 2.1, for the CPU 1217C

And use drag and drop to move it to an allowed slot next to the CUP in the graphic area of the
Network view.

4 Project Edit View msert Online Options Tools Window Help S
F Ch H seveprojece 3 X X D MG E R coonline &¥ Gooffiine fp M 2  []* PORTAL
G120C_USSats7-1200 » PLC 1 [CPU 1217C DC/IDC/DC]

[& Topology view Hﬁ_ﬁnNetwurkview ‘mi Device view \_w

Rack_0

Bojejes

s|o03 auljuQ E"

< il (3] [100% —5— ]

|4 properties  [*i info JHJDlagnusllcs |

suselmw‘

J General H 10 tags || System constants H Texts

~ General ~ [~]
5 —I| Ethernetaddresses E

Project information
Catalog information Interface networked with

Identification & Maint. o
Chacksume Subnet: | Not networked []
r ~ PROFINET interface [X1] Addnewsubnet

saueiqn O

General
Ethemet addresses
IP protocol e

Operating mode

() Set IPaddress in the project
» Advanced options

Web server access 1P address
» DI14DQ 10 Subnet mask 255.255.255.0
D 22 || Use router
» High speed counters (HSC)
b Pulse generators (FTOIP...
Startup
Cycle

smenusicatinn lnad PROFINET
g

If necessary, change the Ethernet address. To do this, double-click the CPU to open its properties.

Router ad
() 1P address is set directly at the device

dress

SINAMICS G120C: Speed Control with S7-1200 via Modbus RTU
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No. Picture Remarks

[<] [ 100% = e e
‘QPmperﬁes ||‘_i.‘.|nfn iJ||ﬂ Diagnostics |
|| General | i0tags [ system constants | Texts |
~ General M () Bias with R(B)>R(A)>=0V E
Project information
Catalon information o Wire break
R5422/485 interface
General No wire-break check
10-Link Enable wire- o check
[Ty -
~ Configuration of received ... Baud rate: |38.4kbp5 I |-‘
Message start | T [+ E
Message end il e | N panty
4 Data bits- | 8 bits per character [~
[ Stopbits: |1 [+
[Fore [
- [roL ]
X):
(asciy: [nuL |
<l n B [l

1. In the Device view double click on the CM1241to configure the property.
2. Go to the I10-Link in the RS422/485 interface card.
3. Change the Baud rate to 38.4kbps.

6 Project tree o 4

Devices

al e
= |

~ ] G120C_Ussats7-1200
I Add newdevice
Eg'h Devices & networks | Conflicts detected during pasting
L |
7 I"-_m PLC_1 [CPU1217C DC/DCID
[|T Device configuration

U] Alicn 0 dicmnac (Eem
=

[2]

Seme of the objects you want to paste already exist here or in a differe...

= How do you want to continue?
~ g Program blocks
K Add new block
4 Main [OB1]
3 Uss_Comm [FB1]
@ Uss_Comm_DEB [DBE2]
b g System blocks
[3 Technology objects
External source files
& PLC tags
[ pLC data types
|z Watch and force tables
K Add newwatch table
i ieenaratinn
EETE:
1. Create your user program or —if you want to use the supplied sample program — copy the
following objects from the sample program to your new project.
2. For the copy operation, you can open both TIA projects at the same time. In the dialog
regarding conflicts when copying, select Replace existing objects and move to this location.

(") Rename and paste objects

I (®) Replace existing objects and move to this location I

{f v v wv w
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4 Configuration

No. Picture Remarks
Project Edit View Insert Online Options Tools, ~dow  Help Totally Integrated Automation
Ui (3| saveproject S X 2 D B R # coonline Jcooriine iz AR 2 ] |1 " PORTAL
Project tree m 4
Devices
E] = 2 Z % BF Fy°2 %
i Name Address Display format Monitor value Force value F Comment
~ 1 G120C_ussats7-1200 B E Ell <Add new>
B Add new device
ﬁﬂ-n Devices & networks
L
Device configuration
Q Online & diagnostics =
~ g Program blocks
B Add new block
4 Main [0B1]
48 Uss_Comm [FB1]
@ Uss_Comm_DE [DB2]
b g System blocks
v [ Technology chjects [<] [T ] >
= N
: E:ée‘ma\ Sl [ properties  |*ilinfo @[ %] Diagnostics |
=1 ags
» [ PLC data types | General u] Crossreferences | compile |
~ 52 Watch and force tables \Q“ﬂlg Show all messages i
I Add new watch table Compiling finished (errors: 0; wamings: 1)
UssOperation 1 |path Description Goto |7 Emors |
Radw L - nca 2 ]
D :‘ Online backups 1 ~ Hardware configuration P o] 1
} 4 Traces 1 ~ 57-1200 station_1 A 0 1
] evice proxy data i ~ Rack 0 A 0 1
rogram info i - PI:C 1 A o 1
~ | Details view | - Pc 1 s g il
Module 1 PLC_1 does not contain a configured protection level Fal
~ Program blocks ~ 0 0
Name e -
l Compiling finished (errors- 0: waminas: 1) I
vl online & diannostics [=]
Compile the PLC_1 device in order to detect possible errors.
8 Siemens - C:\Users\z003w9we\Desktop\BufferiG1:
Project Edit View Insert Online Options Toc
Cf ]t B save project MERxXx 9o
Project tree m 4
Devices
ealte
& g
* ] G120C_Us5at57-1200 (]
L : -
B Add newdevice Re
i Devices & networks
=
~ Ll PLC_1 [CPU 1217C DT/DC/DC]
Save the project.
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4 Configuration

4.2

G120C configuration

Table 4-2 Quick Commissioning via Startdrive in TIA Portal V15

No. Description Remarks
1 Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
F (%[ saveproject 3 M =2 5 X D 5 MG [ & Goonline 4 Gooffine g2 [N A 3 < | * PORTAL
G120C_USSatS7-1200 * Devices & networks
Devices |.n.5P Topology view Hﬁﬁh Network view HE' Device view \ Options (2]
o 5 work] 29 U =0 =]k
% ¢ newwart] 1] Comnecons ! z
S
[] V|Catalng §
+ [] G120C_USSatS7-1200 E
\ |t feit] o
PLC 1 | G120C USS/... = C)Fitter  Profile: [<Al || [uf]|E
= e CPU 1217C = G120C USS... & IP20, 0.75KW, FA (v4.9) 2
[IY Device configuration ¥ IF20,0,75kW, FA L
%) online & diagnostics 4E IP20,0,75kW, UF (V4.4) 9]
= gl Program blocks =N 4 IP20,0,75kW, UF °
B Add new block & IF20,1,7kW, FA (V4.4) =
4 Main [0B1] b < & IP20, 1,1kW, FA :
4 Uss_Comm [FB1] ~~ & IP20, 1,1kW, UF (V4.4) g
# Uss_Comm_DB [DB2) 4E IP20, 1,7kW, UF
» g System blocks i IP20, 1,5kw, FA (V4.4) =
» [ Technology objects I 8 IP20, 1,5kW, FA (s
» L} Extemal source files L 4 IP20, 1,5KW, UF (V4.4) 2
+ [ PLC tags B 4E IP20, 1,5kw, UF @
» [ PLC data types ) 4 P20, 2,2kW, FA (v4.4) L
= [ Watch and force tables 4E IF20, 2, 2kW, FA o L
B¢ Add new watch table e E
UssOperation 4E 120, 2,2kW, UF 3
BH% " g
» [ig Online backups w2030 ra\G) ()]
» (5 Traces ~ | Information
» [§i: Device proxy data - [~]
B8 Program info S Device:
+ | Details view E
=
Name G120C USSIMB
. —
<[] R Article no.:  [6SL3210-1KE15-8UB1 o
| el properties [*i}info % Diagnostics | Version. DIB ~
1. In the project tree, go to Devices & networks and select the Network view.
2. In the Hardware catalog task card, locate the G120C USS IP20, 2.2kW UF and use
drag and drop to move it to the graphic area of the Network view. In this area, it will be
created as G120C USS/MB.
3. Select the drive with a version = 4.7.6.
2 iemens - C:\Users\z003w9we\Desktop\G120C_USSatS7-12000G120C_USSats7-1200
Als LS PHE help Totally Integrated Automation
5§ (% B saveproject 3 @ G R & coonline ¥ Gooffine fp [N [@ 2 ]| * PORTAL
Devices 5
IE pps: [0 ~| cps:[o - o g
T 3
* Commissioning
=L G:‘ZUC_USSB'S?-'IZUU Commissioning Wizard Basic step-by-step commissioning of the drive i
I Add new device Control panel "a
E\Eﬁ Devices & networks Motor optimization E
» _H PLC_1 [CPU 1217C DU/DCIDC] Saving / reset Manually controlling the drive from a PC =
~ [3 G120C USS/MB [G120C USSIMI @
Y pevice configuration
2] online & diagnostics o Automatically determining the motor parameters using
S | various measurements
» [Z Traces “Backing up parameter assignments on a memory card
. or loading parameter assignments from a memory
' % Ungnrlupedrdevlces card. Restoring the device factory settings.”
» =@ Security settings
» ﬁ Common data
» [Z] Documentation settings
(3r-) Languages & resources
> ?m Online access
1. In the project tree, go to the Commissioning under G120C USS/MB.
2. Click the Commissioning Wizard function to open Commissioning Wizard dialog.
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4 Configuration

No. Description Remarks
3 Commissioning Wizard J
Application class
@ Application class . o
. [0] Expert i
[ ] o All setting options of the wizard are available.
@ A Online help
@
@
[ ]
[ ]
[ ]
[ ]
()
1. Choose Expert at the Application class card.
2. Click Next.
NOTICE:
This application also can be finished in “Standard Drive Control” or “Dynamic Drive Control”
application class
4

Open-loop/closed-loop control type
Specification of the open-loapiclesed-loop control type accerding to the load characteristic
and open-looplclesed-loop control task.

9

bt Control type o — )
& by [0] U/ contrel with linear characteristic = _
& Openoop/closed-o... k

[=]
It

1. Choose U/f control with linear characteristic at the Open-loop/close-loop control

type card.
2. Click Next.

SINAMICS G120C: Speed Control with S7-1200 via Modbus RTU
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No. Description Remarks

Commissioning Wizard <

5
Defaults of the setpoints/command sources
Selection of a predefined interconnection of the inputsioutputs and, if required, the fieldbus
telegram. Can be changed later user-specifically. i
Select the default of the L0 configuration
[21] uss Fieldbus -
o T LT PPy P g Sy g
DO 0: r52.3 COIBO: Status word 1: Fault present
DO 1: r52.7 COIBO: Status word 1: Alarm present
DO 2: r52.2 COIBO: Status word 1: Operation enabled
AD O r21 CO: Actual speed smoothed
v
|
1. Choose USS Fieldbus at the Defaults of the setpoints/command sources card.
2. Click Next.
6 Commissioning Wizard X

Drive setting
Selection of motor standard and load cycle.

Standard
| 0] IEC-Motor (50 He, 51 uniits) [+]
Drive unit line supply voltage: e
400 |V
@ Drive setting Power unit application:
- | 0] Load duty cycle with high overload for vector drives e
[ ] Permissible overload
at high overload (HO)
@ %A 200% overload for3 5
_ ,/ 150% overload for 57 s
e 200 i
_ 150 ry L
®
100
® N Base load for 240 5
50 Base load HO
T T T >
60 120 180 240 300 ts)

1. Choose IEC-Motor (50 Hz, Sl units) for Standard.
2. Input 400 V for the drive unit line supply voltage.

3. Choose Load duty cycle with high overload for vector drives for the power unit
application.
4. Click Next.

SINAMICS G120C: Speed Control with S7-1200 via Modbus RTU
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4 Configuration

No.

Description

Remarks

Drive options
Configuration of optional braking resistor and drive filter,

("] Braking resistor

rive filter type motor side:
[ |1 N filter =]

e 60 60

@& prive options

ee e o e

1. Choose No filter at the Drive options card.
2. Click Next.
Motor
Specification of motor type and motor data.
® lotor configuration p
® o [ nter motor data ! [~]
N Colact matarhns
=
(] [J111nduction motor |9 [~]
®: Salart tha ronnertinn tna forvone motor and 87 Hz aneration- e
- Iilar - lotor 87 Hz ope I
@ or Motor data o
— =
O] R Ve T
@ o ated motor voltage ms
@ 304[0] Rated motor voltag 400 Vi
b305[0] Rated motor current 1.80 Arms
I p: ated motor power .
@® 307[0] Rated mot 0.85 kW
>308[0] Rated motor power factor 0.750
& B ated motor frequency X
310[0] Rated motor f 50.00 Hz
311[0] Rated motor speed 2800.0 rpm
&) o: otor cooling type atura... | v
@ 335[0] Mot | [0] Nat

[~ parallel motor connection Number:

| S
I [0] No sensor

e [ | |O

Choose Enter motor data for the Motor configuration.
. Choose Induction motor for the motor type.

. Choose Star for the connection type.

. Input the required motor data accordingly.

. Choose No sensor for the temperature sensor.

. Click Next.

o0 A WN P
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No. Description Remarks

9 Commissioning Wizard X

Motor holding brake
selection and configuration of the motor holding brake.

Motor holding brake configuration:

[0] No motor holding brake available |'|

@ Motor holding brake

| <<Back | Next>> | | Finish H Cancel |

1. Choose No motor holding brake available at the motor holding brake card.
2. Click Next.

T o 5 L
10 Commissioning Wizard X

Important parameters
Specification of the mest important dynamic response data.

Set the value for the most important parameters

Current limit Arms
Minimum speed: | 0.000]rpm
Maximum speed: | 3000.000 | rpm

Ramp-function generator ramp-up time 5
OFF1 ramp-down time 3
OFF3 (quick stop) ramp-down time s

& Important parameters
® oriv
]

ﬂ These OFF1 and OFF3 ramp-down times apply for faults or a safe stop.

. <cBack | Next > ‘ | Finish ‘ | Cancel |

1. Input important parameters accordingly at the important parameters card.
2. Click Next.

SINAMICS G120C: Speed Control with S7-1200 via Modbus RTU
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No. Description Remarks

11 Commissioning Wizard B3
Drive functions
Specification of the method to measure the motor data.

Technology application
[0] Standard drive =]

o A motor identification is recommended when commissiening for the first time.

A stationary measurement is recommended for vif and vector control. A stationary
measurement and a rotating measurement are recornmended for vector control
(just a rotating measur'o‘am is not sufficient).

Motor identification:
[0] Inl

Calculation of the motor parameters

(0) No calculation
(&) Complete calculation

e 60 6 0 6 600

TILIUES UIE Calcuiaton or tie oo, upen-loop control and closed-loop control
parameters depending on the entered motor data.

@ prive functions

| <<Back | Finish || cancel

1. Choose Standard drive for the Technology application.
2. Choose Inhibited for the motor identification.
3. Choose Complete calculation for the Calculation of the motor parameters.
4. Click Next.
_ TUTMOET O MOTors cConnectea 1 pEI’EIIELI
12 ® summary oo e e e
Rated motor power: 0.85 kW
Rated motor power factor: 0.750
Rated motor frequency: 50.00 Hz
Rated motor speed: 2800.0 rpm
Mator cooling type: [0] Natural ventilation B
. <<Back §| Next > Finish |[ Cancel
Click Finish.
13 ~ [3 G120C USS/MB [G120C USS/ME]

I} Device configuration
ﬂ Online & diagnostics
15 Parameter

1§ commissioning

®) Acceptance test

b [ Traces

Double click the Parameter.

SINAMICS G120C: Speed Control with S7-1200 via Modbus RTU
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4 Configuration

No.

Description

Remarks

14

Functional view IParameterV W I

21 owH>,iHE0

Parameter list

Al parameters
Commissioning
Commissioning interface
Saving & reset
System information
Basic setings

» Inputsioutputs

» Setpoint channel

» Operating mode

» Drive functions.
SafetyIntegrated

» Application functiens

Number Parameter text

<All [ =] il

pis Macro drive unit

p170 Number of Command Data Sets (CDS)
» p10oo[o] Speed setpoint selection

p2020 Field bus interface baud rate

p2021 Field bus interface address

p2022 Field bus int USS PZD no.

p2023 Field bus int USS PKWno.

p2030 Field bus int protocol selection

p2031 Fieldbus interface MODBUS parity

Switch to parameter view.
Click the configuration option of the communication command.
Modify the related communication parameters.

value

[+] <=

Unit
<Al

[6] No supplementary setpoint + Fieldbus

217055 fielabus
2

[8] 38400 baud

3

2

[127] PKWivariable
[1uss

[0] No parity

2]

15

Project Edit View Insert Online

Cf DhH seveproject & X

Options

X o jm B R coonline ;¥ Gooffiine ' fiz [N [ 2 1] "
| === |

Tools

Totally Integrated Automation
PORT.

AL

Project tree m 4

» [ Online backups
» [ Traces

(i Device proxy data
§ Program info

PLC alarm text lists
[ Local modules
/MB [G
IIY Device configuration
%] online & diagnostics
2 Parameter
Vi commissioning
®) Acceptance test

o

DDS: |0 -

~ Cemmissioning

CDs: |0 -

Commissioning Wizard
Control panel

Motor optimization
Saving I reset

» [Z Traces

[ Ungrouped devices

ecurity settings

[ common data

[5]) Documentation settings
» [ Languages & resources

» [ Online access

» [ card ReaderiUsE memory

Basic step-by-step commissiening of the driv

Manually controlling the drive from a PC

Automatically determining the motor parame]
various measurements

“Backing up parameter assignments on a me
or loading parameter assignments from
card. Restoring the device factory setting:

saueiq &

< [T}

Ld.Pmperlies H‘i-‘.lnfu \lﬂ Diagnostics
J General H cross-references \| Compile |
N T —
Message Gota 2 Date Time
Project G120C_USSats7-1200 opened. 9M14/2018 11:
Connected to PLC_1, via address IP=192.168.0.4. 9M4i2018 11
\ Connection to PLC_1 terminated. 9h4i2018 11

e | Details view

Connected to PLC_1, via address IP=192.168.0.4.

[%] online & diagnostics
% Parameter

1 Commissioning

[ Traces

J Module

Name

Connection to PLC_1 terminated.
Start downloading to device.
¥ PLC 1
~ Hardware configuration
PLC_1 stopped.
Hardware configuration was loaded successfully.

o1 1 ctarmad
—

4

Loading completed (errors: 0; warnings: 0). I

e L T

9M4/2018 11
9142018 11
9142018 11:
9M4i2018 11:
9M4i2018
9h4i2018
9h4i2018
9142018
911412018

~

Overview

UssOperation | g# Devices&ne.. |t Commissio
—

4 Portal view

Download the configuration to the drive.
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No. Description Remarks
16 Extended download to device X
Configured access nodes of "G120C USSIMB®
Device Device type Slot subnet
G120C USSIMB
ype of the PGIPC interface: [~]
PGIPC interface: |'|®
Connection to interfacelsubnet: [~] ©
1st gateway: |'| @
Select target device: | Show all compatible devices [+]
Device Device type Interface type Target device
IG‘IZGC USSIME G120C USSIMB V.. STUSE ==
["] Flash LED o
Start search
Online status information: [7] Display only error messages
€ Scan completed. 1 compatible devices of 1 accessible devices found.
=2 Retrieving device information...
Scan and information retrieval completed. E
vl
|I Cancel |
1. Connect the G120C with the USB cable to the PG.
2. Click Start search and the connected G120C is showed in the table.
3. Click Load..
17 Load preview
o Check before loading
Status ! Target Message Action
1 @ ~ Gl20CUSSIME Ready for loading. Load "G120C USSIMB®
(] ~ Parameter assign... Please note:
EEPROM Save the parameterization in the EEPROM after the download Save the
parameterization in
(V] the EEPROM
(<] i 2]
Finish |E Load ;! Cancel
Click Load to load the configuration to the drive.
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4 Configuration

No.

18

Description

Project Edit View Insert Online Options Tools Window Help

Remarks

Totally Integrated Automation

» [ online backups

» [ Traces
Device proxy data
02 program info
PLC alarm text lists
» [ Local modules
~12G120C USS/MB [G120C USS.
I]f Device configuration
ﬂ Online & diagnostics
Z‘r Parameter
'ﬁ Commissioning
®) Acceptance test
» [ Traces
» 14 Ungrouped devices
» Security settings
» (4§ commondata
» 5] Decumentation settings
» [@ Languages & resources
» [ Online access
» [ Card ReaderlUSB memory

~
<] [ ]

~ Commissioning
Commissioning Wizard
Control panel
Motor optimization
Saving | reset

2 [3 B save project X D MG E R coonline ¥ cooffline fp W[ 3 <[] " PORTAL
De 5
= DDs: [0 - CcDs: [0 - E

>]

Basic step-by-step commissioning of the driv

Manually controlling the drive from a PC

sauelq] &

Automatically determining the motor parame
Various measureme|

“Backing up parameter assignments ona me |
or loading parameter assignments from a m
card. Restoring the device factory settings

J General H Cross-references H Compile

|4 Properties |™info [ Diagnostics

©la)

! Message

Show all messages [=]

~ | Details view

2] online & diagnostics
H Parameter
Ui commissioning

[Z Traces

J Module

1 G120C USS/MB: Parameter p2211[0] ‘Technology centroller fixed value 11°. The paramete
G120C USS/MB: Parameter p2212[0] ‘Technology controller fixed value 12°. The paramete
G120C USS/MB: Parameter p2213[0] ‘Technology controller fixed value 13°. The paramete
! G120C USS/MB: Parameter p2214[0] ‘Technology controller fixed value 14°. The paramete
1 G120C USS/MB: Parameter p2215[0] ‘Technology controller fixed value 15°. The paramete
G120C USS/MB: Parameter p2237[0] ‘Technology controller motorized potentiometer max
G120C USS/MB: Parameter p2238[0] ‘Technolegy contreller motorized potentiometer mini
G120C USS/MB: Parameter p2240[0] ‘Technology controller motorized potentiometer start
G120C USS/MB: Parameter p2267 ‘Technolegy controller upper limit actual value’. The par
G120C USS/MB: Parameter p2268 "Technology controller lower limit actual value’. The par

Loading completed (errors: 0; warnings: 0). I

Goto ? Date
914/2018
9M14/2018
914/2018
914/2018
914/2018
914/2018
9M4/2018
914/2018
9M4/2018
914/2018
9M4/2018
914/2018

threshold value f. 1 comp. hold for skip

4 Portal Overview

ew

UssOperation L Devices &ne... | Vit commissi

* Loading

Loading finish.
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4 Configuration

4.3 Program PLC logic

In this application example, the SINAMICS G120C 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_Comm"(FB1) function block.

The figure 4-1 shows the program structure.

Figure 4-1 program structure

*: £

Main OB Uss_Comm
—> — 4—
[OB1] [FB1]

="

i

»

Userprograms

SINAMICS G120C: Speed Control with S7-1200 via Modbus RTU
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4 Configuration

And in the Table 4-3 is about the PLC programming.
Table 4-3 PLC Program

No. Picture Description
1 Project tree U |
Devices & Topology view | g Ne
R —1 T P e N (L L .
i X
¥ _1G120C_Us5at57-1200 Name:
B¢ Add new device Uss_Cornm |
o Devices & networks
~ [ PLC_1 [CPU 1217C DC/DC/DC] Language: ko [+
1Y Device configuration
~ gl Program blocks Organization () Manual i
& Add new block block o @® Automatic
4 Main [OB1]
¥ | System blocks
b 5 Program resources # fzsais i
» [ Technology objects FB .F" . .
= Function blocks are code blocks that store theirvalues permanentlyin instance data blocks,
» wf External source files Function block so that they remain available after the block has been executed.
» L3 PLC tags
» [ PLC data types —
» [ Watch and force tables ’
v [ F
I_J_:, Online backups FC
» = Traces .
» [ifi Device proxy data Function
Program info
|E] PLC alarm text lists
» [ Local modules
» ’—Sr, G120CUSS/MB [G120C USS/| B
4 E-,{ ungrc_luped_dewces Data block
» =@ Secunty settings
» :i Commeon data More...
» [5] Documentation settings > ‘Addiﬁnnal information 9
(-} Languages & resources
» (5 Online access E Add newand open lLI ILCEII
» [ Card Reader/USB memory :
1. Double-click Add new block in the program blocks.
2. Select to create a new FB and give a name as Uss_Comm.
3. Click OK.
2

e mr o @ == P oo de smy by [lE] 4G o M8 Qn o= 4 Gz 3

Uss_Comm

Name Data type Default value Retain Accessiblef...

1 <@ > Input
2 |ag = STW Word 16#0806 MNon-retain @
3 | SpeedSetpoint Real 50.0 Non-retain ™~
4 |1 = PZD_LEN USint 2 MNon-retain @
5 <1 = DRIVE USint 1 Non-retain @
6 a1 = BAUD Dint 38400 Non-retain @
7 |qm = PORT PORT 0 Non-retain ™
8 4@ v Output
9 |4ag = ZSW Word MNon-retain E
10 |47 = actualSpeed Real MNon-retain @
11 |3 = UssError Bool Non—ret...E =)
12 |3 = UssErrorStatus Word 16#0 MNon-retain =]
13 |1 ~ InOut
14 L] <Add new:-
15 |0 = Static
16 €0 = » USS_DRV_DE UsSs_DRV )]
17 |<@ > Temp
18 = <Add news=

19 |4@ ~ Constant

Define the variants in the Uss_Comm[FB1] as picture.
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4 Configuration

No. Picture o Description
3 ..1217C DC/DC/DC] » Program blocks|[r Uss_Comm [FB1] - X
Options B8
G S 6, EEED)S: @B G Jww e Julf
- =
e > | Favorites g_
H4F 4 —— {7 = -t » |Basic instructions 2
? | Extended instructions
¥ Block title: ..
Comment ? Technolugy M
~ | Communication E
> €3 Network 1: Name Description e
Comment » [7] 57 communication 5
» [ 7] Open user communication =
» [ ] WEB Server e
—
USS_PORT v [ Others 5
EN ENO ~ [7] Communication processor &
<777> — PORT ERROR —<77.7> » [7] PtP Communication |
<?777> — BAUD STATUS — <277> » [7] USS communication L
<777> — USS. DB » [ MODBUS (RTU) E
- » [ Point-to-point o
aVe— = &
@ \< uss ]
3 USS_PORT Edit communic... N |
m 3 USS_DRV Swap data with ..
e 4 USS_RPM Readout param...
Network 3: 2 USS_WPM Change parame..
P
¥  Network 4: » | | MODBUS
_ i » [7] GPRSComm: CP1242-7
emmes » [7] TeleService
1. Open Uss_Comm[FB1].
2. Select a USS_PORT in the Communication catalog and drag it into the Network 1.
~
4 Network 2: > | Technology Q
. =
Comment ~ | Communication g
o [ | Mame Descript... E
%DB1 » [] 57 communication B
"USS_DRV_DB" » [7] Open user communication e
USS DRV » [7] WEBServer -3
- | o
EN ENO » re Others o 8
false —] - ¥ || Communication processor .
d15E —RUN NDR . » [7] PtP Communication ||
frue —OFF2 ERROR ... » [7] USS communication LLI
true —| » [ MODBUS (RTU =
Lj OFF3 STATUS @ < ! re MODEL -(ﬁ.—,‘ ) E-
false —F_ACK RUN_EN—. =3
e ~XJ uss 3
frue —DIR D_DIR... .
0 - US5_PORT Edit co...
DRIVE INHIBIT[=... & Uss_DRV Swap da..
2 —|PZD_LEN FAULT .- = Us5_RPM | ) Readout...
0.0 SPEED_SP SPEED B USS_WPM Change ...
16%0 —{CTRL3 STATUS1 > [ mopsus
— ] : -
640 CTRLA STATUS3 e | GPRS:;omm CP1242-7
. » || TeleService
6#0 —|CTRL5 STATUS4 |
16#0 —|CTRL6 STATUS5
16#0 —|CTRL7 STATUSG
16#0 —|CTRL8 STATUS7
STATUSS
1. Select USS_DRV in the Communication catalog and drag it into Network 2.
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4 Configuration

No. Picture Description
5 - MNetwork 1: ...
USS_PORT
EN ENO
#PORT — PORT ERROR — #UssError
#BAUD — BAUD STATUS — #UssErrorStatus
#US5_DRV_DB — USS5_DB
Configure the USS_PORT block as picture.

6

#USS_DRV_DB
USS_DRV
EN ENO
#STW .56 X0 — RUN NDR—...
#5TW.5%X1 — OFF2 ERROR — ...
#5TW.%X2 — OFF3 STATUS
#5TW. 5% X7 — F_ACK RUN_EN —#Z5W.%X2
#5TW.%X11 — DIR D _DIR —#Z5W.5%X14
#DRIVE DRIVE INHIBIT — #25W.% X6
#FZD_LEN — PZD_LEN FAULT — #Z5W 503
#5peedSetpoint — SPEED_SP SPEED — #actualSpeed
16#0 CTRL3 STATUS1
16#0 CTRL4 STATUSS
6#0 CTRL5 STATUS4
16#0 CTRLG STATUSS
16#0 CTRLY STATUSE
16#0 CTRLS STATUS7
STATUSS

Configure the USS_DRYV block as picture.
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4 Configuration

No. Picture Description
G120C_USSats7-1200 » PLC 1 [CPU 1217C DC/DC/DC] » PLC tags
Devices aTags |EL
Ej e
_— —
o default tag
v |1 G120C_US5at57-1200 Ead Name Data type Address Reta
B Add new device 1 @[ ControlWord | Word %BMW2 [
gﬂ-h Devices & networks 2 - PZD_Length usint %MBO
A p_ﬂ PLC_1 [CPU 1217C DC/DC/DC] - < Drivelndex Usint %MB1
[|T Device configuration 4 S | BaudRate Dint HMD12
'] online & diagnostics 5 <a StatusWord Word %MW4
~ [ Program blocks 6 - UssError Bool %MB.0
I Add new block =17 <a UssErrorstatus Word ®MWE
& Main [0B1] 3 <@  ActualSpeed Real %MD20
2 Uss_Comm [FE1] 9 i | SpeedSetpoint Real %EMD16
@ Uss_Comm_DE [DE1] 10 <Add news
b g System blocks
» [ Technology objects
v [ Evtarnsl canres filac
~ 4 PLC tags =
%5 showall tags
__________ I Add newtag table
_________ 4 default tag [39]
1. Open the default tag of the PLC tags in the Project tree.
2. Define default tags as picture.
8 G120C_USSat$7-1200_V15.1 » PLC_1[CPU 1217C DTUDC/DC] » Program blocks * Main [OB1

~ ] G120C_USS3157-1200_¥15.1 [~
B Add new device 1
Eg-h Devices & networks 2

~ [ PLC_1 [CPU 1217€ DC/DC/DC]

Mame
4l ~ Input
T ] Initial _Call

Data type

Eool

He g

PG @Y g1t e
Default value

Comment

Initial call of this OB

<]

IIY Device configuration
| online & diagnostics
~ [ Program blocks
B Add new block

Comment

—HF Ak == 7 =

¥ Block title: “Main Program Sweep (Cycle)”

ot - -
4 Uss_Comm [FB1] I = = Network 1:
@ Comment
» [ System blocks
» [ Technology objects -
3 External source files i~ “Uss Comm DB
» [ PLCtags Ml— » SoETT
I
b 7§ PLC data types "Uss_Comm”
} 55l Watch and force tables @ ENO
3 r\j‘ Online backups )
v [Z Traces - ‘5(-.MW? ‘:KMM -
- ControlWord STW ZSW StatusWord
v [if, Device proxy data . a
oy Program info . m&. . . 20 .
1 speedsetpoint’ SpeedSetpoint actualspeed Actualspeed
E] PLC alarm texa lists
= hd ~ %mBo UMB .0
+ | Details view PZD_Length PZD_LEN UssError — "UssError
WMB1 HIWe
"Drivelndex” DRIVE UssErrorstatus “UssErrorstatus”
WMD12
Name Address “BaudRate” — BAUD
269
“Local~Chi_
1241_(RS422_
485)_1" — poRT

Drag the Uss_Comm[FB1] from program block into Main[OB1] and configure the block as

picture.
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4 Configuration

No.

orva

Create watch table and configure it.

Picture Description
|| Devices |
= — —— —
¥ ] G120C_UsSats7-1200 E 1 | !'send
I Add new device I *ControlWord" BMW2 Hex
& Devices & networks 3 "SpeedSetpoint” %MD16 Floating-point nu...
i r.?. PLC_1 [CPU 1217C DC/DT/DC] 4 "PZD_Length” %MBO DEC
Y Device configuration 5 "Drivelndex” H%MB1 DEC
%] online & diagnostics 6 "BaudRate” %®MD12 DEC+-
+ gl Program blocks 7 | llread
+ [ Technology objects i “StatusWord" MW Hex
3 External source files b & “ActualSpeed” %BMD20 Floating-point nu...
v [@ PLC tags 10| Il error
%5 Showall tags 1 "UssError” Bool B
B Add new tag table 12 "UssErrorStatus” Hex
' default tag [39] 13
» [ PLC data types
~ [ Watch and force tables |
v .
e

10

003wIwelDesktop\G120

Project Edit View Insert Online Options ’o

Uf [ saveproject & X Z

X 9

mIE B R § coonline ¥ Gooifline gz MW x — | *

Totally Integrated Automation
PORTAL

Project tree m 4

ﬂ Online & diagnestics E
lg Program blocks
] Technolegy objects

|E Topology view ||gﬂ-h Network view [T Device view | [E2
" T =
B X Network| 1§ Connections Relations " 3 = E
3 o H ]
5
o
¥ ] G120C_USS5at57-1200 @
B Add new device g
T\ Baviee= BoErme PLC 1 G120C USS/... g
~ Ty PLC 1 [CPU 1217C DUDCIDC CPU1217C G120C USSI... I =
[ Device configuration bz (.
4] online & diagnestics =)
+ |5 Program blocks "o
+ [ Technology objects 5
» L@ External source files g,
+ [3 PLC tags &
+ L) PLC data types
~ [ Watch and force tables
& Add newwatch table [ | [loo. [7]
UssOperation <L = i, € E
= ) = = =
s = |g Properties ||_L.Infu UHE Diagnostics ‘ &
» [ online backups | General w| crossreferences | compile |
=
: ,.'f;’““ — 3] 2]/ @] [ show all messsges - E
EVICE pro; ata =3
Programp\n:g Compiling finished (errors: 0; warmnings: 1) g
PLC alarm text lists ! |Path Description Goto |? Errors | Wamings E'
+ L8 Local modules ~ i - s 9 1 | |
» [32 G120C USS/MB [G120C USS! ~ Hardware configuration o ] 1
<] [ — > ! ~ 57-1200 station_1 A ) 1
~ | Details view ! T Ra"—;—é’ ; ; g j‘
' -
J Module \— 1 v PLC_1 P [} 1
1 PLC_1 does not contain a configured protection level Pa
Name i} ~ Program blocks A 0 0

I Compiling finished (errors: 0; wamings: 1) I

External source files

<]

<]

Overview

4 Portal view

UssOperation hﬁ, Devices &ne...
—

1. Compile the program.
2. Compiling finished.
3. Click download.
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4 Configuration

No. Picture Description

e

9 Check before loading

Status ! Target Message Action
WM & ~ pc Ready for loading. Load 'PLC_1"
H * Protection Protection from unauthorized access

Devices connected to an enterprise network or directly to the
internet must be appropriately protected against unauthorized
access, e.g. by use of firewalls and network segmentation. For
more information about industrial security, please visit

H hittp:haw.siemens.comfindus trialsecurity
(] » Stop modules The modules are stopped for downloading to device. Stop all
(] » Device configurati.. Delete and replace system data in target Download to device
o Text libraries Download all alarm texts and text list texts to device Consistent download..
] i 5]

Cancel

Click Load to load the program into PLC.

e %

9 Status and actions after downloading to device

Status | ! Target hessage Action
*5 @ - pc Downloading to device completed without error. Load "PLC_1"
(] » Start modules Start modules after downloading to device. Start module
<] ] [>]
- Finish il Load | | Cancel
Click Finish.

13 T Siemens - C:\Users\z003w9we\Desktop\ButferiG1]

Project Edit _\Viaw _lncert  Online  Options Toc

Bl P R AL TG

Project tree o «
Devices

B it
~ "1G120C_US5at57-1200 e
K Add newdevice Re

& Devices & networks
~ [ PLC_1 [CPU 1217C DC/DC/DC]

Save the project.
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4.4 Operation

Table 4-4 Operation

© Siemens AG 2019 All rights reserved

No. Picture Description
1 T4 Siemens - C:\WUsersiz003w9we\Desktop\G120C_USSatS7-1200MG120C_USSats7-1200
Project Edit View Insert Online Options Tools Window Help
S A e @ X 8O X N:E: GEE r;?,swfﬂane B X o
..0C_USSatS7-1200 » POC_TICPU C DC/DC/DC] » Watch and force t
Devices
(2 @ b A48 T
i Mame Address Display format ]
> _1G120C_U55at57-1200 5 1 |fsend
ﬁt Add new device 2 “ControlWord" WMW2 Hex
g Devices & networks 3 "SpeedSetpoint” %MD16 Floating-point nu...
hi rh_ﬂ PLC_1 [CPU1217C DC/DC/DC] 4 "PZD_Length” WMBO DEC
Y Device configuration 5 "Drivelndex” %MBT DEC
%] Online & diagnostics 6 “BaudRate” %MD12 DEC+-
» [ Program blocks 7 | firead
» [ Technology objects _|8& "StatusWord" FMW4 Hex
» Extemnal source files B "ActualSpeed” %MD20 Floating-point nu...
v [ PLC tags 10 | I error
%5 showall tags n "UssError” L Bool B
K’ Add newtag table 12 “UssErrorstatus” WMWE Hex
52 defaulttag [39] 13 <Add new
~ [ watch and- Iforte tables L
ﬁt Add new watch table
» 2 _O_nli-m.‘- .h-a.rkunq
1. Go to the UssOperation.
2. Click Go online.
2
L E— Y 2% |E] El & < ot
—".“ﬂ‘.‘.‘fﬁga?ijbzf1
i Mame Address Display format Maonitor value
1 |/Mfsend
2 “ControlWord" TMW2 Hex 16#0806
3 "SpeedSetpoint” %EMD16 Floating-peint nf... 50.0
1 "PZD_Length” %MEBD DEC 2
5 "Drivelndex” %MB1 DEC 1
<] "BaudRate” %&MD12 DEC+- 38400
The actual values turn orange after online.
3
=2 4 ] A A PR
i Name Address Display format Monitor value Maodify value # Cornrment
1 |!lsend
2 "Controlword” BMW2 Hex 1640807 16#0807 M 1
3 *5peedSetpoint” [Z] %MD Floating-poin... [+ 50.0 50.0 M 1
4 "PZD_Length” %MEQ DEC 2 2 M 1
5 "Drivelndex” FMB1 DEC 1 1 M 1
(] “BaudRate” HMD12 DEC+- 38400 38400 M
1. Configure the PZD_Length to 2 and the Drivelndex to 1.
2. Configure the ControlWord as 16#0807 to set the offl on.
3. Configure the speedSetpoint to 50.0 then the motor start to run.
4. Click Modify all selected values once and now for activate the values.
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No. Picture Description

= = B ?17.:»-’{5 S

i MName Address Display format Monitor value Madify value 7 Com
1 |!send
2 "ControlWord" WMW2 Hex 16#0806 16#0806 M 1
3 "SpeedSetpoint” %MD16 Floating-point nuj 50.0 50.0 M 1
4 "PZD_Length" %MBO DEC 2 Z M
5 “Drivelndex” W%MBET DEC 1 1 M 1
6 "BaudRate” %MD12 DEC+H- B 38400 38400 M

Configure the ControlWord back to 16#0806 to disable off1 and the motor stop running.

5 s Siemens -

C:\Users\TIA\Desktop\G120C USS communication with 57-1200_20181220\G120C_US5atS7-1200:G120C_USSat57-1200

Project Edit View Insert Online Options Tools Window Help
Cf i sveproject & X H A X O 3 NEHER F coon

G120C_USSatS7-1200 » PLC 1 [CH 1 » Watch and force tables » UssOperation
Devices
£ g2 abhARAD TS
i Hame Address Display format Monitor value Modify value 7 Comi
~ ] G120C_UsSats7-1200 a1 [tisend
B Add new device [z *ControlWord" BMWZ Hex 1640806 M s
 Devices & networks 3 "SpeedSetpoint” %MD16 Floating-point nu... 50.0 M
~ [m PLC_1 [CPU 1217C DC/DCIL 4 "PZD_Length” %MBO DEC 2 ™ 1
I pevice configuration & "Drivelndex” %MB1 DEC 1 M 1
%) online & diagnestics 6 "BaudRate” %MD 12 DEC+- [+ 38400 | M 1
~ [ Program blocks =17 |Hread
B Add new block 8 “Statusword" BMWS Hex
4 Main [0B1] 9 "ActualSpeed” %MD20 Floating-point nu...
& Uss_Comm[FB]  : 10 | il error
@ Uss_Comm_DB [DB1] 1 "UssError” %M8.0 Bool
» g System blocks [ “UssErrorStatus™ BLMWE Hex
+ [ Technology objects 13 <Add news
3 Extemnal source files

Click Go offline.
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5 Related literature

5 Related literature

Table 5-1 Reference documents

Topic

\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/109764624

\3\

Simple speed control of a V20 with S7-1200/1500 using the USS protocol
https://support.industry.siemens.com/cs/ww/en/view/109480894

\4\

G120C manual FW 4.7.10
https://support.industry.siemens.com/cs/ww/en/view/109757226

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 02/2019 First version
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