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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

1.1 Overview
1 Task
1.1 Overview

The SINAMICS V20 drives are to be controlled by a SIMATIC S7-1200 or S7-1500
via the RS485 interface and using USS® (Universal Serial Interface protocol). The
supplied sample projects show the configuration and programming of the controller
for a USS® bus with a SINAMICS V20 drive.

Figure 1-1: Schematic representation
$7-1500

SIMATIC
§7-1200

SINAMICS V20 SINAMICS V20 SINAMICS V20

1.2 Operation of the drive

In the example, the drive is operated in the following ways:
e Watch table in TIA Portal
e KTP600 operator panel in TIA Portal

SINAMICS V20 at S7-1200/1500 via USS
Entry ID: 109480894, V1.0, 09/2018 4
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1 Task

1.2 Operation of the drive

Control

The SINAMICS V20 drive is to be controlled via the following bit signals of the
control word (STW):

ON/OFF1 — start bit of the SINAMICS V20 (STW1, bit 0)
If this parameter has the value TRUE, this input enables operation of the V20
at the preset speed.

OFF2 — coast down to a standstill (STW1, bit 1)
If this parameter has the value FALSE, this bit causes the SINAMICS V20 to
coast down to a standstill, without braking.

OFF3 — fast stop bit (STW1, bit 2)
If this parameter has the value FALSE, this bit causes a fast stop by braking
the SINAMICS V20.

Fault ack. — error acknowledgment bit (STW1, bit 7)

With this bit, you reset the error bit of the SINAMICS V20 once you have
eliminated the drive fault. This informs the drive that it is no longer necessary
to signal the fault.

Reverse — direction control of the SINAMICS V20 (STW1, bit 11)
This bit has to be set for clockwise rotation (provided that the speed setpoint is
positive).

Entering the speed

Speed setpoint (HSW)

This is the speed setpoint of the SINAMICS V20 as a percentage of the configured
frequency. When entering a positive value, the motor rotates clockwise if Reverse
has the value TRUE.

Status evaluation

The SINAMICS V20 drive is to continuously transfer the following bit signals of the
status word (STW) to the controller:

Inverter running — operation enabled (ZSW1, bit 2)
This bit signals whether the SINAMICS V20 is running.

Motor runs right — drive direction (ZSW1, bit 14)
This bit signals clockwise rotation of the motor.

ON inhibit active — SINAMICS V20 inhibit (ZSW1, bit 6)
This bit signals the status of the inhibit bit for the SINAMICS V20.

Inverter fault active — drive fault (ZSW1, bit 3)

This bit signals that a fault has occurred in the SINAMICS V20. The user has to
eliminate the fault and set the acknowledgment bit (STW1, bit 7) to delete this
bit.

Transferring the actual speed

Actual speed (HIW)

This is the actual speed of the SINAMICS V20 as a percentage of the configured
frequency. When the value is positive, the motor rotates clockwise if Motor runs
right has the value TRUE.

Display of communication errors

In the event of a communication error, the error status of the USS® system
instructions of the STEP 7 program is to be displayed.

SINAMICS V20 at S7-1200/1500 via USS
Entry ID: 109480894, V1.0, 09/2018 5
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2 Solution

2.1 Overview
2 Solution
2.1 Overview

Diagrammatic representation

To connect the bus, you need a RS485 communication module for both the
SIMATIC S7-1200 and the S7-1500. This module is operated in the control
program by USS system statements. The figure below shows the basic
configuration.

Figure 2-1: Function chart

KTP600 (optional) PG/PC

Industrial Ethernet .

USS® bus

Cyclic interrupt OB

SINAMICS V20

SIMATIC S7-1200/1500 b

To the extent not necessary for understanding this application example, this
document does not contain a general description of

Scope

e the hardware components used.

e TIA Portal.

e the STEP 7 and WinCC configuration software.
e the USS® protocol.

Basic knowledge of these topics is required.

SINAMICS V20 at S7-1200/1500 via USS
Entry ID: 109480894, V1.0, 09/2018
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2 Solution

2.2 Hardware and software components

Required knowledge

2.2

221

222

Knowledge of automation and drive technology is helpful to understand the
application example. You need basic knowledge of SINAMICS drives and
configuring SIMATIC controllers in TIA Portal.

Hardware and software components
Validity

This application is valid for
e SINAMICS V20 with the following firmware version data or higher:
Table 2-1: SINAMICS V20 firmware version data

Parameter | Index Meaning Value
r0018 - Firmware version 3.51
[0] Company (Siemens = 42) 42
[1] Product type (V20 = 8001) 8001
[2] Firmware version 351
r0964 [3] Firmware date (year) 2012
[4] Firmware date (day/month) 1012
[5] Number of inverters 1
[6] Firmware version 500

e S$7-1200 PLC with firmware V4.1 or higher

e S7-1200 CM1241 communication module with firmware V2.1 or higher
e S7-1200 CB1241 communication board with firmware V1.0 or higher

e S7-1500 controller with firmware V1.7 or higher

e S7-1500 CM PtP communication module with firmware V1.0 or higher
e STEP 7 software V13 SP1 or higher

Components used

The application was created with the following components.

Hardware components

The following table contains only the main components necessary from a functional
perspective. It does not list

¢ line-side components such as circuit-breakers, fuses or line filters.
e load-dependent components such as braking resistors.

¢ fixing accessories such as mounting rails.

e standard wiring material and terminal blocks.

e other small accessories.

! Please note: An update to 2V4.1 is only possible for S7-1200 controllers with article numbers

SINAMICS V20 at S7-1200/1500 via USS
Entry ID: 109480894, V1.0, 09/2018 7
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2 Solution

2.2 Hardware and software components

Table 2-2: Hardware components

Component No. Article number Note
Drive components
SINAMICS V20 ... or any other
(3AC400V, 0.75KW, | 1 | 6SL3210-5BE17-5Cv0 | S INAMICS V20witha
FILTER C3) firmware version listed in
2.2.1.
SIMOTICS GP ... or any other asynchronous
low-voltage motor, 3 motor that complies with the
AC 50Hz 400V, 0.75 1 1LA7083-4AA60 specification of the SINAMICS
KW V20 used.
S7-1200 controller components
SIMATIC S7-1200 1 6ES7511-1AK01-0ABO

CPU 1215

SIMATIC S7-1200
CM1241
communication
module

SIMATIC S7-1200
CB1241
communication board

[y
alternatively

6ES7241-1CH32-0XB0

6ES7241-1CH30-1XB0

For the required firmware
version, see section 2.2.1.

SUB-D connector,
9-pin

For bus connection on the
CM 1241

S7

1500 controller compone

nts

SIMATIC S7-1500
CPU 1511-1 PN

6ES7511-1AK01-0AB0

... or any other S7-1500 CPU
with firmware V1.7 or higher.

SIMATIC S7-1500
CM PTP RS422/485
HF communication
module

SIMATIC S7-1500
CM PTP RS422/485
BA communication
module

[E=Y
alternatively

6ES7541-1AB00-0ABO

6ES7540-1AB00-0AA0

When using this
communication module,
reduce the baud rate in the
control software of the
application example to < 19.2
kbit/s and replace the
hardware ID of the CM PtP.

SUB-D connector,

For bus connection on the

15-pin Lo CM PtP
HMI
SIMATIC HMI ... can be simulated in TIA
KTP600 Q) 6AV6647-0AD11-3AX0 | Portal for test and
Basic color PN demonstration purposes
Other
24V power supply for
SITOP PSU100L SIMATIC CPU and KTP600.
stabilized 24V power 1 6EP1333-1LB00 You can also use a different
supply power supply that meets the
requirements of the loads.
Sold Shielded three-wire cable
USS bus cable by the | -
meter
RS485 bus 1 6SL3255-0VCO0-0HAO Package content:

termination network

50 pcs.

SINAMICS V20 at S7-1200/1500 via USS
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2 Solution

2.2 Hardware and software components

Component No. Article number Note
6XV1850-2Gxxx For... C o papC
- PLC < PG/P
= = 0.
'E TP cord o Eig = ° ?_?:] PLC & KTP700 (optional)
preassembled with 1(2) H20 &  2m
two RJ45 connectors Other
H60 = 6m Ethernet cables are also
N10 = 10m possible.
Software components
Table 2-3: Software components
Component Article number Note
SIMATIC when using a
STEP 7 Basic V13 SP1 6ES7822-0A.03-... SIMATIC S7-1200
Floating License
S S
STEP 7 Prof. V13 SP1 6ES7822-1..03-... or
Floating License SIMATIC S7-1500

Sample files and projects

The following list contains all files and projects that are used in this example.

Table 2-4: Sample files and projects

Documents

Note

109480894_V20USSatS7-12001500_DOC_V1d0_TIAV13SP1_en.pdf

... this document

109480894_V20USSatS7-1200_PROJ_V1d0_TIAV13SP1.zip

TIA project with S7-1200

109480894_V20USSatS7-1500_PROJ_V1d0_TIAV13SP1.zip

TIA project with S7-1500

SINAMICS V20 at S7-1200/1500 via USS
Entry ID: 109480894, V1.0, 09/2018
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3 Principle of Operation

3.1 Complete overview

3
3.1

3.1.1

3.1.2

Principle of Operation

Complete overview

Basic software structure

The USS protocol uses a master/slave network for communication via a serial bus.
The master (SIMATIC controller) uses an address parameter to send a message to
a selected slave (SINAMICS V20). A slave cannot send without having received a
request for sending. Direct information transmission between the individual slaves
is not possible. USS communication takes place in half duplex operation.

In STEP 7, different libraries have to be used for the S7-1200 and S7-1500
controllers. However, their system blocks are handled similarly.

The STEP 7 program is divided into an interrupt-driven part and a program part to
be cyclically processed.

Interrupt-driven part

This part calls a USS_PORT (S7-1200) or USS-Port_Scan (S7-1500) system
instruction from a cyclic interrupt OB for each communication port. This system
instruction processes communication via the USS network.

Cyclic part

This part calls a USS_DRV (S7-1200) or USS_Drive_Control (S7-1500) system
instruction on the respective port from a cycle OB for each existing slave. This
system instruction prepares send data for the drive and evaluates the drive’s
response data.

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,
Communication.

SINAMICS V20 at S7-1200/1500 via USS
Entry ID: 109480894, V1.0, 09/2018 10
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3 Principle of Operation

3.1 Complete overview

Note

Figure 3-1: USS instructions for S7-1200

+ | Kommunikation

Mame Beschreibung Wersion
¥ [ 7] s7-Kommunikation V13
¥ [ ] Open user communication V4.0
b [ ] WEE Server
b [ ] weitere
* [ 7] Kornmunikationsprozessor
b [ 7] PtP Communication V2.2
b [ 7] USS Communication V2.3
b [ ] MODBUS { RTU ) V3.0
b [ Punktzu-Funkt
- [7] uss V11
& UsS_PORT Kommunikation dber UsS-Metawerk bearbeiten Wi.1
| Uss DRV Daten mit dem Antrieb austauschen Vi1
3 USS_RPM Fararmeter aus dem Antrieb auslesen vii
W USS_WRM Farameter im Antrieb @ndern Vi1
b [ ] MODBUS V2.2
¥ D GPRS Comm: CP1242-7 W12
b 7] TeleService V1.8

The instructions in the USS Communication folder are currently not suitable for
the S7-1200 in this application example.

The following figure shows the call structure of the program example.
Figure 3-2: Block call diagram for SIMATIC S7-1200

e

A\ 4

Main > UssCyclic
[OB1] [FB1]
&7 £
Cyclic interrupt » UssCycliclnterrupt
[OB30] [FB2]

USS_DRV
[FB1071]

InstUssCyclic
[DB1]
(instance DB of FB UssCyclic)

e

=)}

I

USS_PORT
[FC1070]

A

\4

InstUssDrv
[DB3]
(instance DB of FB USS_DRYV)

b

e

User program

System blocks

InstUssCyclicInterrupt
[DB2]
(instance DB of FB
UssCyclicinterrupt)

Data blocks

The UssCyclic and UssCyclicinterrupt user blocks use optimized block access.

SINAMICS V20 at S7-1200/1500 via USS
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3 Principle of Operation

3.1 Complete overview

Note

3.1.3

Know-how protected use of the UssCyclic user block in a library is not possible.

Reason:

The USS_DRYV system FB cannot put its data into the InstUssCyclic instance DB
of the calling UssCyclic block as a multi-instance; it uses the InstUssDrv single
instance. This is necessary as the USS_PORT system FB can only access the
entire instance DB of USS_DRYV via its USS_DB formal parameter of the
USS_BASE data type; it cannot access an instance data block within
InstUssCyclic.

Implementation with SIMATIC S7-1500

Use the following system instructions:

e USS_Port_Scan
to process communication via the USS® network

e USS_Drive_Control
to prepare the send data and evaluate the response data

These system instructions can be found in the Instructions task card,
Communication.

Figure 3-3: USS instructions for S7-1500

+ | Kommunikation

MName Beschreibung Wersion
» [ ] s7-Kommunikation V13
» [ ] Open user communication V4.0
b L WEE Server
b [ ] weitere
« [ 7] Kornmunikationsprozessor
¥ [ PtP Cornmunication V2.2
+ [] UsS Communication V2.3
3 UsS_Port_Scan Kommunikation dber US5-Netaverk V2.3
M Uss Drive Control  Datenaustausch mit derm Antrieb V1.2
3 Us5_Read_Faram Daten aus dem Antrieb lesen V14
W UsS_Write_FParam Daten im Antrieb andern V15
¢ [ 7] MODBUS { RTU ) V3.0
¥ [ 7] Punkt-mu-Punkt
» [ uss V11
v [ ] MODBUS V2.2
k L GPFRSCornm: CR1242-7 W12
b [ ] TeleService V1.9

SINAMICS V20 at S7-1200/1500 via USS
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3.2 Blocks

Figure 3-4: Block call diagram for SIMATIC S7-1500
L}

User program System blocks Data blocks

The UssCyclic and UssCycliclnterrupt user blocks use optimized block access.

3.2 Blocks
321 UssCycliclnterrupt [FB2]

Call

All activities relating to processing USS communication for the communication
module with the parameterized hardware ID should be combined in this block.

Figure 3-5: UssCyclicInterrupt user FB

YDB2
“InstUssCyclicinte
rrupt”
FB2
“Uss Cyclicinterrupt®
—EM
269
"Local~Ch_
1241_(R5422_
4857 A hwidentifier
328400 — baudrate errarlss f— -
YDR3 errorstatuslss f— ...
“InstUssDn” —{USS DE EMO =

The block name is intended to indicate that the block is called by the cyclic interrupt
OB.

SINAMICS V20 at S7-1200/1500 via USS
Entry ID: 109480894, V1.0, 09/2018 13
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3 Principle of Operation

3.2 Blocks

Note Call other instances of a UssCycliclnterrupt not in the same but in other cyclic
interrupt OBs. This provides you (even if the cyclic interrupts have the same call
interval) with the option to equalize communication of multiple ports in terms of

time by changing the phase shift.

List of formal parameters

Table 3-1: Block parameters of the UssCyclicinterrupt FB

Name Data type

Meaning

IN parameter

hwldentifier PORT

Hardware identifier of the
communication module

Preferably use the appropriate
symbolic system constant as the
actual parameter (in the project
tree, PLC tags). When replacing
the communication module, the
hardware identifier value may
change. However, the symbolic
name is retained.

The parameter is only passed on
to the USS_PORT or
USS_Port_Scan system
instruction.

baudrate UDInt

Baud rate in bit/s
Allowed for SINAMICS V20:
9600 19200 38400

57600 76800 93750

115200

(default value: 38400 baud)

The parameter is only passed on

to the USS_PORT or

USS_Port_Scan system

instruction.

USS_DB

USS_BASE
(for S7-1200)

P2P_USS_BASE
(for S7-1500)

Data reference

S7-1200:

Reference to the instance DB of
the USS_DRV2 instruction.
S7-1500:

Reference to the USS_DB
structure tag in the instance data
of the USS_Drive_Control
instruction.

% In TIA Portal, the instance DB for the USS_DRYV instruction is stored in the project tree,

System blocks>Program resources.

SINAMICS V20 at S7-1200/1500 via USS
Entry ID: 109480894, V1.0, 09/2018
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3 Principle of Operation

3.2 Blocks

Function

Call interval

3.2.2

Call

Name Data type Meaning

OUT parameter

erroruss Bool Communication error

Saved ERROR error bit of the
USS_PORT or USS_Port_Scan®
system instruction. In the
example, this error bit is reset
using the HMI or the watch table.

errorStatususs Word Error code

Saved STATUS error code of the
USS_PORT or USS_Port_Scan®
system instruction. In the
example, this error code is reset
to 0000nhex Using the HMI or the
watch table.

In this application example, the block has only the following tasks:
e Calls and supplies the USS_PORT system instruction
e Savesthe USS_PORT output parameter STATUS when ERROR = true

On the one hand, the call interval of the cyclic interrupt OB in which the
UssCycliclnterrupt user FB and finally the UDD_PORT or USS_Port_Scan system
instruction are called

¢ should be as short as possible to minimize the communication time;

e on the other hand, it must be long enough to process each communication
request reliably without errors.

UssCyclic [FB1]

All activities to be cyclically performed while processing USS communication
should be combined in this block.

Figure 3-6: UssCyclic user FB

“DB1
"InstUssCyclic”
TFE
"UssCyclic”
o= EM Z5W
#0806 ST actualspeed
50.0 = speedSetpaint EMO =

The block name is intended to indicate that the FB is called by a cycle OB.

® Communication errors are only signaled at the ERROR and STATUS outputs of the
USS_PORT instruction. Therefore, it is sufficient to read out the error code of this
system instruction.

SINAMICS V20 at S7-1200/1500 via USS
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3 Principle of Operation

3.2 Blocks

Table 3-2: Block parameters of the UssCyclic FB

Name

Data type

Meaning

IN parameter

STW

Word

Control word of the SINAMICS
V20

With the UssCyclic FB, the
following STW bits can be
transferred to the SINAMICS
V20:

ON/OFF1 (bit 00)
OFF2 (bit 01)
OFF3 (bit 02)
Fault ack. (bit 07)

Reverse (bit 11)

speedSetpoint

Real

Speed setpoint

Specified as a percentage of the
frequency of the inverter output
and therefore independent of the
pole pair number and motor slip.

OUT parameter

ZSW

Word

Status word of the SINAMICS
V20

With the UssCyclic FB, the
following ZSW bits can be
received from the SINAMICS
V20:

Inverter running (bit 02)
Motor runs right (bit 14)

ON inhibit active (bit 06)
Inverter fault active (bit 03)

actual Speed

Real

Actual speed

Specified as a percentage of the
frequency of the inverter output
and therefore independent of the
pole pair number and motor slip.

Function

In this application example, the block only has the task to ensure the supply of the
called USS_DRV or USS_Drive_Control system instruction.

The following default settings were made in the associated InstUssCyclic instance

DB:
e STW = 0806pex

This means that bits 01 (OFF2), 02 (OFF3) and 11 (Reverse) have already
been set when the controller is restarted.

e speedSetpoint = 50.0

Ensures that the drive immediately ramps up with the parameterized ramp-up
time to 50% of its rated speed when the ON/OFF1 button is pressed.

SINAMICS V20 at S7-1200/1500 via USS
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3 Principle of Operation

3.2 Blocks
3.2.3 USS® system instructions

USS_PORT (S7-1200) / USS_Port_Scan (S7-1500)

Figure 3-7: USS_PORT or USS_Port_Scan system instruction
#instUssPortScan
| USS_Port_Scan |

USS_PORT
-=EN
#hwidentifier PORT ERROR— #tempError
#baudrate BALD STATUS #tempStatus
#US:_DB—uss DB END —

The USS_PORT system FB is described in the STEP 7 Basic System Manual in \6\
or in the appropriate section of the online help in TIA Portal.

The USS_Port_Scan system FB is described in the STEP 7 Professional System
Manual in \5\ or in the appropriate section of the online help in TIA Portal.

SINAMICS V20 at S7-1200/1500 via USS
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3 Principle of Operation

3.2 Blocks

USS_DRYV (S7-1200) / USS_Drive_Control (S7-1500)

Figure 3-8: USS_DRYV or USS_Drive_Control system instruction

#instlUs50riveCan

trol

Us5_Drive_Control

B3
“InstUssDne”
Uss_DRV
MDR—
—-=—1EN ERROR f—
E5TWSX0 — RUN STATUS
FETW 3K = OFF2 RUMN_EM = #Z5W.50x2
FETW X2 = (IFF3 O_DIRF— #Z5WAX14
FETWIRKT —F_ACK IMHIBIT — #Z5WW.5%x6
FETAW X1 — DR FALLT = #Z5W3%X3
DRIVE SPEED #actualSpeed
2 PZD_LEMN STATUS1
#speedSetpoint —{SPEED_SP STATUSS
#1680 CTRL3 STATUS4
#1680 CTRL4 STATUSS
#16%0 —|CTRLS ETATUS 6
#1680 CTRLA STATUS?
#1680 CTRL7 STATUSE
#16%0 —|CIRLE ENO f—

The USS_DRYV system FB is described in the STEP 7 Basic System Manual in \6\
or in the appropriate section of the online help in TIA Portal.*

The USS_Drive_Control system FB is described in the STEP 7 Professional

System Manual in \5\ or in the appropriate section of the online help in TIA Portal.

* The symbolic name of the instruction is USS_DRYV. In the manual and online help, it is called

USS_DRIVE.

SINAMICS V20 at S7-1200/1500 via USS
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4 Configuration and Project Engineering

3.2 Blocks

4

Configuration and Project Engineering

This chapter describes the configuration steps necessary for you to create the
sample project. You will find helpful project engineering support, in particular if your
required configuration differs from the supplied application example in terms of
hardware and component parameterization.

Requirement

e Configuration software
The software components are installed on your development system according
to Table 2-3.

e SINAMICS V20
The parameterization is performed using the built-in BOP (Basic Operator
Panel). Therefore, on the line side, the drive has already been supplied with
230 or 400V - depending on the version.

e SIMATIC S7-1200/1500
In TIA Portal, you have opened a new software project or a project to be
expanded/modified.

Default values

Note

The below parameterization of the SINAMICS V20 assumes that the device is in
the as-supplied state or has been reset to factory default. In this state, there is a
default parameterization that forms the basis for Table 4-1. Parameters that do not
have to be changed for this application example regarding the default values will
not be mentioned in the following sections.

When you add a device, for example a controller, from the hardware catalog to the
project in TIA Portal, an associated default parameterization will be created. This
default parameterization will be used as a basis in Table 4-2. Parameters and
settings that do not have to be changed for this application example regarding the
default values will not be mentioned in the following sections.

Both the procedure for parameterizing the SINAMICS V20 and the one for
configuring the SIMATIC controllers in TIA Portal offer various options. The
following configuration steps represent one possible solution. Steps or
procedures deviating from this approach can also lead to the same goal.

SINAMICS V20 at S7-1200/1500 via USS
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4.1 Parameterizing the SINAMICS V20

4.1 Parameterizing the SINAMICS V20

Table 4-1: Table for parameterizing the SINAMICS V20 drive

No. Action

General:

e The SINAMICS V20 is parameterized using the built-in BOP. For information on how
to use the BOP, please refer to the SINAMICS V20 Operating Instructions in \10\.

e Unless expressly noted, press the E and buttons <2s.

1. Provided that the SINAMICS V20 is in the as-supplied state and the display
displays , continue with no. 2.

If the inverter has already been running, the display menu with the output
frequency is visible on the BOP. In this case, reset the device to factory default.
To do this, useEto go from the display menu to the parameter menu and
change the following parameters:

e Commissioning parameter P0010 = 30
(LED on the BOP flashes green.)

e Reset to factory setting® P0970 = 21

2. The display displays and the LED on the BOP has a steady green light.

Use the arrow ke SEE to select the 50/60 or Hz/hp setting that matches your
region and use to exit the screen.

3. The LED on the BOP flashes green. You are now in the setup menu in the "Motor
data” step and, provided that you are running the example with a connected
motor, you can start entering the motor parameters. When you have finished
entering the motor parameters or if you do not want to enter any motor

parameters, press | * |. You are now in the "Connection macro” step.

4. Use the arrow keysmm to choose the connection macro (Cn010) and
use to select it.

5. Use IIl (>2s) to return to the display menu. The LED on the BOP returns to a
steady green light.

6. Use II| to go to the parameter menu and set the user access level to "Expert”:
e Access level P0003 = 3

7. Set the USS PKW length to 4:
e PKW length P2013 =4

8. Transfer the changed parameter values from RAM to EEPROM:
¢ RAMto EEPROM P0971 = 21

9. Set the access level back to "Standard”.

e Access level P0O003 = 1

10. Use II| (>2s) to return to the display menu.

®When resetting to factory default, connection parameters P2010, P2011, P2023 used for the
USS protocol are not automatically reset in the process. However, they are supplied in step 4 of
the table.

SINAMICS V20 at S7-1200/1500 via USS
Entry ID: 109480894, V1.0, 09/2018 20



© Siemens AG 2018 All rights reserved

4 Configuration and Project Engineering

4.2 Configuring the SIMATIC controller

4.2

The screenshots in the following table are from the V20USSatS7-1200 STEP 7

Configuring the SIMATIC controller

project. Deviations due to the use of the V20USSatS7-1500 project are indicated in

the text.

Table 4-2: Table for configuring the SIMATIC S7-1200 controller

No.

Action

2V1.7 (S7-1500).

1. In the project tree, go to Devices & networks and select the Network view. In the Hardware catalog
task card, locate the SIMATIC S7-1200 CPU 1215C DC/DC/DC or SIMATIC S7-1500 CPU 1511-1
PN and use drag and drop to move it to the graphlc area of the Network view. In this area and in
the project tree, it will be created as PLC__ 1°. Select the CPU with a version 2V4.1 (S7-1200) or

Ui (1 saveproject 3 K

Project  Edit View Insert  Online Options Tools Window Help

HEX Do F0EGER )cmnline,‘?cmmme MR x L

Devices

Totally Integrated Automation
POR

TAL

00 De
=" Topology view I-ﬂ-h Network view I]‘ Device view

CiQQ

~ ] V20Us5ats7-1200
B ~dd new device

» (g Online access

» 5] Documentation settings

» @ Languages & resources

» [ Card ReaderiUSEB memary

[E] = |le® newor| &3 connections [ e " o

PLC_1 [ |
CPU 1215C =

<]

<J[u] [»] [10o% P e

Options (SE]
=15

2

E ~ | Catalog g
E [Seerchr |yt | 2
[ Filter ;g_z

~ [ sivame s7-1200 2

~ [ cru

» [l CPU 1211C ACIDCRRlY ﬁ

» [ €PU 1211C DOIDCIDC =)

» [l CPU 1211C DCIDCIRly E

» [ CPU 1212C ACIDCRRlY E

T » [ cPU 1212¢ DODCIDC 5
: » [ CPU 1212 DCIDCIRly I
¥ » [ CPU 1214C ACIDCIRlY -
il » [ €U 1214C DOIDCIDC E:
» [l CPU 1214C DCIDCIRly g

» [l CPU 1215C ACIDCIRlY T
~ [ cPu 1215¢ DaIDCiDC | |
L OC>7 2137 1Mas 1 UADU I

=

» L 5

T P —— \—-’7|\ g

v | Information

‘gPropenies || Info JllJDlagnostlcs |
General

No 'properties' available.

No 'properties’ can be shown at the moment. There is either no object
selected orthe selected object does not have anydisplayable
properties.

> |Details view

Device:

CPU 1215C DCIDCIDC

Article no: AEST 315-1AGA0-0XR0
Version: V4.1

Description:

Work memery 125 KB; 24VDC power
supply with DI14 x 24VDC SINKISOURCE,
DQ10x24VDCand Al2 and AQ2 on
board: 6 high-speed counters and 4
pulse outputs on board; signal board

&)
]

® Name can be changed.
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4 Configuration and Project Engineering

4.2 Configuring the SIMATIC controller

No. Action
2. In the graphic area, select the SIMATIC controller and go to the Device view. In the Hardware
catalog task card, locate the
e CM1241 (RS422/485) communication module, version 2V2.1, for the CPU 1215C
e CM PtP RS422/485 HF communication module, version 2V1.0 for the CPU 1511-1 PN
and use drag and drop to move it to an allowed slot next to the CPU in the graphic area of the
Network view.
V20U5Sat57-1200 » PLC_1 [CPU 1215C DU/DT/DC]
Devices Topology view Network view Device view Options
[& Topology [EN | I} 3 | Jor!
EOO [ T oE gl s ¢ =)
‘»‘3‘4 E v | Catalog
T B == [l
T LN g iter
» [ PLC_1 [CPU 1215¢C DO/DC/DC] & o » [l Communications boards |
» (3§ Common dsta » [ Bartery boards
» [5] Documentation settings v [mol
» [ Languages & resources 103 2 3 a » [ 00
» g Online access Rack_0 | »moe
» i Card ReaderlUSB memory o vima
] » (W AQ
» » [ miisQ
S~ [ communications modules
&l Industrial Remete Communication
P LANPROFIBUS
~ [ PNge-to-paint
» [ O\1241 (Rs232)
v [ 1 ¥o49 focaoct
~ [ cm 1241 (RS4221485)
[l BES7 241-1CH31-0XB0
)X
<[] frooe 7] ¢ ® V|Infor$tiun o I
‘§ Properties ||:il|nfn g"ﬂ Diagnostics ‘ —— @
General \/
No 'properties’ available.
No 'properties’ can be shown at the moment. There is either no object CM 1241 (RS422/485)
selected or the selected object does not have anydisplayable
roperties.
- e no:
Version: v2.1 [=]
3. If necessary, change the Ethernet address. To do this, double-click the CPU to open its properties.

Project  Edit  View

Ci (W soveproject & M 2l 2 X D2 5 MG B I coonine F cooiine S A x|

Insert  Online  Options  Tools  Window  Help

o

L w ]

100t B arwrrnY

|ngperties |:i.‘.lnfu i) EDiagnostics

» General

J General || 10 tags

System constants

H Texts

A

General

+ PROFINET interface [X1]

Ethernetaddresses

» DI 14/DQ 10
b AI2IAQ 2

Startup
Cycle

e r—
Operating mode

» Advanced options
Web server access
Hardware identifier

» High speed counter...
» Pulse generators (P

Communication load
System and clockme... |

Ethemet addresses

Interface networked with

Subnet: | Not networked [+

IP protocol

(®) SetIPaddrac: in the oroject

IPaddress: 192 . 168 .0 .1
Subnetmask: | 255 . 255 . 255 . O

[ use router

Routeraddress: [0 .0 .0 .0
() IP address is setdirectly at the device
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4 Configuration and Project Engineering

4.2 Configuring the SIMATIC controller

No.

Action

4,

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:

Project tree

Devices
OO

Paste (0080-000001) B3
¥ | 7] v20US5at57-1200
¢ ~dd new device !
Devices & networks
IEI_'E'EI : Some of the objects you want to paste already exist here orin a different
~ I PLC_1 [CPU 1215C DC/DCIDC] H group.
[ pevice configuration

Conflicts detected during pasting

How do you want to continue?

| Online & diagnostics

- rﬁ Frogram blocks (") Rename and paste objects

[ T R I () Replace existing objects and move to this location I

3 Cyclic interrupt [OB30]

3 Main [OB1]

48 UssCyclic [FB1]

3B UssCyclicinterrupt [FB2]

@ InstUssCyclic [DB1]

@ InstUssCyclicinterrupt [DB2]
¥ ¢ System blocks

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.

[ Technology objects

External source files

r:a FLC tags

(g PLC data types

[z2 watch and force tables
B Add new watch table

i v v v~

UsSoperation

v (@ Tinnne Rarene

Compile the PLC_1 device in order to detect possible errors.

T4 Siemens - D:\Siemens\V20USSat57-1200W20U55at57-1200

Project Edit View Insert Online Options Tools Help

_ Totally Integrated Automation

Cf (M saveproject & X 35 = X ] G I E B R F coonline F cootiine g, [N 18 ¢ * PORTAL
|ngpenies ||:i.‘.|nfo yHE Diagnostics ‘
Jml—‘ General y" Cross-references H Compile ‘
KOO 2 [0 1]@][shonsimesssges 7]

Compiling completed (srrars- 0; warnings: 1)
- [ v20USSats7-1200 Al rah
B Add new device I
h Devices & networks

syse | it

Description Goto |7 Errors  Wiar._.
> PLC_1

¥ Hardware configuration
~ 57-1200station_1
~ Rack_0

saneIqr] E”

Y Device configuration

'3/ online & diagnostics ~ PLCT

- PLC1

oo oooo

= [-gl Program blocks
B Add new block
48 Cyclic interrupt [0B30]
48 Main [OB1]
4 UssCyclic [FB1]

L liceCurlicintarnnt [FR71

FLC_1 PLC_1 does not contain & configured protection level

WYY WYY YY

1
1
1
1
1
1
!
@ - Frogremblocks
1 I[nmpihng completed (errors: 0; warnings: 1) I

You can ignore the warning displayed when compiling the device.

Save the project.

T4 Siemens - D:\Siemens\V20U55at57-1200W20

Projec °rt Online  Options

Devices

EOQ

> ] V20US5ats7-1200
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4 Configuration and Project Engineering

4.3 Configuring the SIMATIC HMI KTP600 operator panel

4.3

Configuring the SIMATIC HMI KTP600 operator panel

Table 4-3: Table for configuring the SIMATIC HMI KTP600 operator panel

No.

Action

1.

In the project tree, go to Devices & networks and select the Network view. In the Hardware catalog
task card, locate the SIMATIC Basic Panel KTP600 Basic and use drag and drop to move it to the
graphic area of the Network view. In this area, it will be created as HMI_17. Select the panel with a

version 2V12.0.0.0.

T4 Siemens

Project Edit View Insert Onli

5 % K save project &

& =5 X

- D:\SiemensW20USSats7-1200W20U55at57-1200

ne Options Teels Window Help
= R ENGEIR)

V20US55at57-1200 » Devices & networks

Totally Integrated Automation

G B R ¥ coonline ¥ Goofiline ' f [M I8 " PORTAL

4 Portal view

] overview

Iﬁg-h Devices &ne_.

Devices |E Topology view Hﬁﬂ-h Network view OM |22
i . 5 = S T T
oo % Hework| $ Connections [ cannecion \ 3= =]
ES
[~] v | Catalog H
e S ]
¢ Add new device = 8
PLC 1 [ | HMI_1 [ Filzer g
a CPU 1215C = KTP60D Basic co... - Hm B
s ~ -
» [ HMI1 [KTP600 Basic color PN] D 'EI:‘M'*T'CB* sic Panel |
+ [g§ Common dats 4 a 3" Disphy wl
+ [5]] Documentation settings 4 IEH” Displfy o
» i@ Languages & resources PNJIE_1 '-Elrf Displily 5
» [ Online access ~ 5 kPech Basic E
+ [ Card ReaderiUsB memoary i 3
=
.
i Q
i e =
[= kTP600 Bas 5
» [5 7" Display E
» 54 9" Display -3
» [ 10" Display | |
» [ 12" Display Ll
» [ 15" Displa E
[<] ] > 3
~ | Information é
KTP600 Basic color P |
Article no.: BAVE 647-0AD11-3AX0 =
<] [ [+ [m] 100% |l v & Version: 12000 -] I
3 | Details view ‘Q Properties ||‘_i.'.|nfo yHﬂ Diagnostics ‘ Descripti =

" Name can be changed.
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4 Configuration and Project Engineering

4.3 Configuring the SIMATIC HMI KTP600 operator panel

No.

Action

Alternatively, you can also copy the fully configured operator panel from the supplied sample
project to your new project. For the copy operation, you can open both TIA projects at the same
time and use drag and drop to move the HMI device via from the graphic area of the Network view
of the source project to the one of the target project.

T4 Siemens - D:\Siemens\W20USSatS7-1200W20US5ats7-1200

Project Edit View Insert Online Options Tools F T .
N otally Integrated Automation
Gl @ M B X Do G EEERS PORTAL
V20US5at57-1200 » Devices & networks = Your user pr0]ect
Devices | Topology view | Ne i [EE]
0O £ Network [L§ Connections| [ M connectic/ D= g SRS
S
hted: Connection H R Totally Integrated Automation
~ [] v20Us5a157-1200 E E PORTAL
B Add new device — 8 \
gy Devices & networks e = L ES
DI |oee D 0 P e mems CPU 1215C B KTP60O Basic co... |:I S = Topology viawﬁ';twork view [} Device view | m:f
] 3 |_|-§ nework| 1} connections [Fiv </ Bome o ]
— S
: o g
ocumentation settings e H
» [{g Lenguages & resources HMI_Connection_1 E - 2
» (g Online access u '-,; PLC1 [ ] g
» (5 Card ReadeniusB memory "l || crut2isc = e
1 OO0 OOU O | Als
2 lE
7 B H
Ne
— e e
I =
<] il [><lm] 100% = I el | =
> | Details view |4 Properties  [*i)Info @) | % Diagnostics | 3
« porat vew : i
Sample project
<] [0 > <Ll 100% o 5 W
> | Details view | Properties  |%i}Info @[ % Diagnostics |

4 Portal view

i Partner subnetis no

Continue with step 3, provided that you have newly added the HMI device from the catalog. If you
have added the HMI device by copying it, you have to delete the old connection.

T4 Siemens - D:Siemens\myProjectimyProject

» [[§] Screen management

KTP&00 Basic color PN

Interface:

FROFINET(X1) [=|

Project Edit View Insert Online Options Tools Window Help g
_ Totally Integrated Automation
3 (H [ seveproject & ¥ f= T2 X Dy : 5 MG R & coonline 4 cooffine B [A B 3 °* PORTAL
myProject » HMI_1 [KTP600 Basic color PN] » Connections
Devices i{
ER-X~] =¥ | & Connections ta 57 PLCs in Devices & Networks = |=
=
Connections g
~ ] myProject Name Communication driver HII time synchronization mode Station Partner ==
B¢ Add new device HMI_Connection_1  SIMATIC 57 1200 . N —T=94200Station_ 1 PLC_1 L
N =¥ Insert object E.
& Devices & networks <Add new> E
» [l PLC_1 [CPU 1215€ DC/DC/DC] £
+ [ HMI1 [KTP600 Basic col... 2
IIY Device configuration | |
%/ Online & diagnostics fie] >
Runti i =
: IR J Parameter Area pointer
» [F screens

To network view... 5
Station

Cross-reference information  Shift+F11

1@ Properties Alt+Enter
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4 Configuration and Project Engineering

4.3 Configuring the SIMATIC HMI KTP600 operator panel

No.

Action

3.

Configure a new HMI connection in the Network view. To do this, use drag and drop to connect the
Ethernet interfaces of PLC_1 and HMI_1. As a consequence, HMI_Connection_l8 will be created.

T4 Siemens - D:\SiemensW20USSats7-1200WV20USSats7-1200

Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
3f 7% [ save project 54 = X e 500G [ & coonline ¥ Gooffiine - fia [M [ L PORTAL
Project tree m 4
Devices s— T} VIEW ||5ﬂ-h Network view ‘m’f Device view | [EE]
. - o=
KN N-) = |on Newworf] 13 cConnections| | HMI connection =] | B | s = ]
2
B E
=
> ] V20US58157-1200 B
B ~dd new device = g
PLC 1 [ ] HMI_1 g
CPU 1215C [ | KTP600 Basic co... 3
» 2] HMI_1 [KTP600 Basic color PN] D ||
» g Commen data 9
» [5]) Documentation settings =
» [ Lenguages & resources E
» [i Online access ;
» [ig Card ReaderiUSE memory \ s
@
| —
Rz B
a ] ot o
% Network ::: Connections| | HM connection iy @
@
- LI
pLC 1 || HMI_1 5
CPU 1215C [ | KTP60O Basic co... 3
a
[ | -
HMI_Connection_1
<] [ [> <] [>] [100% o v — 8

> | Details view
4 Portal view 3 Overview | Devices & ne...

Compile the HMI_1 device in order to detect possible errors and save its configuration.

Siemens - D:\Siemens\V20USSat57-1200\W20USSats7-1200

510 2 i b Insert Online  Options  Tools

jEIHmeo'—- N X 9

Help

6ﬂ IR ¥ Goonline ¥ Go offline n"n? 1. M1

Totally Integrated Automation
' PORTAL

‘ﬁ. Properties H:i.‘.lnfo y"ﬂ Diagnostics |

M | General y” Cross-references ” Compile | B
HOO @m‘ Show all messages "l g
Compiling completed (errors: 0; warnings: 0} 4
~ | ] V20US5ats7-1200 1 Path Description Goto ? Errors ==
I Add new device @ - Time starmnp: 28.10.2015 14:44:22 - uses 88292 bytes (with 1. A ] L,'_J
oy Devices & networks O Hardware configuration E
» (g PLC_1 [CPU 1215C DODOIDC] [i] Software compilation started. P =
» [0y HML1 [KTP60O Basic colorpn]. | @ Number oftags used: 6. P a
» [g# common data o Number of PowerTags used: 6 Fa —
» (1) s

= . o . =
| Documentation settings Software compilation completed (device version: 12.0.0.0).
I

D Languages & resources Q Compiling completed (errors: 0; warnings: 0)

» (i) Online access

& T3 e ed Pan A el 16D mmmmmm s

® Name can be changed.

SINAMICS V20 at S7-1200/1500 via USS
Entry ID: 109480894, V1.0, 09/2018 26




© Siemens AG 2018 All rights reserved

5 Installation and Commissioning

5.1 Installing the hardware

5

5.1

Installation and Commissioning

Installing the hardware

Note Always follow the installation, mounting and wiring guidelines for the individual

components provided in the appropriate manuals and accompanying notes.

Table 5-1: Table for installing and wiring the hardware

No.

Action

1.

Mechanically install the hardware.
(SINAMICS V20, motor if applicable, SIMATIC controller, operator panel, 24V power supply unit)

On the secondary side, connect the asynchronous motor (if applicable) to the SINAMICS V20.
On the primary side, connect the SINAMICS V20 to the main circuit.

Wire the 24 VV DC connector of the SIMATIC S7 controller to the output of the 24V power supply
unit. If you are connecting an operator panel, wire also the OP’s 24 V DC connector to the output
of the 24V power supply unit.

Establish the USS® bus connection between the communications processor of the CPU and the
SINAMICS V20. Provide bus termination and line polarization. For the bus design and wiring,
always comply with the appropriate RS-485 interface standard specifications.

For suggestions on wiring the networks with S7-1200 and S7-1500, please refer to the figures
following this table. For bus termination where no RS485 bus connector can be used, Siemens
offers a bus termination network (for the article number, see Table 2-2).

Figure 5-1: Bus termination network

Use an Industrial Ethernet cable to connect the SIMATIC CPU (e.g., port 1) to the KTP600
operator panel, provided that you do not only want to simulate the HMI in TIA Portal.

Use an Industrial Ethernet cable to connect the SIMATIC CPU (e.g., port 2) to your development
system.
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5.1 Installing the hardware

Figure 5-2: USS® bus wiring when using a SIMATIC S7-1200 controller

L
A1 B1 A2 B2

bus connector T70-240VAC_ 24VDC

SIMATIC
S7-1200

CM 1241

KTP600 (optional)
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5 Installation and Commissioning

5.1 Installing the hardware

Figure 5-3: USS® bus wiring when using a SIMATIC S7-1500 controller

| PN/IE

SIMATIC
S7-1500

L e oo~

SINAMICS V20

1 2 3 4 5 ] T
| W0V AT JAI2 JAOT | OV | P+ | N-

USS® bus

KTP600 (optional)
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5 Installation and Commissioning

5.2 Installing the software (download)

5.2 Installing the software (download)
Table 5-2: Installing the software (download)
No. Action
General

1. Make sure that

e the hardware has been completely installed and wired (see chapter 5.1).
e the 24 V DC power supply for the SIMATIC controller is switched on.

SIMATIC S7-1200/1500

2. Connect the SIMATIC S7 controller to your PG/PC via Industrial Ethernet.

3. If you are using one of the supplied archives from Table 2-4, unzip it to a local directory of your
development system and open the respective TIA project:

e V20USSatS7-1200
e V20USSatS7-1500
If you are using your own project that has already been modified, open this project.

4, Download PLC_1 to the CPU.

744 Siemens - D:\Siemens\V20US5at57-1200W20U55at57-1200

Project Edit View Insert Online Options Tools
5 Y saveprojecs & M = [ X D2 (4t 5

Project tree

Devices

N+

* ] V20Us5a157-1200
K ~dd new device

+ (g Commen data
- =
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5 Installation and Commissioning

5.2 Installing the software (download)

No.

Action

5.

When downloading for the first time, the "Extended download to device” window opens.

grwdE

Extended download to device S

Configured access nodes of "PLC_1"

Device Device type Slet Type Address Subnet
PLC_1 CPU1215CDCD.. 1X1 PMIIE 192.168.0.1 PMIIE_1

Type of the PGIPC interface: ’—LPNFIE |v|
PGIPCimterface: [l ASIX 4XB87728 USB2.0 to Fest Ethernet Ada... | v| (1) Gl]
Connection to interfacelsubnet | Direct atslot'1 X1° [=]
stgatewa \ EE
Compatible devices in target subnet: IE el |
I PLC_1 CPU1215CDCD... PNIEE 192.168.01 PLC_1 |°

D Flash LED

| Stwartsearch I

Online status information:
e Retrieving device information_..
Scan and information retrieval completed.

107G

[:] Display cnly error messages

| elgancel |
— —

Select the PN/IE interface type, the network card used and the interface connection type.
Leave "Show all compatible devices” checked (default setting).

Select "Start search”.

The found PLC is entered.

Start downloading. While downloading, follow the instructions/information displayed on the
screen.
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5 Installation and Commissioning

5.3 Commissioning

No.

Action

KTP600

If you want to use the simulation in TIA Portal, you have to set the PG/PC interface in the control
panel of your development system (this step is not necessary if you are using a real operator panel

instead of the simulation).
PG/PC-5chnittstelle
Go to Control Panel > All Control Panel Items > i ei-wfstelle-w

PG/PC-Schnittstelle einstellen (23]

Zugrifeweg | LLDP / DCP | PNIO-Adapter | Info |

g tION
‘S?ONLINE (STEP 7) | —» ASIX AXBET72B USB2.0to Fast Ethemej

\2landaid iur 2 1 Cr fp

Benutzte Schnittstellenparametrierung:

|ASIX AX887728 USB2Dto Fast Ethemet / Eigenschaften...
ASIX AXB87728 USE2.0to Fast Bt » Diagrose...

‘ASIX AXB8772B USB2.0to Fast Ett

i —~ - ¥
(Parametrierung fir den |E-PG-Zugang lhres =
NDIS-CPs mit TCP/IP Protokoll {RFC-1006}) \

R ASIX AX88772B USB2 0to Fast Ethemet Adapter TCPIP Auto.1 <Aktiv:

Abbrechen Hitfe:

Select the access point of the application (STONLINE (STEP 7)) and the interface parameter
assignment (network card) you are using. Select the one with the ...TCPIP.Auto.1 extension.
Select OK to close the window.

If you are using a real operator panel, download HMI_1 to the KTP600.

74 Siemens - D:\Siemens\V20US5at57-1200\V20U55ats7-1200

Project Edit View Insert Online Options Tools Wincg
L Y seveprojer & X Bl 5 X 2 (&

Project tree

Devices

HOQ

¥ 7] V20US5at57-1200
K Add new device
ﬁﬂ-h Devices & networks
» [m PLC_1 [CPU 1215¢C DE/DC/DC]
» [ HMI_1 [KTP600 Basic color PN] |
» ﬁ Common data

When the "Extended download” window appears, proceed in the same way as when downloading
the PLC (see step 5 of this table).

After successful downloading, the configured start screen appears on the operator panel.

5.3

Commissioning

A specific commissioning routine is not required. Provided that you have performed
the hardware and software installation described above, you only have to energize
the power circuit for the SINAMICS V20 if this has not already been done. The next
steps are described in the following chapter, 6 "Operation of the Application”.
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6 Operation of the Application

6.1 Operator control using the HMI

6

6.1

6.1.1

6.1.2

Language

Operation of the Application

The application example is preferably operator controlled and monitored using the

HMI (KTP600 or KTP600 simulation in TIA Portal). However, operator control is
also possible online in TIA Portal using watch tables.

Operator control using the HMI

Switching on the operator panel

If you are using a real KTP60Q0, it starts up automatically when you apply voltage to
it. To simulate the KTP600, go online with your TIA project and start the simulation.
In both cases, the start screen — the only user screen in this example — is displayed

(see Figure 6-2).

Figure 6-1: Starting the KTP600 simulation

74 Siemens - D:\SiemensiV20USSatS7-1200W20USSats7-1200

Project Edit View Insert Onfine Options Tools Window
3 svepoiec & X 1 W X O e H I
Project tree

1] Devices
OO

"

¥ ] V20US5at57-1200
: B Add new device
g Devices & networks
» [ PLC_1 [CPU 1215C DGDA/DC)
| > ML [KTP600 Basic color P
» 'g§ Common data

Operating screen

Figure 6-2: User screen on the KTP600 operator panel
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6 Operation of the Application

6.2 Operator control using the watch table

Control elements

Default

The buttons displayed in the white frame on the operator panel, indicators and
input/output fields correspond to the signals listed in chapter 1.2 "Operation of the
drive”. An unpressed button is displayed in gray and represents the logical state
false. A pressed button is displayed in green and represents the logical state true.

In the yellow input field, enter the speed setpoint as a percentage of the output
frequency of the SINAMICS V20. The white output field displays the actual speed,
also as a percentage of the output frequency.

Functions are not assigned to the six function keys below the screen; these keys
have no function.

Due to entered start values in the InstUssCyclic instance DB, the drive starts at
50% of its rated speed in forward direction only when pressing ON/OFF1.

Error display

6.2

If a communication error occurs, the top part of the screen displays the saved error
status of the USS_PORT or USS_Port_Scan system FB. In this case, the Error button
flashes, which allows you to reset the error display.

Operator control using the watch table

Open the USSoperation watch table and go online.

Figure 6-3: Opening the USSoperation watch table

T4 Siemens - D:\SiemensWV20USSatS7-1200W20U55at57-1200

Project Edit View Insert Online Options Tools  Window Help

Cf Yl seveproject @& ¥ 3 X O NG ER Foo

Devices =
5 @ © EEIEEIEDEEE: Bl

~ | ] v20U55at57-1200
B Add new device
g Devices & networks
~ [ig PLC_1 [CPU 1215C DC/DC/DC]
[IY pevice cenfiguration
% Online & diagnostics
» |5 Program blocks [*]
v [ Technology objects

"Instlss Cyclic™ STW
“InstUss Cyclic® speedSetpoint

S T N

Il receive
"Instlss Cyclic® Z5W
“InstUssCyclic®.actualSpeed

Il error
“InstUss Cyclicinterrupt”® errorlss

“InstUss Cyclicinterrupt® errorstatus.

4 External source files
» [ PLCtags ]
» [ PLC data types
~ 52 Watch and force tables
K Add new watch table

F2l cmrrm wo bl

= W0 D = o

== USSoperation

4 ri, UNINE DackUps

[ r\-/:' Trarec
The tags in the watch table are identical to the ones on the operator panel. The
only thing that differs is the representation of STW and ZSW; in contrast to the
operator panel, they are not represented bit by bit but word by word.
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7 Expansion to multiple Slaves

7.1 Expansion to multiple slaves with S7-1200

7 Expansion to multiple Slaves

7.1 Expansion to multiple slaves with S7-1200

Expansion to multiple drives

The application example operates one SINAMICS V20. However, up to 16 drives
can be operated via one port. To increase the number of drives, proceed as
follows:

Table 7-1: Expansion to up to 16 drives for S7-1200

No. Instruction

Add the number of desired drives to your configuration as shown in Figure 5-2.

Follow no. 1 to 10 of Table 4-1 to parameterize the added inverters using the
built-in BOP. From "2” onward, the drive addresses have to be assigned
continuously.

3. Change the program so that the USS_DRYV block is called for each drive. In this
process, the appropriate address of the drive must be entered in the DRIVE input
variable.

Expansion to multiple ports

You can provide the CPU with a maximum of three communication modules and
one communication board. Up to 16 drives are possible on each module/board. In
the section below, you will learn how to expand the application by a port.

Table 7-2: Port expansion for S7-1200

No. Instruction

Installing and wiring new hardware

1. As shown in Figure 5-2, add the drives to your configuration that are to
communicate with the controller via the new, additional port.

2. Add a new CM1241 (RS485) communication module to the SIMATIC S7-1200
station or insert a CB1241 (RS485) communication board into the CPU.

3. Physically establish the USS bus connection between the new drives and the
new port.

Parameterizing new drives using the BOP

4, Follow no. 1 to 10 of Table 4-1 to parameterize the added inverters using the
built-in BOP. From "1” onward, the drive addresses have to be assigned
continuously.

Device configuration in TIA Portal

5. In the device configuration, copy the existing communication module (1) and
paste it directly to the left of it into slot 102 (2).
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7 Expansion to multiple Slaves

7.1 Expansion to multiple slaves with S7-1200

No.

Instruction

Froject  Edit  View Insert  Online  Options  Tools  Window  Help
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Configure the module/board pasted from the catalog. Change the transmission

speed (38.4 kbit) and parity (even). All other default values do not need to be
changed.
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7 Expansion to multiple Slaves

7.2 Expansion to multiple slaves with S7-1500

No. Instruction
Program extension in TIA Portal
6. In the project tree, copy the code blocks ...
e Cyclic_interrupt
e UssCyclic
and the data block (in System blocks > Program resources) ...
e InstUssDrv
The copies are automatically created with index _1:
e Cyclic_interrupt_1
e UssCyclic_1
e InstUssDrv_1
The name of the copied blocks can be changed in the block properties.

7. Open the Main OB (OB1). Now drag the copied block, UssCyclic_1, to a network
and supply it with a new instance data block.

8. Open the newly created block UssCyclic_1. Now adjust the number of calls of
USS_DRYV in the block to the number of drives in the new communication
module. For the remaining calls of USS_DRYV, replace the instance data block
and insert the InstUssDrv_1 data block.

9. Open the cyclic interrupt OB Cyclic_interrupt_1. Here the call of the
UssCyclicinterrupt block can be retained. However, supply it with a new instance
data block.

The hwldentifier input must contain a reference to the new communication
module.
In the USS_DB input, refer to the new data block, InstUssDrv_1.
10. Compile the entire STEP7 program.
7.2 Expansion to multiple slaves with S7-1500

Expansion to multiple drives

The application example operates one SINAMICS V20. However, up to 16 drives
can be operated via one port. To increase the number of drives, proceed as

follows:

Table 7-3:

Expansion to up to 16 drives for S7-1500

No.

Instruction

Add the number of desired drives to your configuration as shown in Figure 5-2.

Follow no. 1 to 10 of Table 4-1 to parameterize the added inverters using the
built-in BOP. From "2” onward, the drive addresses have to be assigned
continuously.

Change the program so that the USS_Drive_Control block is called for each
drive. In this process, the appropriate address of the drive must be entered in the
DRIVE input variable.

Expansion to multiple ports

You can provide the CPU with more communication modules. Up to 16 drives are
possible on each module. In the section below, you will learn how to expand the
application by a port.
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7 Expansion to multiple Slaves

7.2 Expansion to multiple slaves with S7-1500

Table 7-4: Port expansion for S7-1500

No.

Instruction

Installing and wiring new hardware

As shown in Figure 5-2, add the drives to your configuration that are to
communicate with the controller via the new, additional port.

Add a new CM PtP RS422/485 communication module to the SIMATIC S7-1500
station.

Physically establish the USS bus connection between the drives and the new
port.

Parameterizing new drives using the BOP

Follow no. 1 to 10 of Table 4-1 to parameterize the added inverters using the
built-in BOP. From "1” onward, the drive addresses have to be assigned
continuously.

Device configuration in TIA Portal

In the device configuration, copy the existing communication module (1) and
paste it directly to the right of it (2).

Devices

%0 O EF P M
v | ] V20US5at57-1500 e
E sts7- &R
B Add new device X o
- Q* LS
g Devices & networks N &£ &
vf:-": Dic 1lrDiiic1.1 oal Q«cl <§\ &

[IY Device configuration
6| ONINE & 0lagnosucs
v |g Program blocks 0
B Add new block
3 Cyclic interrupt [...
& Main [OB1]
& UssCyclic [FB1]
& UssCyclicinterrupt..
@ InstUssCyclic [DB1]
@ InstUssCyclicinter...
¥ 4 System blocks

¥ |4+ Program resou...

Program extension in TIA Portal

In the project tree, copy the code blocks ...
e Cyclic_interrupt
e UssCyclic

The copies are automatically created with index _1:

e Cyclic_interrupt_1

e UssCyclic_1

The name of the copied blocks can be changed in the block properties.

Open the Main OB (OB1). Now drag the copied block, UssCyclic_1, to a network
and supply it with a new instance data block.
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7.2 Expansion to multiple slaves with S7-1500

No. Instruction

8. Open the newly created block UssCyclic_1. Now adjust the number of calls of
USS_Drive_Control in the block to the number of drives in the new
communication module. For the remaining calls of USS_Drive_Control, replace
the instance.

9. Open the cyclic interrupt OB Cyclic_interrupt_1. Here the call of the
UssCycliclnterrupt block can be retained. However, supply it with a new instance
data block.

The hwlidentifier input must contain a reference to the new communication
module.

The USS_DB input must contain a reference to the USS_DB tag. This tag is
located in the new instance data block of UssCyclic_1.

UssCyclic_1_DB

Mame Data type Start value
4l * Input
40 = STW Word 16#0806
<0 = speedSetpoint Real 50.0
<l * Output
<10 = I5W Word 16%0
41 = actualSpeed Real 0.0
- InOut
<0 ™ Static _| =
<l = ¥ jnstUsSDriveControl Uss_Drive_Control
-1 =} Input
-l = p Output
<2l = InCut
.@ B Ciatir
< = p US5_DB P2ZP_LUS5_BASE
10. Compile the entire STEP7 program.
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8 Links & Literature

8 Links & Literature

Table 8-1
Topic Title
\1\ Siemens Industry http:/support.industry.siemens.com
Online Support
\2\ Download page of | https://support.industry.siemens.com/cs/ww/en/view/109480894
the entry
\3\ SIMATIC S7-1200 | S7-1200 Programmable Controller — System Manual
http://support.automation.siemens.com/WW/view/en/91696622
Update to the S7-1200 System Manual
https://support.industry.siemens.com/cs/ww/en/view/89851659
\4\ SIMATIC S7-1500 | S7-1500 Automation System — System Manual
https://support.industry.siemens.com/cs/ww/en/view/59191792
S7-1500 Automation System — Getting Started
https://support.industry.siemens.com/cs/ww/en/view/71704272
\5\ STEP 7 STEP 7 Professional V13 SP1 — System Manual
Professional V13 https://support.industry.siemens.com/cs/ww/en/view/109011420
SP1
\6\ STEP 7 Basic V13 | STEP 7 Basic V13 SP1 — System Manual
SP1 https://support.industry.siemens.com/cs/ww/en/view/109054417
\7\ WinCC WinCC Professional V13 SP1 — System Manual
Professional V13 https://support.industry.siemens.com/cs/ww/en/view/109096785
SP1
\8\ V13 SP1 Updates Updates for STEP 7 V13 SP1 and WinCC V13 SP1
https://support.industry.siemens.com/cs/ww/en/view/109311724
\9\ USS® Specification: Universal Serial Interface Protocol USS
Protocol
https://support.industry.siemens.com/cs/ww/en/view/24178253
\10\ | SINAMICS V20 SINAMICS V20 Operating Instructions
https://support.industry.siemens.com/cs/ww/en/view/104426056

9 History

Table 9-1
Version Date Modifications
V1.0.0 12/2015 First version
V1.0.1 09/2018 Change text in table 2-2
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