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Suitable SCE trainer packages for this Learn-/Training Document

SINAMICS drive systems

+  SINAMICS G120 standard drive for 1-phase 230 VAC network
Order no. 6SL3200-3AX00-0UL1

*  SINAMICS G120 standard drive for 3-phase 400 VAC network
Order no. 6SL3200-3AX00-0UL2

SIMATIC Controllers

*  SIMATIC ET 200SP Open Controller CPU 1515SP PC F and HMI RT SW
Order no.: 6ES7677-2FA41-4AB1

*  SIMATIC ET 200SP Distributed Controller CPU 1512SP F-1 PN Safety
Order no.: 6ES7512-1SK00-4AB2

+  SIMATIC CPU 1516F PN/DP Safety
Order no.: 6ES7516-3FN00-4AB2

+  SIMATIC S7 CPU 1516-3 PN/DP
Order no.: 6ES7516-3AN00-4AB3

¢ SIMATIC CPU 1512C PN with Software and PM 1507
Order no.: 6ES7512-1CK00-4AB1

+  SIMATIC CPU 1512C PN with Software, PM 1507 and CP 1542-5 (PROFIBUS)
Order no.: 6ES7512-1CK00-4AB2

«  SIMATIC CPU 1512C PN with Software
Order no.: 6ES7512-1CK00-4AB6

*  SIMATIC CPU 1512C PN with Software and CP 1542-5 (PROFIBUS)
Order no.: 6ES7512-1CK00-4AB7

SIMATIC STEP 7 Software for Training

*  SIMATIC STEP 7 Professional V14 SP1 - Single license
Order no.: 6ES7822-1AA04-4YA5

+  SIMATIC STEP 7 Professional V14 SP1- Classroom license (up to 6 users)
Order no.: 6ES7822-1BA04-4YA5

+  SIMATIC STEP 7 Professional V14 SP1 - Upgrade license (up to 6 users)
Order no.: 6ES7822-1AA04-4YE5S

*  SIMATIC STEP 7 Professional V14 SP1 - Student license (up to 20 users)
Order no.: 6ES7822-1AC04-4YA5

Note that these trainer packages will be replaced with successor packages when required.
You can find an overview of the currently available SCE packages at: siemens.com/sce/tp

Further education
Get in touch with your regional SCE contact for information on regional Siemens SCE in-service training
courses siemens.com/sce/contact

Further information on SCE
siemens.com/sce
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Notes on use

The SCE Learn-/Training Document for the integrated automation solution Totally Integrated Automation (TIA)
was prepared for the program "Siemens Automation Cooperates with Education (SCE)" specifically for training
purposes for public educational facilities and R&D institutions. Siemens does not guarantee the contents.

This document is only to be used for initial training on Siemens products/systems. This means it can be
copied in whole or in part and given to trainees/students for use within the scope of their training/course
of study. Disseminating or duplicating this document and sharing its content is permitted within public
training and advanced training facilities for training purposes or as part of a course of study.

Exceptions  require  written consent from Siemens. Send all related requests to
scesupportfinder.i-ia@siemens.com.

Offenders will be held liable. All rights including translation are reserved, particularly if a patent is granted or a
utility model or design is registered.

Use for industrial customer courses is explicitly not permitted. We do not consent to commercial use of the
Learn-/Training Document.

We wish to thank the TU Dresden and the Michael Dziallas Engineering Corporation and all other involved
persons for their support during the preparation of this Learn-/Training Document.
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Frequency Converter G120 with Control
Unit CU250S-2 PN Vector on PROFINET
with SIMATIC S7-1500

3

Objective

In this chapter you learn how a frequency converter SINAMICS G120 with the Control Unit
CU250S-2 PN Vector and together with a CPU1516F-3 PN/DP on PROFINET is put into
operation.

The module explains the basic commissioning of the frequency converter SINAMICS G120 with
the SINAMICS Startdrive software in the TIA Portal.

Subsequently we show step-by-step how the frequency converter SINAMICS G120 can be
controlled and monitored from the program of the CPU1516F-3 PN/DP.

The SIMATIC S7 controllers listed in Chapter 3 can be used.

Requirement

This chapter is based on chapter "Global data blocks for SIMATIC S7 CPU1516F-3 PN/DP". In
order to carry out this chapter you can for example, use the following project:
"SCE_EN_032-600_Globale_Datenbausteine _R1508.zap13".

Required hardware and software

Engineering  station:  requirements include hardware and operating  system
(for additional information, see Readme on the TIA Portal Installation DVDs)

SIMATIC STEP 7 Professional software in TIA Portal — as of V13
SINAMICS Startdrive software in TIA Portal — as of V13

SIMATIC  S7-1500/S7-1200/S7-300  controller, e.g. CPU 1516F-3 PN/DP -
Firmware as of V1.6 with memory card and 16DI1/16DO
Note: The digital inputs should be fed out to a control panel.

SINAMICS G120 frequency converter with:

- Control Unit CU250S-2 PN as of Firmware 4.6
- Power Module PM240-2

- IOP Intelligent Operator Panel

- Induction motor

Ethernet connection between engineering station and controller and between controller and
frequency converter

For unrestricted use in educational / R&D institutions. © Siemens 2019. All rights reserved.
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2 SIMATIC STEP 7
Professional (TIA Portal)

as of V13

1 Engineering station

3 SINAMICS Startdrive
(TIA Portal) as of V13
6

Ethernet connection

YT T T T T Y
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4 SIMATIC S7-1500 controller Control panel

6 Ethernet connection

5 G120 frequency converter with:
- Control Unit CU250S-2 PN
- Power Module PM240-2

- IOP Intelligent Operator Panel

- Induction motor
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4  Theory

4.1 SINAMICS G120 frequency converter

Each SINAMICS G120 converter consists of a Control Unit (CU) and a Power Module (PM).
» The Control Unit controls and monitors the Power Module and the connected motor.

» The Power Modules contain rectifiers and converters for motors in a power range of 0.37 kW to
250 kw.
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Note:

More detailed information about the frequency converter G120 with Control Unit CU250S-2

PN Vector is available in the manuals. In this module the frequency converter SINAMICS
G120 is used as a PROFINET |0 device.

For unrestricted use in educational / R&D institutions. © Siemens 2019. All rights reserved.
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4.2 Components for configuring a frequency converter
SINAMICS G120

4.2.1 Control Units CU250S-2

The Control Units CU250S-2 differ with regard to their type of fieldbus connections. There are
Control Units CU250S-2 with:

e RS485 interface for USS, Modbus RTU

e PROFIBUS interface

o RS485 interface for PROFINET, Ethernet/IP
e CANopen interface

All the Control Units have an EEPROM in order for power-failure-proof storage of the
configuration data.

The used Control Unit CU250S-2 Vector has a PROFINET interface with two ports that supports
the PROFIdrive, PROFIsafe and PROFlenergy profiles.

In addition, for example, HTL or TTL encoders and temperature sensors can be connected
directly to a 15-pin encoder interface and DRIVE-CLiQ-compatible encoders as well as sensor
modules to a DRIVE-CLIQ interface of the Control Unit.

The Control Unit supports the following functions of Safety Integrated (SIL 3, PL e, Cat. 3):
e Safe Torque Off (STO)

e Safe Stop 1 (SS1) with and without speed monitoring

e Safe Brake Control (SBC)

e Safely Limited Speed (SLS)

e Safe Direction (SDI)

Safe Speed Monitor (SSM)

e PROFIsafe communication to a higher-level control unit

Various control methods are available in order to meet the wide range of requirements in drive
technology:

e U/f characteristic curves

e Flux current control

e Vector regulation with and without encoders

The following special functions can be used with this Control Unit:

e Basic positioning function with EPOS

For unrestricted use in educational / R&D institutions. © Siemens 2019. All rights reserved.
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e Energy recovery capability through Efficient Infeed Technology (only PM250 Power Modules)

Terminals with digital and analog as well as safe inputs and outputs are available.

4.2.2 Operator Panels
The Operator Panels are used to commission, diagnose and control the converter as well as to
back up and transfer the converter settings.
The Intelligent Operator Panel (IOP) is available for snapping onto the Control Unit or as a
hand-held unit with a connecting line to the Control Unit. The IOP enables operator control and
diagnostics of the converter.
The BOP-2 is an Operator Panel for snapping onto the Control Unit. The BOP-2 has a two-line
display for diagnostics and operator control of the converter.
Note:
— For further information on the Operator Panels, please refer to the manuals:

4.2.3 Memory cards for Control Unit (optional)
The SD or MMC memory cards can be optionally used to back up the converter settings.
It is possible to store up to 100 parameter sets. This can be done by using the SINAMICS
Startdrive software.
A firmware update/downgrade is only possible by using a memory card.
If you use the "Basic positioner” function or the extended safety functions, a memory card with a
valid license has to be inserted into the Control Unit.
Note:
— A memory card is not required during operation.

For unrestricted use in educational / R&D institutions. © Siemens 2019. All rights reserved. 10
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4.2.4 Brake Relay

The Brake Relay provides a switch contact (NO contact) to control the motor brake solenoid.

4.2.5 Safe Brake Relay

The Safe Brake Relay controls a 24-V motor brake and monitors the brake control for short-
circuits and wire breaks.

4.2.6 PM240-2 Power Modules

PM240-2 Power Modules have a brake chopper (four-quadrant applications) and are suitable for
a wide range of applications in general mechanical engineering. The PM240-2 Power Modules
are available without a filter or with integrated Class A line filter.

The PM240-2 Power Module is available for the following voltage and power range:
e 1-phase/3-phase 200 VAC ... 240 VAC 0.55 kW ... 4.0 kW

e 3-phase 200 VAC ... 240 VAC 5.5 kW ... 7.5 kW

e 3-phase 380 VAC ... 480V 0.55 kW ... 250 kW

e 3-phase 500 VAC ... 690 VAC 11 kW ... 132 kW

Note:

— If frequency converters are not put into operation for a longer period, the DC link capacitors
have to be formed in accordance with the specifications in the operating instructions.

For unrestricted use in educational / R&D institutions. © Siemens 2019. All rights reserved.
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PM250 Power Modules

PM250 Power Modules are suitable for identical applications as the PM240 Power Modules. Any
brake energy occurring can be fed back directly into the power network (four-quadrant
applications — no brake chopper required). The PM250 Power Modules are available without a
filter or with integrated Class A line filter.

The PM250 Power Module is available for the following voltage and power range:

e 3-phase 380 VAC - 480 VAC £10% 7.5 kW to 90 kW

Note:

— If frequency converters are not put into operation for a longer period, the DC link capacitors
have to be formed in accordance with the specifications in the operating instructions.

Line filter

g ="
E==
“u

a

A line filter allows the converter to reach a higher radio interference category. An external filter is
not required for converters with built-in line filter.

Line reactor

The line reactor supports overvoltage protection, flattens the harmonics in the power network and
bridges commutation notches.

For unrestricted use in educational / R&D institutions. © Siemens 2019. All rights reserved.
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4.2.10 Output reactor

Output reactors reduce the voltage load of the motor windings as well as the load of the converter
through capacitive charge/discharge currents in the lines. An output reactor is required for
shielded motor lines greater than 50 m or unshielded motor lines greater than 100 m.

4.2.11 Sine-wave filter

The sine-wave filter at the output of the converter limits the voltage gradient and the peak
voltages at the motor motor winding. The maximum permissible motor supply line length
increases to 300 m. An output reactor becomes superfluous.

4.2.12 Braking resistor

The braking resistor allows rapid braking of loads with a high moment of inertia.

The Power Module controls the braking resistor through its integrated brake chopper.

For unrestricted use in educational / R&D institutions. © Siemens 2019. All rights reserved.
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4.3 Safety measures and warnings

The following safety information and warnings are to be observed before the installation and
commissioning of the SINAMICS G120.

4.3.1 General

&WARNING

This equipment contains dangerous voltages and controls potentially dangerous rotating
mechanical parts. Non-compliance with the warnings or failure to follow the instructions
contained in this manual can result in loss of life, severe personal injury or serious damage
to property.

Protection in case of direct contact by means of SELV / PELV is only permissible in areas
with equipotential bonding and in dry indoor rooms. If these conditions are not fulfilled,
other protective measures against electric shock must be applied e.g. protective insulation.

Only suitably qualified personnel should work on this equipment, and only after becoming
familiar with all safety notices, installation, operation and maintenance procedures
contained in this manual. The successful and safe operation of this equipment is dependent
upon its proper handling, installation, operation and maintenance.

The power supply, DC and motor terminals, the brake and thermistor cables can carry
dangerous voltages even if the inverter is inoperative. Wait at least five minutes to allow the
unit to discharge after switching off the line supply before carrying out any installation work.

It is strictly prohibited for any mains disconnection to be performed on the motor-side of the
system; any disconnection of the mains must be performed on the mains-side of the
Inverter.

When connecting the line supply to the Inverter, make sure that the terminal case of the
motor is closed.

When changing from the ON to OFF-state of an operation if an LED or other similar display
is not lit or active; this does not indicate that the unit is switched-off or powered-down.

The inverter must always be grounded.
Isolate the line supply before making or changing connections to the unit.

Ensure that the inverter is configured for the correct supply voltage. The inverter must not
be connected to a higher veoltage supply.

Static discharges on surfaces or interfaces that are not generally accessible (e.g. terminal
or connector pins) can cause malfunctions or defects. Therefore, when working with
inverters or inverter components, ESD protective measures should be observed.

Take particular notice of the general and regional installation and safety regulations
regarding work on dangerous voltage installations (e.g. EN 50178) as well as the relevant
regulations regarding the correct use of tools and personal protective equipment (PPE).

For unrestricted use in educational / R&D institutions. © Siemens 2019. All rights reserved.
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&CAUTION

Children and the general public must be prevented from accessing or approaching the
equipment!

This equipment may only be used for the purpose specified by the manufacturer.
Unautherized modifications and the use of spare parts and accessories that are not sold or
recommended by the manufacturer of the equipment can cause fires, electric shocks and
injuries.

NOTICE

Keep this manual within easy reach of the equipment and make it available to all users.

Whenever measuring or testing has to be performed on live equipment, the regulations of
Safety Code BGV A2 must be observed, in particular § 8 "Permissible Deviations when
Working on Live Parts". Suitable electronic tools should be used.

Before installing and commissioning, please read these safety instructions and warnings
carefully and all the warning labels attached to the equipment. Make sure that the warning
labels are kept in a legible condition and replace missing or damaged labels.

4.3.2 Transport and storage

/!\WA RNING

Correct transport, storage as well as careful operation and maintenance are essential for
the proper and safe operation of the equipment.

ACAUTION

Protect the equipment against physical shocks and vibration during transport and sterage. It
is important that the equipment is protected from water (rainfall) and excessive
temperatures.

For unrestricted use in educational / R&D institutions. © Siemens 2019. All rights reserved.
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4.3.3 Commissioning

AWARNING

Working on the equipment by unqualified personnel or failure to comply with warnings can
result in severe personal injury or serious damage to material. Only suitably qualified
personnel trained in the setup, installation, commissioning and operation of the product
should carry out work on the equipment.

ACAUTION

Cable connection

The control cables must be laid separately from the power cables. Carry out the
connections as shown in the installation section in this manual, to prevent inductive and
capacitive interference from affecting the correct function of the system.

4.3.4 During operation

&WARNING

The SINAMICS G120 inverters operate at high voltages.

When operating electrical devices, it is impossible to avoid applying hazardous voltages to
certain parts of the equipment.

Emergency Stop facilities according to EN 60204, IEC 204 (VDE 0113) must remain
operative in all operating modes of the control equipment. Any disengagement of the
Emergency Stop facility must not lead to an uncontrolled or an undefined restart of the
equipment.

Certain parameter settings may cause the SINAMICS G120 inverter to restart automatically
after an input power failure, for example, the automatic restart function.

Wherever faults occurring in the control equipment can lead to substantial material damage
or even grievous bodily injury (that is, potentially dangerous faults), additional external
precautions must be taken or facilities provided to ensure or enforce safe operation, even
when a fault occurs (e.g. independent limit switches, mechanical interlocks, etc.).

Motor parameters must be accurately configured for motor overload protection to operate
correctly.

This equipment is capable of providing internal motor overload protection according to
uLs08cC.

Only Control Units with fail-safe functions can be used as an "Emergency Stop Mechanism"
(see EN 60204, section 9.2.5.4).
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Repair

&WA RNING

Repairs on equipment may only be carried out by Siemens Service, by repair centers
authorized by Siemens or by authorized personnel who are thoroughly acquainted with all
the warnings and operating procedures contained in this manual.

Any defective parts or components must be replaced using parts contained in the relevant
spare parts list.

Disconnect the power supply before opening the equipment for access.

Disassembly and disposal

CAUTION

The packaging of the inverter is re-usable. Retain the packaging for future use.

Easy-to-release screw and snap connectors allow you to break the unit down into its
component parts. You can recycle these component parts, dispose of them in accordance
with local requirements or return them to the manufacturer.

Note:

— It is assumed that a ready pre-assembled converter unit with induction motor is being used
for the following operating steps and tasks. Observe the safety regulations and warnings of
the manufacturers when carrying out the electrical installation. Instructions and directives for
mounting and electrical installation can be found in the manuals of the SINAMICS G120.

Parameter assignment of the SINAMICS G120 frequency
converter

There are two main types of parameters:

e Display parameters

e Adjustable parameters

Display parameters

Display parameters allow the reading of the internal measured quantities of the converter and
motor. The Operator Panel and SINAMICS Startdrive represent the display parameters with a
preceding "r". For example, r0027 is the parameter for the output current of the converter.
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Adjustable parameters

Adjustable parameters are the parameters that you use to adjust the converter to your
application. When you change the value of an adjustable parameter, you also change the
behavior of the converter. Adjustable parameters are represented with a preceding "p". For
example, p1082 is the parameter for adjusting the maximum speed of the motor.

The following section displays some particularly important adjustable parameters.

Note:

— Further information on the parameters is available in the list manual.
P0010 Drive commissioning parameter filter

Parameter P0010 filters parameters so that only the parameters assigned to a specific function
group can be selected. This means, for example, that the parameters required for quick
commissioning are displayed in order. The following settings are available:

* P0010 = 0: Ready
In order to start up the converter, the P0O010 has to be set to 0.
* PO010 = 1: Quick commissioning
* PO010 = 2: Power unit startup
* P0010 = 3: Motor startup
* P0010 = 4: Encoder startup
* P0010 = 5: Technological application/units
* PO010 = 11: Function modules
* PO010 = 15: Data records
* P0010 = 17: Basic positioning startup
* P0O010 = 25: Position control startup
* P0010 = 29: Only Siemens-internal
* P0O010 = 30: Parameter reset
* P0010 = 39: Only Siemens-internal
* P0010 = 49: Only Siemens-internal
* P0010 = 95: Safety Integrated startup

By setting p3900 unequal to 0, the quick commissioning is complete, and this parameter is set
automatically to 0.
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4.4.4 P0015 Macro drive unit

With the parameter P0O015 you select command and setpoint sources of the converter by
executing the corresponding macro files.

After the value has changed, the further changing of parameters is blocked as long as the macro
is being executed. The status is displayed in r3996. Changing is not possible until r3996 = 0
again.

When a specific macro is executed, the correspondingly programmed settings are carried out and
become effective.

For example, Macro 7: "Fieldbus with data record changeover"

Control via PROFIdrive Telegram
Fieldbus is not active

function

Control and setpoint Telegram 1
switchover DI3=1] Jogging

= Speed setpoint

Jogging 1 or 2
Speed setpoint

o b

DO 1 Warning
22
12[A0 0
26/A0 1 | Actual current value

Note:
Information about further macros is available in the operating instructions of the respective
Control Unit.

4.4.5 Changeability depending on the converter state

"P"-parameters can furthermore only be changed depending on the status of the converter.

For example, the parameter p1120 Ramp-function generator ramp-up time (with the attribute
"C(1), U, T" in the parameter list) can only be changed in the quick commissioning "C", when
P0010 =1, in the ready state "T" or during operation "U" .

Status Description

C(*) Quick commissioning (P0010 = *)
U Operation (drive running)

T Drive ready-to-start
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4.4.6 BICO technology

A converter corresponding to the latest state-of-the-art has to offer the possibility to freely
interconnect internal and external signals (setpoints or actual values as well as control and status
signals).

This interconnection has to offer a high degree of flexibility so that the converter can be easily
adapted to new applications.

The BICO technology and macros are used to meet these requirements.

By using the BICO technology the process data can be interconnected freely while using the
"default" parameter assignment of the converter.

Here all the values that can be interconnected freely are defined as "connectors", for example,
frequency setpoint, actual frequency value, actual current value, etc.

All the digital signals that can be interconnected freely are defined as "binectors”, for example,
status of a digital input, ON/OFF, message function at limit violations, etc.

A converter contains numerous input and output variables as well as variables within the control
system that can be interconnected. Therefore, it is possible to adapt the converter to the various
requirements by using the BICO technology.

Binectors

A binector is a digital (binary) signal without any units that can have either the value 0 or 1.
Binectors always reference functions. They are divided into binector inputs (Bl) and binector
outputs (BO).

The binector input is always identified with a "P"-parameter (for example, P0840 Bl: ON/OFF1),
whereas the binector output is always represented with an "r"-parameter (for example, r1025 BO:
FF status).

Example

Combination of the command ON/OFF1 with selection of a fixed frequency.

Bl: ON/OFF1
BO: FF status P0840
r1025 » (1025.0)

P0840 = 1025.0
Binector output (BO) > Binector input (BI)

When a fixed frequency is selected, the fixed frequency status bit (r1025) is changed internally
from 0O to 1.

The source for the command ON/OFF1 is the parameter P0840 (default DI0). When the fixed
frequency status bit is connected as the source for P0840 (P0840 = 1025), the converter starts
by activating a fixed frequency and stops with OFF1 for deactivation of the fixed frequency.
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Connectors

A connector (16 or 32 bits) has a value that can contain a normalized variable (dimensionless) or
also a variable with assigned units.

Connectors always reference functions. They are divided into connector inputs (Cl) and
connector outputs (CO). In essence the same applies as for binectors: The connector inputs are
identified by a "P"-parameter (for example PO771 CI: AO (analog output)), whereas the connector
outputs are always represented with an "r"-parameter (for example r0021 CO: Actual frequency).

Example

Interconnection of the parameter r0755 (display analog input) with an internal value (main
frequency setpoint). To this purpose the CO parameter r0755 (scaled analog input) has to be
interconnected with the CI parameter P1070 (main setpoint).

/N

Cl: Main setpoint

CO: Actual Al after scaling [4000 h] P1070

r0755 P (755[0])
P1070 = (755[0])

(Connector output (CO) > Connector input (CI)

Note:

— For further details please refer to the list manual.

Control Data Set (CDS) and Drive Data Set (DDS)

Drive engineering has applications in which simutaneous changeover of multiple parameters with
external signals is needed during operation.

To enable this, certain parameters have been organized into groups. These so-called data sets
are:

e Control Data Set (CDS)
e Drive Data Set (DDS)
Note:

— For more details, refer to the list manual and the operating instructions.
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4.5 Commissioning of the SINAMICS G120 frequency converter

A converter of the type G120 always consists of the Power Module and the Control Unit. After the
initial latching in of the Control Unit at the Power Module and switching on of the supply voltage,
the Power Module is recognized by the Control Unit. If it is a compatible Power Module, the data
are stored in the Control Unit.

Commissioning of the converter G120 is usually carried out in the following steps:
e Resetting to factory settings

e Basic commissioning

Quick commissioning

Calculation of the motor/control data

Optimization of the speed control

Further settings for commissioning

Optional: Motor data identification

e Startup of the application

— Commissioning of fail-safe functions (only with fail-safe applications)
4.5.1 Restoring factory settings through a parameter reset

The factory setting can be effected via the SINAMICS Startdrive software, via a menu function in
the Intelligent Operator Panel (IOP) or via a direct parameter input.

Procedure for "Reset parameters":

p0010 = 30

p0970 =1

P0970 = 0 is automatically set at the end of the calculations.

Through a factory setting via P0970, the original values of all the converter parameters can be
restored. These values are designated with "Factory Setting” in the list manual.

The following parameters remain unchanged after a reset to factory settings:
e P0014 Storage mode
e Communication parameters (for example PROFIBUS and PROFINET settings)

e Power-Module-dependent data

For unrestricted use in educational / R&D institutions. © Siemens 2019. All rights reserved.
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4.5.2 Basic commissioning
Basic commissioning should always be carried out by using the commissioning wizard via the
SINAMICS Startdrive software or the Intelligent Operator Panel (I0OP).

Alternatively, quick commissioning (P0O010 = 1) can also be carried out by direct entry of the
parameters. However, this procedure is not advisable.

Notes:

— Commissioning by using the commissioning wizard via the SINAMICS Startdrive software is
described in Chapter 6 of this document.

— For information about carrying out commissioning by using the commissioning wizard via the
Intelligent Operator Panel (IOP) please refer to the operating instructions of the IOP.
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PROFINET interface of the SINAMICS G120, CU250S-2 PN Vector

Y X150 X100

P1 P2

The frequency converter can be integrated into an Ethernet network at the PROFINET interface
X150 with the two ports P1 and P2. Now:

e The parameter assignment and diagnostics of the frequency converter via Ethernet can be
carried out by using the SINAMICS Startdrive software in the TIA Portal.

e The converter can be integrated into a PROFINET network.

In PROFINET 1O operation, the converter supports the following functions:

e |O-RT: Real-time communication (as used in this document.)

o |O-IRT: Isochronous real-time communication

e MRP: Media redundancy when used in a network with ring topology

o MRPD: Media redundancy requirement: IRT when used in a network with ring topology

e Diagnostic interrupts in accordance with the error classes specified in the PROFIdrive profile

Telegrams
Various telegrams, whose process data lengths and contents differ, are available for selection for
IO-RT communication with the frequency converter.

The simplest telegram, set as the standard, is the Standard Telegram 1.

Assignment of the process data (PZD) for the SINAMICS G120 with
Standard Telegram 1

Control words and setpoints (PLC -> SINAMICS) and status words and actual values (SINAMICS
-> PLC) can be transferred with the process data. The structure of the PZD area is as follows for
Telegram 1, for a coupling via PROFINET:

PzZD1 PZD2

Request telegram Control word Main setpoint
(PLC -> SINAMICS) (STW1) (NSOLL_A)
Response telegram Status word Main actual value
(SINAMICS -> PLC) (ZSw1) (NIST_A)
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4.6.3 Control word 1 (STW1)

STW | HSW
Bit Nr. 15 14 13 12 11 109 8 7 6 54 3 2 1 0
Bit Significance Comments Signal inter-
Telegram 20 All other connection
telegrams in the inverter
0 0=OFF1 The motor brakes with the ramp-down time | P0840[0] =
pl121 of the ramp-function generator. The | r2090.0
inverter switches off the motor at standstill.
0—1=0N 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 motor then | P0844[0] =
coasts down to a standstill. r2090.1
1 =No OFF2 The motor can be switched od (ON command).
2 0 = Quick stop (OFF3) Quick Stopp: The motor brakes with the OFF3 | P0848[0] =
rampdown time p1135 don to standstill. r2090.2
1 = No Quick Stopp (OFF3) The motor can be switched on (ON command).
3 0 = Inhibit operation Immediately switch-off motor (cancel Pulses). P0852[0]
=r2090.3
1 = Enable operation Switch-on motor (pulses can be enabled).
4 0 = Disable RFG sperren The inverter immediately sets ist ramp-function | p1140[0] =
generator output to 0. r2090.4
1 = Do not disable RFG The ramp-function generator can be enabled.
5 0 = Stop RFG The output of the ramp-function generator | P1141[0]=
Stopps at the actual value. r2090.5
1 = Enable RFG The output of the ramp-function generator follows
the setpoint.
6 0 = Inhibit setpoint The inverter brakes the motor with the ramp- | P1142[0]=
down time p1121 of the ramp-function generator. | r02090.6
1 = Enable setpoint Motor accelerates with the ramp-up time p1120
to the setpoint.
7 0 — 1 = Acknowledge faults Acknowledge fault. If the ON command is still | p2103[0] =
active, the inverter switches to ,closing lockout® | r2139.7
state.
8,9 Reserved
10 0 = No control via PLC Inverter ignores the process data from the | P0854[0]=
fieldbus. r2090.10
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 Not used
13 ---1) 1=MOP up Increase the setpoint saved in the motorized | P1035[0] =
potentiometer. r2090.13
14 ---1) 1 = MOP down Reduce the setpoint saved in the motorized | P1036[0]=
potentiometer. r2090.14
15 CDS bit0 Reserved Changes over between settings for different | PO810 =
operation interfaces (command data sets). r2090.15

1) If you ~change over from another telegram to telegram 20, then

of the previous telegram is kept.
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4.6.4 Status word 1 (ZSW1)

ZSW | HIW
Bit Nr. 15 14.13 12 11 10 9 8 7 6 5 4 3 21 0
Bit Significance Comments Signal inter-
Telegram 20 Al other connection
telegrams in the inverter
0 1 = Ready to start Power supply switched on; electronics initialized; | P2080[0] =
pulses locked. r0899.0
1 1 = Ready Motor is switched on (ON/OFF1 = 1), no fault is | p2080[1] =
active. With the command “Enable operation” | r0899.1
(STWL1.3), the inverter switches on the motor
2 1 = Operation enabled Motor follows setpoint. See control word 1, bit 3 p2080[2] =
r0899.2
3 1 = Fault active The inverter has a fault. Acknowledge fault using | p2080[3] =
STW1.7. r2139.3
4 1 = OFF2 inactive Coast down to standstill is not active. p2080[4] =
r0899.4
5 1 = OFF3 inactive Quick Stopp is not active p2080[5] =
r0899.5
6 1 = Closing lockout active It is only possible to switch on the motor after an | p2080[6] =
OFF1 followed by ON. r0899.6
7 1 = alarm active Motor remains switched on; no | p2080[7] =
acknowledgement is necessary. r2139.7
8 1 = Speed deviation within the | Setpoint/actual value deviation within the | p2080[8] =
tolerance range tolerance range. r2197.7
9 1 = Master control requested The automation system is requested to accept | p2080[9] =
the inverter control. r0899.9
10 1 = Comparison speed reached or | Speed is greater than or equal to the | p2080[10] =
exceeded corresponding maximum speed. r2199.1
11 1 = current or | 1 = torque limit | Comparison value for current or torque has been | p2080[11] =
torque limit | reached reached or exceeded. r0056.13/
reached r1407.7
12 --1) 1 = Holding brake | Signal to open and close a motor holding brake. p2080[12] =
open r0899.12
13 0 = Alarm, motor overtemperature - p2080[13] =
r2135.14
14 1 = Motor | O = Motor rotates | Internal inverter actual value > 0 p2080[14] =
rotates counterclockwise Internal inverter actual value < 0 r2197.3
clockwise
15 1 =CDSdisplay | 0 = Alarm, inverter p2080[15] =
thermal overload r0836.0/
r2135.15
2) If you change over from another telegram to telegram 20, then the  assignment

of the previous telegram is kept.
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4.6.5 Main setpoint (HSW/NSOLL_A; 16-bit)

STW | HSW

Bit Nr. 15 14 13 12 11 10 98 7 6 54 3 2 10

The main setpoint is a 16-bit word in which the required speed is transferred to the converter.

The setpoint is transferred as an integer with preceding sign (-32768 to 32767). The value 16384
(4000 Hex) corresponds to +100%.

The value 100% is defined at a particular rotary speed by means of the parameter P2000
(reference speed). The speed that is to correspond to a setpoint of 100% via the interface is
entered in this parameter.

The speed of the converter is calculated as follows:

n= (HSW x P2000)/16384

Note:

— The parameter P2000 (reference speed) is automatically calculated for Drive Data Set O
during motor startup and set to the value of parameter P1082 (maximum speed).

4.6.6 The main actual value (HIW/NIST_A; 16-bit)

ZSW | HIW

Bit Nr. 15 14 13 12 11 10 9 8 76 54 3210

The main actual value is a 16-bit word through which the actual speed of the converter is
transferred. The normalization of this value corresponds to that of the setpoint.

n= (HIW x P2000)/16384

Note:

— The parameter P2000 (reference speed) is automatically calculated for Drive Data Set O
during motor startup and set to the value of parameter P1082 (maximum speed).
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4.6.7 Layout of the request telegram in double-word format

The request telegram is sent to the SINAMICS G120 in double-word format.

The layout of the bits is shown in the table.

Control word Main setpoint

1514 |13|12|11|10|9|8|7|6|5|4|3|2|1({0({15(14|13|12|11|10|9|8|7|6|5|4(3|2(1(0

QB 256 QB 257 QB 258 QB 259

4.6.8 Layout of the response telegram in double-word format

The response telegram is returned by the SINAMICS G120 in double-word format.

The layout of the bits is shown in the table.

Status word Main actual value

15|14|13|12|11|{10|9|8|7|6(5|4(3|2|1|(0|15(14|13|12|11|10(9|8|7|6|5|4[3|2|1|0

IB 256 IB 257 IB 258 IB 259

Note:

— A data block in which the data are stored temporarily is used for the request telegram and for
the response telegram in the control program. The telegrams are mapped there respectively
in a structure that is created by means of the PLC data types.
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SINAMICS Startdrive commissioning tool for SINAMICS G120

The most recent version of the SINAMICS Startdrive commissioning software can be downloaded
from the Website:

support.industry.siemens.com .

SINAMICS Startdrive is a tool integrated in TIA Portal and corresponds to the familiar TIA Portal
in its structure and handling.

The SINAMICS Startdrive extension contains the data and views for the SINAMICS G120
frequency converters already supported there.

This enables easy parameter assignment and commissioning of the frequency converters. A wide
range of functions and aids are available for diagnostics and troubleshooting.

Resetting frequency converters and setting the IP address

A new IP address can be directly assigned to the Control Unit of the frequency converter with
SINAMICS Startdrive in TIA Portal. The Control Unit can now be reset.

— To do so select the Totally Integrated Automation Portal, which is opened with a double-click.
(— TIA Portal V13)

2E
TIA Portal V13

— Then select the item — "Online & Diagnostics" and open the — "Project view".

4y Siemens —-ox

Totally Integrated Automation

. Accessible devices

Online &
Diagnostics

» Project view
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In the project tree select the network card of your computer under — "Online access". When
you click — "Update accessible devices", you see the IP address (if already set) or the MAC

address (if the IP address has not yet been assigned) of the Control Unit of the connected

SINAMICS G120 frequency converter—. Select — "Online & diagnostics".

4 Siemens
Project Edit View Insert Online Options Tools Window Help
CF (HE soveprojerr & Y 2 2 X 0 i 50 IG [3 & Goonline & Gooffiine | o [M I8 3¢ H [1]

Project tree

Devices

EQO

Totally Integrated Automation
PORTAL

= i Online access
] Displaylhide interfaces
» r_—u COM [RS232/PPI multi-master cable]
= [ intel(R) Ethemet Connection 1217-LM
ggg'_r Update accessible devices
» r\'_u cpul516f.profinetinterface_1[192.168.0.1]
~ 2 drive-g120 [192.168.0.6]
ij‘? Parameter
'ﬁ Commissioning
] online & di ics.

saueaqr &

L]
L

» [} Dell Wireless 1550 802.11ac L]
» (1) PC Adapter [MPI] L.} § -0 - §
Properties Info | 2| Diagnostics
» [0 pC internal [Locall ] 6 prop s |24 biag
v [ PLCSIM [PNAE] 'E;J General || Cross-references H Compile |
+ [ PLCSIM 57-1200157-1500 [PMIIE] L.
- d @El Show all messages (=
» [ usB [s7usB) L]
» (1) TeleService [Automatic protocol detection] L1 » Message = i Time
» [ = ?
LGSy @  Projectclosed. 8/31/2016 9:44:02 AM
Scanning for devices on interface Intel(R) Ethemet Connection 1217-LM was started. 813112016 9:44:04 AM
Scanning for devices completed for interface Intel(R) Ethernet Connection 1217-LM. Found 81312016 9:44:11 AM
> | Details view < I

i Scanning fo ompleted for int...

« poralview
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— Before you reassign the IP address, we recommend that you first reset the PROFINET
interface parameters. To do so select the function — "Resetting the PROFINET interface

parameters" and click — "Reset".

744 Siemens -ox

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

Cf i H saveprojer & Y BB X D2 MG E R F cooniine ¥ Goofiiine | 4o [A [ 2¢ H [ PORTAL
Devices =
o DDS: [0 (Activd |  CDS: [0 (Activd ~ g
=3

- .
DiSgastics Resetting the PROFINET interface parameters

~ [ Online access ~ Functions
1 Displaylhide interfaces Assigh name U’_J
» [ COM [RS232/PPI multi-master cable] . Assign IP address s
~ L8 Intel(R) Ethernet Connection 1217-LM Resettin 5 EX
setting the PROFINET interface parameters|
B2 Update accessible devices TR MAC address: 00 -1F -F8 -EO -4E -5E E
» [ cpuis16fprofinetinterface_1[192.168.0.1] IPaddress: 192.168.0 .6
-
i give-120 192,168,051 FROFIET device rame:
Z’Farameter

ﬂ Online & diagnostics
» [0 Dell Wireless 1550 802.11ac
[0 PC Adapter [MPI]
PC internal [Local]
PLCSIM [PNIIE]
» [ PLCSIM 57-1200/57-1500 [PNAE]
» [ usB [s7UsB]
» :ﬂ TeleService [Automatic protocol detection]
» [ Card ReaderlUSB memory

>
»
»

og
CEEEEEED

|QPmperties H"_i.‘.lnfn HﬂDiagnnstics

J General || Cross-references || Compile |

[BIL]@]Srowaimesseges )

* | Details view

d Portal view =2 Ovenview | & online & dia... i Scanning f

— Answer the prompt whether you really want to reset with — "Yes".
Online & diagnostics (0241:000019) X

Do you really want to reset the
] module?

— Successful resetting can be checked in the messages in the — "Info" window — "General".

|§.Pmperties ||"_i.'.|nf|:| ||ﬁDiagnusti|:s |

J General || Cross-references || Compile |
@\E' Show all messages |'|
! | Message Goto |7 Date Time
ﬂ Scanning for devices completed for interface Intel(R) Ethemet Connection 1217 8/31/2016 1:02:46 PM
() The device was reset. 813112016 1:04:09 FM

EEDE

<| i |
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— Then once again select — "Update accessible devices" and then — "Online & diagnostics" of
your frequency converter. To assign the IP address, select the function — "Assign
IP address". Enter the following IP address at this point: — IP address: 192.168.0.6 —

Subnet mask: 255.255.255.0. Click — "Assign IP address" and this new address is assigned
to the Control Unit of your frequency converter.

T4 Siemens

Project Edit View Insert Online Options Tools Window Help

. Totally Integrated Automation
G (Y H saveprojecr & X 52 2 X D2 T MG B R coonline &¥ Goofiine A M [B 2 H ] PORTAL
Devices =
s =
HQOO A
~ Diagnostics 'ssign IP address EI .
= l1g Online access General diagnostics E
Y Displayhide interfaces ~ Functions —
» [ COM [Rs232/PPI multi-master cable] Assign IP address E
~ [ Intel(R) Ethemet Connection 1217-LM R,’, Assign names MAC address: | 00 -1F -F8 -EO -4E -5E EX
& Update accessible devices S

= Resetting the PROFINET interface paramet...
» [ cpui516tprofinet interface_1[192.168.0.1]

~ ';; Accessible device [00-1F-F8-ED-4E-5E]
... Online & diagnosties

IPaddress: 192.168.0 .6
Subnetmask: 255. 255. 255 .0

» [0 Dell Wireless 1550 802.11ac m [ use router 1
» [ PC Adapter [MPI] L Routeraddress: 0 .0 .0
» [ pC intemal [Local] L
b Lamcsm e =
» [0 PLCSIM 57-1200/57-1500 [PNIIE] L1
» ['f UsB [s7USB] L]
» [ TeleService [Automatic protocol detection] Tl | )
» r\'_w Card Reader/USB memory i
<] i ] < i ]
‘ﬁ Properties H"_i.‘.lnfn Hﬂ Diagnostics |
J General | Crossreferences | compile |
B e —

> | Details view
4 Portal view 1 overview |ﬂ Online &dia... 00-1F-F8-E0-4E-5E]: ...

— The successful assignment of the IP address is shown again as a message in the window —

"Info" — "General".

) properties [T} Info | % Diagnostics

J General || Cross-references || Compile |

@\\I\l Show all messages |v|

1 | Message Goto |? Date Time
[ /) The parameters were transferred successfully. 813112016  1:11:00 PM

¥

<

<| i |
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— Before you can now carry out resetting of the frequency converter to the factory setting you
have to once again select — "Update accessible devices" and the — "Online & Diagnostics"
of your frequency converter. In order to reset the frequency converter to factory settings,

select — "Restore factory resetting” under — "Backing up/reset" and click — "Start".

TA Siemens TOX

Project Edit View Inset Online Options Tools Window Help Tl ST e A e

5 Y H seveproject 3 X T E X Ot W MEDR F coonine F Gooffine | fp I8 B % ] PORTAL
Devices [
KN~ DDS: |0 (Activelw|  CDS: |0 (Activel™ E
™ 3
» D 1 -
= = s e Backing upfreset
~ [ig Online access S Fmaroe
Y Displayhide interfaces Assign name save RAM data to EEPROM: “
» () COM [RS232iPPl multi-master cable] L Assign IP address 5
= 5 3
U1 Intel(R) Ethernet Connection 12174M T Resetting the FROFINET inter... RAM 3
é—g Update accessible devices o * a
» [l cpui516f.profinet interface_1 [192.168.0.1] EEPROM
~ (32 Accessible device [192.168.0.6]

% Parameter
it Commissioning

Restore factory setting:
%] online & diagnostics e e

» [ Dell Wireless 1550 802 11ac ] e e oell et =
» (7 PC Adapter [MFI] T
» [0 pC internal [Local] L All parameters except the
= safety parameters will be reset
D ﬂ PLCSIM [FNIIE] L to the factory setting. Start
» B PLCSIM 57-1200/57-1500 [PN/IE] L
I
» ﬂ USB [S7USB] i T g w ] B
» 1 TeleService [Automatic protocol detection] ]
» [ Card ReaderiUSE memory |d properties  |%iinfo | Diagnostics |
J General H Cross-references H Compile ‘
[ N[ r———
> | Details view I Message Goto |7 Date Time
4 Portal view %/ Online & dia... i scanning fo

— Select the option M "save factory setting in EEPROM" so that the parameters of the factory
setting are loaded from the EEPROM into the RAM of the device after switching off and on -
and not the data of an old project. Confirm the prompt whether you really want to reset with
— "OK".

Restore factory setting X

1 Do you really want to restore the factory setting?
L}

[¥) Save factory setting in EEPROM

| 0K | | Cancel

Note:

— The communication settings such as the IP address and the subnet mask are retained when
the frequency converter is set to the factory setting.
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5 Task

In the following section the project from the chapter "SCE_EN_032-600_Global_Data_Blocks" is
to be supplemented by a frequency converter G120 with Control Unit CU250S-2 PN.

Controlling of the belt motor via analog values is now replaced by the controlling of the frequency
converter via PROFINET. Monitoring of the actual speed value is also effected via PROFINET.

6 Planning

The conveyor belt driven by an induction motor will now be controlled via a frequency converter
with a variable speed.

This frequency converter has to be created, configured and commissioned in the project.

The parameter assignment of the frequency converter is done offline with the SINAMICS
Startdrive software, whereby the commissioning wizard is used.

Here the motor data of the induction motor are taken from the rating plate of the motor and
entered manually.

In this project the following induction motor is wired in Delta mode and operated single-phase
with 230V.

3vMot  1LA7060-4AB10 H)
MSMQEMEQS&% UD 1502/1703976-001-001 C€
P55 63M MB3 IEC/EN 60034 ThCIB5(F) -20 C=TAMB<=40T
B0 Hz 2307400 V AN |60 Hz 460 VY @

0.2 kW 073/042 A'| 014 kW 042 A
cosp075 1350/min | cos@0.73 1650/min
220-240/380-420 V A/Y. | 440-480 VY SF 1

073-076/042-044 A | 042-043 A
32141 1003

Figure 1: Rating plate of induction motor

A diagram of the two connection types can be found on the inside of the terminal box cover of
most motors:

« Star connection (Y)

* Delta connection (A)

Sternschaltung Dreieckschaltung
irWZ U2 V2 : {W2 Uz V2 :
=0 i
! i I |
!Ui) V1 wi| lul]  vi[ wi |
u1

U1
V1 V1
W1 W1

Figure 2: Star connection/delta connection
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The frequency converter SINAMICS G120 receives the start command and speed specification in
the following via PROFINET from the SIMATIC S7-1500. The actual speed value is also read out
of the SINAMICS G120 frequency converter via PROFINET and is monitored for the high and low

limits in the SIMATIC S7-1500.

A "Frequency converter" data block [DB4] is created in the control program in which the data are
stored temporarily for the request telegram and the response telegram. The telegrams are
created there by means of the PLC data types and are mapped respectively in a structure.

In the "Main" organization block [OB1] you copy the actual values from the converter into the
"Frequency converter" data block [DB4] and the setpoints from the data into the converter.

Finally, the data created in the "Frequency converter" data block [DB4] can be accessed when
calling up the functions and function blocks.

Technology schematic diagram

At this point you see the technology schematic diagram for the task.

Sortieranlage / Sorting station

Rutsche/Slide

-B3 Motor aktiv/
motor active

-B8 Istwert Drehzahl/

actual value speed 5.0 U/min (rpm)

1.0 m/s

-B6

Metall/
metal

Zusitzliche Werte
Additional values

Plastik/
plastic

-B9 externer Stellwert Drehzahl/
external manipulated value speed

50 U/min (rpm)
-U1 Stellwert Drehzahl/
manipulated value speed

U/min (rpm)

Figure 3: Technology schematic diagram

Schalter der Sortieranlage
Switches of sorting station
-P1 einfon
j -Q0 Hauptschalter/Main switch
-P4 aktiviert/active
E -A1 NOTHALT/Emergency stop
-P2 Hand/manual -P3 Auto/auto

j -S0 Betriebsart/operating mode

Automatikbetrieb

Automatic mode

-P5 gestarletstarted
-S1 Start/start

__ 52 Stopp/stop

Handbetrieb / Manual mode

-53 Tippbetrieb -M1 vorwarts/
Manual -M1 forwards

-54 Tippbetrieb -M1 riickwarts/
Manual -M1 backwards
-P7 ausgefahrenfexiended
-56 Zylinder -M4 ausfahren/
cylinder -M4 extend

-55 Zylinder -M4 einfahren/
cylinder -M4 retract

-P& eingefahreniretracted

Figure 4: Operator panel
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6.2 Reference table

The following signals are required as global operands for this task.

DI Type ID Function NC/NO
10.0 BOOL -Al Return signal emergency stop ok NC
10.1 BOOL -KO Main switch "ON" NO
10.2 BOOL S0 Mode selector manual (O)/automatic | Manual

1) =0
10.3 BOOL -S1 Pushbutton automatic start NO
104 BOOL -S2 Pushbutton automatic stop NC
10.5 BOOL -B1 Sensor cylinder -M4 retracted NO
11.0 BOOL -B4 Sensor part at slide NO
11.3 BOOL -B7 Sensor part at end of conveyor NO
ID256 STRUCT PZD IN G120 01 Telegram 1 receive process data

- - - from G120 conveyorl

Function

Telegram 1 send process data to
G120 conveyorl

Legend for reference list

D

Al

NC

NO

Digital input
Analog input
Input

Normally Closed

Normally Open

sce-062-101-frequency-converter-g120-pn-s7-1500-r0909-en.docx

DO Digital output
AO Analog output

O Output
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Structured step-by-step instructions

You can find instructions on how to perform planning below. If you already have a good
understanding of everything, it is sufficient to focus on the numbered steps. Otherwise, simply
follow the steps of the instructions illustrated below.

Retrieving an existing project

— Before we can extend the project "SCE_EN_032-600_Global_Data_Blocks R1508.zap13"
from the chapter ,SCE_EN_032-600_Global _Data_Blocks", we have to retrieve it. To retrieve
an existing project, you have to select the respective archive in the project view under —
Project - Retrieve. Confirm your selection with Open.

( — Project — Retrieve — Selection of a .zap archive — Open)

T8 Siemens

Project |Edit Wiew Insert Online Option:
[3F New...

7% Open... Cirl+0
Migrate project...

H save Ctrl+S

Delete project... Ctrl+E
' Card Reader/USB memory 4
5 Memory card file ’

D..l062-101 Frequency converter G120 ...
D4..1062-101 Frequenzumrichter G120 u...
D:L.ICPUT518-3PN_ET200_FU4_7_3_Lux

Exit

— Next, the target directory in which the retrieved project is to be stored can be selected.

Confirm your selection with "OK". ( — Target directory — OK))
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— Save the opened project under the name 062-101 Frequency converter G120 and S7-1500.
(— Project —» Save as ... —» 062-101 Frequency converter G120 and S7-1500 — Save )

emens - D:\00_TIA_Portal\032-600_Global_Data_Blocks\032-600_Global_Data_Blocks

Project |Edit View Insert Online Options Tools Window Help Totally Integrated Automation
(3 New.. s S MG E R coonline ¥ coofline | fp I8 I8 % H [1] PORTAL
i [% open... cul+0 . .
Migrate project...
Close Ctri+W
H save culss
Save as... Cri+Shift+S
Delete project... Ctr+E
Archive... LLI
Retrieve... =
W Card ReaderlUSB memory » s
T Memory card file » a
Upgrade
&) Print... Ctrl+P
& Print preview...
D:00_TIA..\032-600_Global_Data_Blocks
D:..1062-101 Frequency converter G120 ...
D:..1062-101 Frequenzumrichter G120 u...
D:..ICPU1516-3PN_ET200_FU4_7_3_Lux
Exit

> | Details view 'S properties |%}Info @ | % Diagnostics
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7.2 Creating a frequency converter in the TIA Portal

— In order to network the Control Unit of the SINAMICS G120 with the CPU1516F-3 PN/DP
you have to change to the 'Network view'. At this point the desired 'CU250S-2 PN Vector'
can be dragged-and-dropped into the network view.

( — Devices & networks — Network view — Drives & starters — SINAMICS drives —

SINAMICS G120 — Control units—> CU250S-2 PN Vector — Article No.:
6SL3246-0BA22-1FA0 — Version 4.7 ).

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

CF I soveproject & X 2 1 X 2 5 MG B R S coonline ¥ coofiine g M B ' A [ PORTAL
3 eque onverte P Devices 8 o

Devices |& Topology view [dh Network view [I¥ Device view || Options [

EX<X-) £ Neswork| £ Connections |l connecton EREJHOE EY dlE

H

[~] |+ catalog =

3 06210 FeguencyConvrter G120 3

W Ad g

CPU1516F - [ Filter g

CPU1516F-... » (@il PCsystems 2

= [32 Drives & starters
» [ SIRIUS motor starters and soft ...
~ [a2 SINAMICS drives
» ’;ﬁ SINAMICS GT10M
~ [a2 SINAMICS G120
~ [a2 Contrel units

Y Device configuration
%/ online & diagnostics

Program blocks
Technalogy objects
External source files
PLC tags

PLC data types 4 CU2408-2
Watch and force tables 4 CU2408-2 DP =
4 CU240E-2

Online backups
Traces
Frogram info
Device proxy data
A PLC alarms
=] Textlists
» [ Local modules
[ common data

45 CU240E-2 PN
45 CU240E-2 DP

4 CU240E-2 F

4B CU240E-2 PN-F

A CUZ40E-2 DP-F

4 CU2505-2 Vector

4 CU2505-2 CAN Vector

209 &7 8 e b ) el )

L w1
‘ saue.lanH SNSEH\W s|nolau!|u0\ﬁ”

»
+ [5]) Documentation settings (U250
» [@ Languages & resources [x] [T >
+ [ Online access - | Information
» [ Card ReaderiUSE
[5 Card ReaderiUSE memory e—
-

CU2505-2 PN Vector

~
Article no:  [65L3246-0BA22-1FA0

Version: 4.7 .

00% -

[ Il o]

|%3nfo @ | 2l piagne

— Connect the Ethernet interfaces of the Control Unit of the G120 and the CPU1516F-3 PN

with the mouse. ( > Ethernet — Ethernet)

4 Siemens - D:\00_TIA_Portal\062-101 Frequency Converter G120 PN $7-1500062-101 Frequeny Converter G120 PN 57-1500

Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
G W sweproject @ X X Dt B MEER S coonine F coofiine o 8B % 1] PORTAL
062-101Frequency Converter G120 PN $7-1500 » Devices & networks
Devices ‘E Topology view \|ﬁﬂ'n Network view \IE Device view | Options [EE0
CioQ ¥ Nework| 1§ Connections onnection EIEAE ) = = E
[~] |~ catalog g
= 8
CPU1516F Drive 1 3 (& Filter g
CPU 1516F-... G120 CU25... » [ PC systems =
[l Device configuration - EE’anes & starters |
] Online & diagnostics @ SIRIUS motor starters and soft ... O
» [ Program blocks - ;E'ElNAM\cs drives °
» [ Technology objects o SINAMICS G110M =
» [} External source files ol SIRTS(EEY 8
» L@ PLC tags ~ [32 Control units g
» (g PLC data types 48 CU240B-2 @
» (&2 Watch and force tables 1 4 CU240B-2 DP ~
» [ig online backups 1 45 CU240E-2 >
» [ Traces N 45 CU240E-2 PN 2
Program info a 45 CU240E-2 DP 3
Device proxy data 4 CUZ40E-2 F | |
4 PLC alarms 45 CU240E-2 PN-F i
=] Textlists 4 CU240E-2 DP-F E
» [ Local modules 4 CU2505-2 Vector 3
» & Drive_1[G120 CU2505-2 PN Ve 4E CU2505-2 CAN Vector H
» (3 Unassigned devices 4E CU2505-2 PN Vector
+ &8 common data O
» [5]) Documentation settings ~ | information
r: Ir-] !.anguages & resources — &
» [ Online access E
» @ card ReaderlUse memory
Al T ey K3 Dlloos -] ——%— & -
> | Details view [ properties "4 info & | Diagnostics | g ~
Portal vie =2 Overview iy Devices &ne... =
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— an IP address suitable for the CPU in the properties of the 'PROFINET interface [X1] of the
'G120". ( —» G120 CU250S-2 PN Vector —» PROFINET interface [X1] — Properties —

Ethernet addresses — IP protocol — IP address: 192.168.0.6 )

T4 Siemens - D:\00_TIA_Portal\062-101Frequency Converter G120 PN 57-15000062-101 Frequeny Converter G120 PN 57-1500

Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
UF (Y[ saveprojecr & X X 9t B MG E R ¥ coonline N cooffiine f, N M 3 ] PORTAL
062-101Frequency Converter G120 PN 57-1500 » Devices & networks
Devices [ Topology view [ Network view [[¥ Device view || Options [E]
o e m ES
EHQQ 5% Newwork §.§ Connections 0 = HORS = jmm
2
1 10 system: CPU1516F.PROFINET 10-System (100) ~ | catalog H
~ | ] 062-101FrequencyConverter G120 F =] ®
B Add new device | - 8
evices & nef CPU1516F Drive 1 b | & Filer 3
- s
~ [ CPU1516F [CPU 1516F-3 PNIDP| CPUT516F-. G120 CU25... | » mrcsystems 2
IIY Device configuration HE SEV‘VES & starters L
%) Online & diagnostics CPUIS16F »(m SIRIUS motor starters ... || [Tg]
» L@ Technologyobjects: | Sy CPU1516F.PROFINE... s - rg& B
~ (32 SINAMICS G120 &
» [ External source files foos [+ = -
» [ ACtags <[ _u 100 —v—— + [a Control units g
» i) PLC data types [< properties | info_ | & Diagnostics | 8 CU2408-2 @
» 52 Watch and force tables J General | *i €U2408-2 DP =
» [ig Online backups m 9 CU240E-2 =
= - General 4 CU240E-2 PN 3
» 3 Traces Catalog information Ethernet addresses = z
Program info 7 . 4 CU240E-2DP @
~ PROFINET interface [X1] Interface networked with a5 CUR40E-2F
» (5} Device proxy data General = L
2 PLC alarms W CUZ40E-2 .. (]
= Ethemet addresses Subnet: | PNJIE_1 [~] aE CU240E-2 =
S Textlsts + Cyclic data exchange 5 & cuzsos2y 5
» M Local modules Azl s I CihlE - = oL Ve 3
» (@i Distributed 110 Setpoint & Cu2505-2 2
» 32 Drive_1 [G120 CU2505-2 PN Ve + Advanced options IP protocol *€E Cuz?%-g | |
» @ Common data T R L <] [
» [5]) Documentation settings o P (FreemitTes N IPaddress: | 192. 168.0 .0 v i
r- Il Subnet mask:
I: i} !.anguages & resources 10 cycle o SRl Device:
4 r{“ O":"d"E a:d:e:s Synchronization fl Use router
» (5 Card ReaderiUSB memor
- > » Pocpa P
» Port[X1 P2]
Diagnostics addresses e ——— =
Module parameter
dentifi CU2505-2 PN Vec
H identifier [¥) Generate PROFINET device name automatically
PROFINET device name [drive_1 J Articleno.;  [65L3246-08A22-1F
<] m LB Converted name: |drivexb14fe3 ]
> | Details view Device number: |1 [~

T siemens - D:\00_TIA_Portal\062-101 FrequencyConverter G120 PN S7-15001062-101 Frequeny Converter G120 PN $7-1500

Project Edit Wiew Insert Online Options Tools Window Help Totally Integrated Automation
U (% E saveproject 5 ¥ X 9 M E E R § coonline ¥ cooffline g AW ¥ ] PORTAL
062-101Frequency Converter G120 PN S7-1500 » Devices & networks
Devices ‘E Topology view ||,5§7J Network view @ Device view | Options (2]
" M F3
HOO % Network| 1§ connections B oM Qs =]
2
1 |0 system: CPU1516F.PROFINET |0-System (100) ~7 ‘ Catalog S
¥ [ 062-101FrequencyConverter G120 F =] a
B Add new device _ g
& Devices & n CPU1516F Drive 1 | & Filter g
™ CPU 1516F-... G120 CUZ5... . + [ PC systems 2
- [ CPU1516F [CPU 1516F-3 PN/DP] I il i
[T Device configuration ()| a8 Drives &starters -
» [ SIRIUS motor starters o)l
2| Online & diagnostics CPU1516F u r{l i u
» [ Program blocks h SENS'T”:‘;AS‘CU;'V;:DM 2
» [ Technologyobjects | | Se——— CPU1516F.PROFINE... [ D rﬂf 5
» [} Extemal source files h AE:‘NAM‘[E (G0 Z,
» & PLC tags <[ n | foos ¢ —— @ ~ &8 control units s
» [ PLC data types (@ rroperties [omio J4loi es | W CL2408 2
» [ Watch and force tables roperties |’} Info iagnostics  CU2408-2 DP —
» [} Online backups || General | 95 CL240E-2 =
» [ Traces - B M af CU240E-2 PN i
rogram info Catalog information General % CL240E-2 DE o
» [l Device proxy data ~ PROFINET interface [X1] : Etﬁ:gi-i G L
£ PLC alams General Narne: [Drive G120_conveyod J @& CU240E-2 L'J'J
a Textlists Ethemet addresses Author: |ichael Daallas ] aE CU2505: z. g
» LW Local modules ~ Cyclic data exchange : = & EA
» (@ Distributed Il0 Pl Comment: ~ ‘f Elpausz 3
+ a2 Drive_1[G120 CU2505-2 PN Ve Setpoint &Ce505:2
+ @ common data + Advanced options 4 [<] [0 >
} [5]) Documentation settings Media redundancy 4 ~ ‘ Inf
= i
2 M1 3 Ejesiglies OUices ~ Real time settings I - — []
» g Online access 10 cycle il
» [ Card ReaderlUSB memory Synchronization =
» Port [X1P1] Catalog information
» Port[X1P2] wl
Diagnostics addresses
Short CU2505S-2 PN Vector
Module parameter ‘ 0 ‘ CLEETEZ NG
Description: | Control Unit type: CU2505-2 PN Vector ~
HW identifier 2 Bus systems: PROFINET
< ul 1> Analog inputs: 2 Atticle no.:  [6513246-08A221F
3 | Details view < [ > < il b
Portal vie =2 Overview ffy Devices & ne.... D

Note:

— This name is applied automatically as the PROFINET device name under the 'PROFINET'
point for the 'PROFINET interface' of the 'G120 CU250S-2 PN-Vector'.
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— Settings for the '1O cycle' such as the 'Update time' and 'Watchdog time' can also be set for

this device. (— Advanced options — Real time settings — 10 cycle — Update time —

Watchdog time)

T4 Siemens - D:\00_TIA_Portal\062-101Frequency Converter G120 PN $7-1500:062-101 Frequeny Converter G120 PN §7-1500

Poject Edit View Insert Online Options Tools Window Help
Gl soveproiet &0 X 22 E X 9t @ B MG E R S coonine @ Goofiine fp I8 I8 % o 1] PORTAL

062-101Frequency Converter G120 PN 57-1500 *» Devices & networks E
Devices ‘E Topology view ‘lﬁh Network view I@ Device view ‘ Options [SE]
P po— ECEIRE E oF
=
1 10 system: CPU1516F.PROFINET 10-System (100) ~ | Catalog 3
E
= ;
iy Devices & networks 33311551]%'; [G):i‘zlg_(Gu‘lzzsu M Ef_i'lél E_'
~ [ CPU1516F [CPU 1516F-3 PNIDP] bE G & FC systems B
IIY Device configuration Al - 3£nves & starters |
%/ Online & diagnostics CPU1516F - » r_£| SIRIUS motor sta... ]
» [ Program blocks ~ [32 SINAMICS drives °
[(= =
» [@ Technologyobjects | 0 e CPU1516F.PROFINE... el bl I il ES
» @} External source files ~ a2 SINAMICS G120 3
» L PLC tags <] W ] o o & ~ [32 Control units g
» () PLC data types = — = = — R ‘ . @ CU240B-2 &
» 53 Watch and force tables [ Properties | info Diagnostics @ clza0e-.. | L
» (& online backups J General ‘ 4E CU240E-2 1
» (& Traces ~ General M E
:’i Frogram info Catalog information > > [0cyce @
» Ui Device proxy data ~ PROFINET interface [x1] Update time = g |=
£ PLC alarms General & CUZ40E-.. | [0
= E g =
& Textists Bl (@) aiice - Eanwe- M=
+ (@ Local modules » Cyclic data exchange &, CU2505-... g
» (@ Distributed 110 peilE _ AT 2
» |32 Drive_G120_conveyor [G120 C, Setpoint tet £ (EU??EE | |
» (& common date  Advanced options b X[ m ¥
+ 5] Documentation settings Media redundancy *  Watchdog time v| - :
+ [ Languages & resources ~ Real time settings nl Device: [~]
» [ Online access fl Accepted update cycles
= - without [0 data: |3 [+] L
» (5 Card Reader/USB memory Synchronization =
D Gamifh) ] Watchdog time: |6.000 | ms
» Port [X1 P2] .
Diagnostics addresses
Module parameter CU2505-2 PN
HW identifier
<] o B Articleno.: 651324608427
2 | Details view < Iil >
Portal vie 2 overview iy Devices & ne.. D

— The 'Standard Telegram 1' is specified for the 'Cyclic data exchange' between the PLC and

the frequency converter. ( - PROFINET interface [X1] — Cyclic data exchange — Actual

value: Standard Telegram 1— Setpoint: Standard Telegram 1)

T4 siemens - D:\00_TIA_Portal\062-101 FrequencyConverter G120 PN S7-15001062-101 Frequeny Converter G120 PN $7-1500
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(% B saveproject 3 M X e G MEE R coonline ¥ coofiine f A ¥ 1] PORTAL
062-101 FrequencyConverter G120 PN S7-1500 » Devices & networks -0 EX
‘E Topology view \|¢.—Ea Network view I@ Device view ‘ (58]
¥ evor £ comnecons SRR a2 Wi
2
1 10 system: CPU1516F.PROFINET 10-System (100) E
EN:
. 2
s bt TEn i
~ [ CPU1516F [CPU 1516F-3 PN/DP| NS
¥ Device configuration N
%/ Online & diagnostics CPU516F e
» ! Program blocks o
» [ Technologyobjects | | B CPU1516F.PROFINE... [l 5
b o EiEmer e =
» L&l pLCtags I 100% v —5— s
» [ PLC data types < _ = ——l i
+ [ Watch and force tables [ properties  [*ibinfo |2l Diagnostics |
» [ Online backups J General |
b % Trces o I cvcc dam exc
:i Program info Catalog information Cyclic data exchange
» i Device proxy data ~ PROFINET interface [X1] m
2
. :L;a“a';ms General Drive object | Link | Telegram Length Extension Fartner Fartner data =
- = e Ethemet addresses [JActualvalie A StandardTelegramm 1 [=] 2 words 0 words = €D CPUISIGF (4.7 g
e v Cyclic data exchange Setpoint A Standard Telegramm 1 2 words O words & CD  CPUISI6F Q4.7 B
» [ Distributed 10 Actualvalue T i
+ 32 Drive_G120_conveyor [G120 C. Setpoint L —— ||
* 4§ Common data ~ Advanced options i
+ [5]) Documentation settings Media redundancy i
» [@ Languages & resources + Real time settings d
» [gi Online access 10 cycle
» [ Card Reader/USE memory synchronizztion
» Port [X1P1] [=] [
» Port[X1F2]
Diagnostics addresses b poisvalis
<] i | [+] Module parameter

> | Details view HW identifier
4 Portal view =2 Overview By Devices & ne_
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— For the

address

ranges,

select

256...259'

and 'O 256 ...

259

( — PROFINET interface [X1] — Cyclic data exchange — Actual value — Start address | 256

— Setpoint — Sta

rt address O 256 )
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El
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B Add new device : iz
iy Devices & networks CPU1516F Drive_G120... g
~ [ CPU1516F [CPU 1516F-3 PN/DP] HAYETE SN2 OLEE e
IIY Device configuration PEd |
8| online & diagnostics CPU1516F 7]
» [ Program blocks =]
» (@ Technologyobjects | ] CPU1516F.PROFINE. .. s 5
o
» [ Extemal source files kT ] fow 7] —— @ |z
» L@ PLCtags = 5 - - 2
+ C) PLC data types < properties [*dinfo |l Diagnostics | 7
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= =
» r{:, Online backups ~ General =
* 3 Traces Catalog information = el =]z
. ~ PROFINET interface [X1] =
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> :' Common data Media redundancy T
+ [5]) Documentation settings ~ Real time settings 0 slot [2 J
¥ (i@ Languages & resources 10 cycle il Startaddress [FZD 1 -] [1258 ]
S o
H WiOnine access Synchronization Length [2 words | [z words |
» [ Card Reader/USE memo _
= = ¥ Port [X1P1] Extension |0 words [0 words
» Port [X1P2]
Diagnostics addresses
Module parameter Process image | Automatic update [+]
HW identifier Alarm OB [40 [+

Totally Integrated Automation
PO

RTAL

8§ Program info
Device proxy data
E4 PLC alarms
Text lists
» (@i Local modules
» [l Distributed I'0
» [ Drive_G120_conveyor [G120 C,
» (5§ commondata
» (5] Documentation settings
} [ Languages & resources
» [i@ Online access
» [ Card ReaderlUsB memory

<| i RE

w PROFINET interface [X1]
General
Ethernet addresses
+ Cyclic data exchange
Actual value
~ Advanced options
Media redundancy
« Real time settings
10 cycle
synchronization
» Port [X1P1]
» Port [x1 P2]
Diagnostics addresses
Medule parameter
HW identifier

> | Details view
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— Change to the 'Device view' from 'Drive_G120_conveyor'. There the used Power Module, for
example 'PM240-2 IP20 FSA U 1/3 AC200 0.75kW', is selected and assigned to the
'‘Drive_G120_conveyor'.

( — Device view — Drive_G120_conveyor — PM 240-2 IP20 FSA U 1/3 AC200 0.75kW )

00_TIA_Portal\062-101Frequency Converter G120 PN 57-15001062-101 Frequeny Converter G120 PN §
Froject Edit  View Insert Gn!\rEA Options ~ Tools : window  Help : : Totally Integrated Automation
CF R seveproject 3 X E g X O B MEE R S coonline oF cooffine o MM % H ) PORTAL
e P Drive onveyo PN Vecto
Devices ‘E Topology view Hﬁﬂ-n Network view |m1‘ Device view ‘ Options [=E]
= : p "
HOQ #f [Drive_G120_conveyor =] = R =]
2
~ | catalog z
Iz e CYEL [ssLz210-1PB13-8UL 2
I Add new device . )
iy Devices & networks [ Filter =
- (a2 PM240-2 2
~ (8 CPU1516F [CPU 1516F-3 PNIDP] =
I Device configuration 2 PM240-2 IP20 FSA A 13AC200 0,55kW |
%/ Online & diagnostics A PM240-2 IP20 FSA U 1/3AC200 0,55kKW o]
» g Program blocks 2 PM240-2 IP20 FSA A 1/3ACZ00 0,75kW °
= : 3 3 =
» [ Technology objects = 0 FSA U 13AC200 0,75k E
» [} External source files @ PM240-2 IP20 FSB A 1/3AC200 1,TkW S
» LG PLC tags @ PM240-2 IP20 FSB U 1/3AC200 1,1kW g
» [ PLC data types : & PM240-2 IP20 FSB A 113AC200 1,5kW
v [35 Watch and force tables 1 4 PM240-2 IP20 FSB U 1/3AC200 1,5kW =
» [ Online backups L & PM240-2 IP20 FSB A 113AC200 2,2kW Ef
v [Z Traces ] @ PM240-2 IP20 FSB U 1/3AC200 2,2kW B
Program info g & PM240-2 IP20 FSC A 1/3AC200 3kW z
v [§i Device proxy data 4 PM240-2 IP20 FSC U 1/3AC200 3kW | |
[ PLC alarms @ PM240-2 IP20 FSC A 1/3AC200 kW Ll
5] Textlists 2 PM240-2 IP20 FSC U 1/3AC200 kW =
» [ Local modules - PM240-2 1P20 F5C A 3AC200 5, 5KIW 3
» [l Distributed 10 ~ 2
» |3 Drive_G120_conveyor [G120 C. Foie
» [&§ common data
» [5] Documentation settings
+ [B Languages & resources
+ [ Online access
g
» [ Card ReaderlUSE memory oM240.2 120
’
<] n N E B (3] [100% -] —y— & ’
> | Details view |8 properties [*)info | piagnostics | vesom [ ¥ =
Portal vie 3 Overview iy Drive_G120_.. T g

— Save the project with the existing settings. ( _|H seve project )

00_TIA_Portalt062-101

Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
5 (Y H saveproject| & ¥ i o MG BB F coonline ¥ Gooffiine | fio (4 [ 2 H [ PORTAL
Save project p Drive Onveyo PN Vecto
Devices ‘E Topology view Hﬁﬁh Network view WI‘ Device view | Options [2[5]
Moo i ENE = JE
v | catalog z
7.1 062-101FrequencyConverter G120 F 55521081300 E
[ Add new device . )
i Devices & networks [ Filter i
~ [ CPU1516F [CPU 1516F3 PNIDP] - a2 PM240-2 2
IIY Device configuration @B PM240-2 IP20 FSA A 113AC200 0... -
%/ Online & diagnostics @ PM240-2 IP20 FSA U 1/3AC200 0... EI el
» =g Program blocks @ PM240-2 P20 FSA A 13AC200 0... °
» [ Technology objects 9E PM240-2 IP20 FSA U13AC200 0... E
» i External source files 26 PM240-2 P20 FSBA 113AC200 1,1 |®
» [ PLC tags B PM240-2 IP20 FSB U 1/3AC200 1, B
» [ PLC data types B PM240-2 IP20 FSB A 1/3AC200 1, @
» [l Watch and force tables n 8 PM240-2 IP20 FSB U 1/3AC200 1, =
» [ Online backups E 8 PM240-2 P20 FSB A 1/3AC200 2... Ef
» (& Traces | & PM240-2 IP20 FSB U 1/3AC200 2... z
5§ Program info T & PM240-2 P20 FSCA 13AC200 3kW |5
» [i, Device proxy data 48 PM240-2 IP20 FSC U3AC200 3kW | ||
4 PLC alarms & PM240-2 IP20 FSC A 13AC200 4kW | |([]
2 Text lists & PM240-2 IP20 FSC mBAcznmk#F =
» [ Local modules [<] I} > 3
» [ Distributed 11O | Information A
» |32 Drive_G120_conveyor [G120 C. Do
+ [g§ common data
} [5] Documentation settings
» [ Languages & resources
» [y Online access
» 5§ Card Reader/USB memory M40 P20
o]
i o

4 Portal view
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— Download the device configuration with the frequency converter G120 as the device to the

'CPU_1516F [CPU1516F-3 PN/DP]' by clicking the B Download to device' icon.

(—>CPU_1516F [CPU1516F-3 PN/DP] —» E )

101 Frequeny C

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

O (H [ saveproject 5 X X O 5 MG E R § coonline ¥ cooiine Jp [N B % - | PORTAL
Project tree m 4 Download to device

Devices \E Topology view ||ﬁEh Network view ‘lT]'l' Device view \ Options (6]

" H B B m F3

HQQ d [Drive G120_conveyor _[+] &l B [l @ s [=1F;

i i i 2

B ~ | Catalog z

~ _1062-101FrequencyConverter G120 F |6SL3210-1 PB13-8UL E

B Add new device g

i D & networks [ Filter g

~ [ PM240-2 =

- TE' CPU1516F [CPU 1516F-3 PN/I

& PM240-2 IP20 FSA A 113AC200 0...
& PM240-2 IP20 FSA U 1/3AC200 0...
@& PM240-2 IP20 FSA A 113AC200 0...

I Device configuration
%] online & diagnostics

D ]iB]

)
+ I Program blocks °
+ [ Technology objects @E PM240-2 IP20 FSA U 1/3AC200 0.. =
4 External source files 4 PM240-2 IP20 FSB A 1/3AC200 1,1... :
4 r:d PLC tags € PM240-2 IP20 FSB U 1/3AC200 1,1... g_
b [ig PLC data types € PM240-2 IP20 FSB A 13AC200 1,5... B
4 ‘Watch and force tables j 4E PM240-2 IP20 FSB U 1/3AC200 1,5...
4 rj‘. Online backups ] € PM240-2 IP20 FSB A 13AC200 2... g
4 r:iTra(EE N 4 PM240-2 IP20 FSB U 1/3AC200 2... 2
Ji Program info I 4 PM240-2 IP20 FSC A 113AC200 3kW 3
+ [i, Device proxy data E PM240-2 P20 FSC U 113AC200 3kw | | |
4 PLC alarms 4 PM240-2 IP20 FSC A 1/3AC200 4kW [
) Textlists 4E PM240-2 IP20 FSC U 13AC200 qk E
» [ Local modules ] S— Il
» [ Distributed 10 ~ | Inf H

» & Drive_G120_conveyor [G120 C. Device:

» [g# Common data

» [5]] Documentation settings

» [@ Languages & resources
» [ Online access

I
» g Card ReaderlUSB memory BM240-2 IP20

<] [T ] py K3 [»] [100% e i | ,

> | Details view | el properties  |*iinfo | % Diagnostics ~

ortal vie 723 Overview i Drive_G120_... D
— The device name still has to be assigned to the frequency converter G120 as an IO device of
the CPU_1516F. To do so, select the 'PN/IE_1' network and select 'Assign device name'.

(— PN/IE_1 — Assign device name )
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+ [l Distributed 0 - | - - V| Infc a
Properties Info %l Diagnostics
» [32 Drive_G120_conveyor [G12. |4 prop i} |2 piag | Device: 30 |
» [g# common data J General H Cross-references H Compile | IEI
» 3 Documentonstings
. [3][£.]/@)] [ show aht messages [~]
4D Languages & resources
e
: s O":‘d"E “;E;f | messsse Gotw |7 Date Time -
-
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— In the subsequent dialog, the "PG/PC interface' can be selected, before we select the
'‘Drive_G120_conveyor' and ‘Assign name'. ( — PROFINET device name:

Drive_G120_conveyor — SINAMICS G120 CU250S — Assign device name )

Assign PROFINET device name. S
Configured PROFINET dev
PROFINET device name:
—_— Device type:  [cu2505-2 PN Vector |
Online access
Type of the PGIPC interface: ’i_PNHE [+)
PGIPC interface: |l Intel(R) Exhernet Cannection 1217-LM [~ @
Device filter
[w) Only show devices of the same type
("] Only show devices with bad parameter settings
[] only show devices without names
Accessible devices in the network:
IP address MAC address Device PROFINET device name Status
192.168.0.6 00-1F-F8-ED-4E-5I SINAMICS... --- I. No device name assigned
Flash LED
[<] [ [2]
[ Update list ] [ Assignname |
Online status information:
(i} Search completed. 1 of 2 devices were found.
ﬁ Search completed. 1 of 2 devices were found.
[<] i 2]
Assign PROFINET device name. %
Configured PROFINET dev
PROFINET device name: | drive_g120_conveyor I=]
3 Device type:  |CU2505-2 PN Vector ]
Online access
Type of the PG/IPC interface: ﬁ_PN-‘\E [+]
PGIPC interface: [ Intel(R) Ethernet Connection 1217-Lk [~] ®
Device filter
[¥) Only show devices of the same type
[ only show devices with bad parameter settings
[ only show devices without names
Accessible devices in the network:
1P address MAC address Device PROFINET device name Status
192.168.06 00-1F-F8-E0-4E-5/ SINAMICS G120 CU250 --- ! Nodevice name assi..
[| Flash LED
[] [ W]
[ Update list | [ Assignname |
Online status information:
0 Search completed. 1 of 2 devices were found.
o Search completed. 1 of 2 devices were found.
(<] [ 2]

Note:

— If several IO devices exist in the network, the device can be identified on the basis of the
imprinted MAC address.
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— If too many components are displayed, the view can be filtered by clicking on 'Only show

devices of the same type'. If the device name was assigned successfully, this is indicated by
'OK' in the status. ( — Close )

Assign PROFINET device name.

Confiaured PROFINET dev
PROFINET device name: | drive_g120_conveyor [~]

Device type: | CU2505-2 PH Vector |

Online access

Type of the PGIPC interface: =
PGIFC interface: [k Intel(R) Ethernet Connection 1217-LI [+]®

Device filter
[+ Only show devices of the same type
[ Only show devices with bad parameter settings
[ Only show devices without names

Accessible devices in the network:

IP address MAC address Device PROFINET device name Status

162.168.0.6 00-1F-F8-EQ-4E-5| SINAMICS G120 CU250 drive_g120_conveyor @ OK

Il (=

["] Flash LED

[«] i ]

[ Update list |

:
T

Online status information:
earch completed. 1 of 2 devices were found.
©  searchcompleted. 10f2 d found
earch completed. 1 of 2 devices were found.
©  Searchcompleted. 10f2 d found
o The PROFINET device name "drive_g120_conveyor” was successfully assigned to MAC address "00- 1F-F8-EQ-4E-5E".
[<] [T

[2]

Assigning parameters of the frequency converter with the
commissioning wizard

— To assign the parameters of the frequency converter, double-click 'Parameter’ of
'Drive_G120_conveyor‘ to open the parameters and start the 'Commissioning Wizard'.

(— Drive_G120_conveyor — Parameter — Commissioning Wizard )

T4y Siemens -
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~ Commissicning
Drive connected to a SIMATIC motion control ...
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¥ | ] 062-101FrequencyConverter G120 PN 57-1500
B’ Add new device Find
f Devices & networks
» (3 CPU1516F [CPU 1516F-3 PN/DF] . )
~ 3 Drive_G120_conveyor [G120 CU2505-2 PF B
I Device c
1 Parameter
Vi Commissioning
%) Online & diagnostics
» [Z Traces
» [§# common data
» []] Documentation settings
» [{@ Languages & resources

» [ Online access (<] i ] <] il ]

saueiqr &

>
» [ = T = F S
" card ReaderiUs memory Ld, Properties H‘,ﬂ. Info H 2] Diagnostics ‘
General oo
~ Advanced options ~ -~ Jp
< > Setpoint ] —
Media redundancy B F
~ Real time settings
I 10 cycle E Drive Partner HEfECE ] 5] [
< [ > 5 < m >
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4 Portal view ¥ Parameter + The PROFINET device nsme “drive_g12__
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— In the subsequent dialog, select 'U/f control with linear characteristic' as the control type.

Keep the default selection for the function modules. ( — U/f control with linear characteristic

— Next)

Commissioning Wizard
Open-loop/closed-loop control type

Specification of the open-looplclosed-loop control type according to the load characteristic
and open-loopiclosed-loop control task

)

Open-loop/closed-lo... Function modules:
¥ Techn controller

[w]

D Basic positioner
[™ Extended messagesimonitoring
D Free function blocks

T Control type: - :
—————— [0] UIf control with linear characteristic [+ _{K

| << Back || Next == ‘ | Finish || Cancel |

— For selection of the setpoint and command source, select the macro 7 'Fieldbus with data set

changeover'. ( —[7] Fieldbus with data set changeover )

Commissioning Wizard

Defaults of the setpoints/command sources
Selection of a predefined interconnection of the inputsfoutputs and, if required, the fieldbus
telegram. Can be changed later user-specifically.

e

Current IO configuration:
| [7] Fieldbus with data set changeover

@ Defaults of the setpo...
Select the default of the /0 configuration:
Dri [7] Fieldbus with data set changeover -
1] Conveyor technology with 2 fixed frequencies

2] Convevyer technology with Basic Safety

3] Conveyor technology with 4 fixed frequencies

4] Conveyor technology with fieldbus

5] Conveyor technology with fieldbus and Basic Safe

7] Fieldbus with data set changeover

8] MOP with Basic Safety

9] standard I'0 with MOP

12] Standard /0 with analeg setpoint

13] Standard /0 with analog setpoint and safety
14] Process industry with fieldbus

15] Process industry
DO0: r523 CO/BO: Status word 1:Fault present
DO 1:  r52.7 COIBO: Status word 1:Alarm present
AD0:  r21 CO:Actual speed smoothed

AD 1 r27 CO: Absolute actual current smoothed

Selected telegram configuration:
|[1]Standardte|egram 1, PZD-212 |

| << Back | ‘ Next > Finish | | Cancel |
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— The selection of the macro '[7] Fieldbus with data set changeover' still has to be confirmed

with 'Accept’. (> Accept )

P A . [ [
Commissioning Wizard 77X

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.

Current O configuration:
‘ [7] Fieldbus with data set changeover |

Defaults of the setpo...
Select the default of the IO configuration:

14 g [7] Fieldbus wath data set changeover -

Note: If changed, all the existing drive-internal
interconnections to the IO terminals are deleted and
reconnected in accordance with the selected /0 configuration.

f Accept I

Selected interconnections of the 0 terminals:
DI 0: p1055[1] BI: Jog bit0 e
DI1: p1056[1] BI: Jog bit 1
Dl 2: p2103[1] BI: 1. Acknowledge faults
p2104[0] Bl: 2. Acknowledge faults
DI3:  pB10Bl: Command data set selection CDS bit 0
DO 0: r52.3 COIBO: Status word 1:Fault present
DO 1:  r52.7 COIBO: Status word 1:Alarm present
AD O r21 CO: Actual speed smoothed
AD1: 127 CO: Absolute actual current smoothed

&
®
®
®
®

Selected telegram configuration:
‘[1] Standard telegram 1, FZD-2(2 |

‘ << Back ‘ | Next »= | | Finish | | Cancel |

— The current interconnections of the 10 terminals for the Macro 7 are now displayed.

(— Next)

Commissioning Wizard 71X

Defaults of the setpoints/command sources
Selection of a predefined interconnection of the inputsloutputs and, if required, the fieldbus
telegram. Can be changed later user-specifically.

<]

Current IO configuration:
‘[?] Fieldbus with data set changeover |

@ pefaults of the setpo...
Select the default of the /O configuration:
& | No change [~]
_ Note: If changed, all the existing drive-internal
[ ] ! interconnections to the L0 terminals are deleted and
reconnected in accordance with the selected /O configuration.
& [ Accept |
~ Current interconnections of the O terminals:
® Dl0-  pl055[1] Bl Jog bit0 |:
DI1: p1056[1] BI: Jog bit 1
= DI 2: p2103[1] Bl: 1. Acknowledge faults
@ p2104[0] BI: 2. Acknowledge faults
DI 3: p810 Bl: Command data set selection COS bit 0
& Dl4: - 2
e DI - 1
Dl &2 =
DI11: -
Diiz: -
Dl16: -
DI17: -

DO 0:  r52.3 CO/BO: Status word 1:Fault present
DO 1: 527 COMBO:Status word 1:Alarm present
DO 2: 522 COBO:Status word 1:0peration enabled vy

Current telegram configuration:
‘[1] Standard telegrar 1, PZD-2i2 |

‘ << Back ‘ [ Nextz> | Finish | | Cancel |
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— For the drive settings, select the 'I[EC-Motor (50 Hz, Sl units)' and 'Load duty cycle with high
overload for vector drives'. ( — IEC-Motor (50 Hz, Sl units) — Load duty cycle with high
overload for vector drives — Next)

Commissioning Wizard s

Drive setting
Selection of motor standard and load cycle

(<]

Standard:
| [0] IEC-Motor (50 Hz, I units) [~

(<]

Drive unit line supply voltage:
230\

@ Drive setting

Power unit application:
[ [0] Load duty cycle with high overload for vector drives [+

(]

-~ p205: Power unit application

The duty cycles can be overloaded
provided that the drive converter is
operated with its base load current
before and after the overload. This is
% 4 based on a load duty cycle of 300s.

@ o

200-
Default value: [0] Load duty cycle with
150- high overload for vector drives

]

100- Opticns:

50- * [0] Load duty cycle with high overload
for vector drives

_ = [1] Load duty cycle with low overload : ; »
( forvectordrives i0 240 300 t(s)
Help for the parameter
<<Back | | Next > Finish | | Cancel

Note:

— Further information about the settings is available in the tool tip text, the online help or in the
list manual.
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— In the subsequent dialog, select 'Induction motor' as the motor type and enter the motor data

in accordance with the specifications of the rating plate of the motor

( — Enter motor data — Induction motor — Connection type: Delta — ... — Next)

Commissioning Wizard 71

Motor

Specification of motor type and motor data
Motor configuration

| Enter motor data [+
Select motor type

[ (17 Induction motor [+
Select the connection type for your motor and 87 Hz operation:

[Delta [~] [] Motor 87 Hz operation

Motor data
Farameter Farameter text Value Unit
p304[0] Rated motor voltage 230 Vims
p305[0] Rated motor current 0.73 Amms
p307[0] Rated motor power 012 kW
p308[0] Rated motor power factor 0.750
p310[0] Rated motor frequency 50.00 Hz
p311[0] Rated motor speed 1350.0 rpm
p335[0] Motor cooling type 0] Non-ventil...

[ Parallel motor connection Number:

<< Back ||I Next>= Finish \ \ Cancel

Note:

— Alternatively, SIEMENS motors can also be selected directly via the order numbers.

— The following screenshot shows an example for the parameters for the

and for the ramp-function generator.( — Next )

Commissioning Wizard

Important parameters
Specification of the most important dynamic response data

Set the values for the mostimportant parameters:

Current imit: Ams
Minimum speed: 0.000 | rppm
Maximum speed: rpm

Ramp-function generator

ramp-up time: 3.000|s

Ramp-function generator

mmpdomniine: | 3000)5
0FF3 ramp-domnme: |1z

@ Important parameters

current/speed limiting

<< Back | [ Mext»» Finish | ‘ Cancel
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— Select 'Standard drive' for the Technology application. Set the motor identification to
'Inhibited’, and select 'Complete calculation' for calculating the motor parameters based on
parameter values from before. ( — Standard drive — Motor identification: Inhibited —

Complete calculation — Next )

Commissioning Wizard 7%

Drive functions
Specification of the methed to measure the motor data
Technology application
| [0] standard drive [~]
A motor identification is recommended for the first commissioning.
Stationary measurement is recommended for VIf and vector control.
Stationary measurement and rotating measurement are recommended
for vector control (only rotating measurement is not sufficient).
Motor identification:
[ 0] Inhibited [-]

@ Drive functions X
Calculation of the motor parameters

@ : () No calculation
®) Complete calculation

@ Includes the calculation of the motor, open-loop control and

closed-lcop control parameters depending on the entered
motor data.
. <<Back | f Next=> Finish | | Cancel
— Do not select an encoder at this point. ( — Next)
Commissioning Wizard ks

Encoders

Encoder selection
[ Encoder1 [ Encoder 2

<< Back | [ Nextz> | Finish | | Cancel |
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— In the subsequent summary, all the settings are shown once more for checking. These are

applied by using the 'Finish' button. ( — Finish)

Commissioning Wizard 7%

Summary
Please check the entered data and complete the configuration

The following drive data has been entered:

Function modules:

Techn controller: Yes

Basic positioner: No

Extended messages/monitoring: Yes
Free function blocks: No

I>

Open-oopiclosedoop control type:
Open-oopiclosed-loop control operating mode: [0] Uf control with linear characteristic

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

Drive setting:
IEC/NEMA mot stds: [0] IEC-Motor (50 Hz, 51 units)
Drive unit line supplyvoltage: 230V
Fower unit application: [0] Load duty cycle with high overload for vector drives

X Motor:
Summary Motor type selection: [1] Induction motor
Motor connection type: Delta
Motor 87 Hzoperation: Mo
Number of motors connected in parallel: 1
Rated motor voltage: 230 Vrms
Rated motor current: 0.73 Arms
Rated motor power: 0.12 kW
Rated motor power factor: 0.750
Rated motor frequency: 50.00 Hz
Rated motor speed: 1350.0 rpm
Motor cooling type: [0] Non-ventilated

| <<Back {| Next=> | [ Finish ||  cancel |

— Save the project once more before downloading the parameters into the

'Drive_G120_conveyor’, = (—>El SBVEPIeISEt y Drive G120 _conveyor — i )

U4 Siemens - D:\00_TIA_Portal\062-101 Frequency Converter G120 PN $7-15000062-101 Frequeny Converter G120 PN 57-1500

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

U35 (¥ [ save project X X 9 3 ME 2R F coonine (F cootiine fo A % ]| PORTAL

Devices ‘ Wizards H Functional View H Parameter View ‘ Options =

" =
GO O =i
~ Commissioning Il v |Find and re... |*
Rl S ey e e P Drive connected to a SIMATIC motion control ... - ;i
B Add new device Commissioning Wizard ‘ E

g Devices & networks 4

» [l CPU1516F [CPU 1516F-3 PN/DP] e S

@

13 Parameter
Vi commissioning
[%] Online & diagnostics
¥ [Z Traces
» [# common data
» (5] Documentation settings
» [@ Languages & resources
» g Online access <[ ] ] <] il ] >

=
> @ Card ReaderlUS8 memory |4 Properties \l‘,\l Info HE Diagnostics ‘

General ean

~ Advanced options ~ g

A > Setpoint —

Media redundancy F

~ Real time settings i

10 cycle El} Drive Partner . - d

<[ m >

— Endi Name [Drive G120 convd 4 [cPu1s16F g Kl
> | Details view » Port [X1P1] < I »| |* [Languages ..

4 Portal view 3 Ovenview | Parameter
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— In the subsequent dialog, select 'PN/IE' as the PG/PC interface type, select the previously set

network adapters as the PG/PC interface and select 'PN/IE_1' as the connection of the CPU
to the subnet. Click 'Start search’. ( — Type of the PG/PC interface: PN/IE — PG/PC

interface: ...... — Connection to interface/subnet; PN/IE_1 — Start search )

Extended download to device

Configured access nodes of *Drive_G120_conveyor”

Device
Drive_G120_conveyo
CU2505-2 PN Vec, 0X1

Device type Slot

L]

Type of the PGIPC interface:
PGIPC interface:
Connection to interfacelsubnet:

1stgateway:

Compatible devices in target subnet:

Device

Flash LED

Online status information:

[T Display only error messages

Device type Type

E PNIE

X
Type Address Subnet
S7USB =
PNIIE 192.168.0.6 PNIIE_1
®_pune [+
R ntel (R Ethernet Connection 1217-LM [ ®©[=
®
\ -] @
[# Show all compatible devices
Address Target device
Access address
| L ‘ | Cancel ‘

— You should now see your 'SINAMICS drive' and be able to select it as the target device. Click
'‘Load". ( — SINAMICS drive — Load )

Extended download to device X
Configured access nodes of “Drive_G120_conveyor”
Device Device type Slot Type Address Subnet
Drive_G120_conveyo S7USE -
CU2505-2 PN Vec, 0 X1 PNIIE 192.168.0.6 PNIIE_1
—
Type of the PGIPC interface: B PrIE [+
PGIPC interface: ﬁ Intel (R} Ethernet Connecticn 1217-LM [ ©
Connection to interfacelsubnat: | PNIIE_1 [+] ©
Istgateway: | [~]®©
Compatible devices in target subnet: [ show all compatible devices
Device Device type Type Address Target device
Antrieb_G1.. G120 CU2505-2 PN Vector V4.7  PNIIE 152.168.0.6 ==
= == PNIIE Access address =
|| Flash LED
Startsearch
Online status information:
© Scan completed. 1 compatible devices of 2 accessible devices found. Iz‘
=¥ Retrieving device information... =l
Scan and information retrieval completed. Iz‘
[T Display enly etror messages
Load |[ cancel |
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— The configuration is compiled automatically and is displayed once more in an overview so

that you can check the steps to be carried out before loading. Now select '™ Save the

parameterization in the EEPROM' and click 'Load'. ( — ™ Save the parameterization in the

EEPROM — Load)

Load preview [%
e Check before loading
Status 1 Target Message Action
40 o - Drive_G120_conveyor Ready for loading.
[v] ¥ Parameter assign... Please note the following information:
EEPROM Save the parameterization in the EEPROM after the download Save the
parameterization in
] the EEPROM
(<] n [2]
|f Load 1 cancel |

Note:

in the case of a voltage drop

7.4
control panel

It is advisable to back up the parameters in the EEPROM as well, so that these are retained

Testing and commissioning of frequency converters with

— In order to test the current parameter assignment without PLC program, open the 'Control

panel' from the 'Commissioning’ menu of the 'Drive_G120_conveyor'. Finally, click

& Goonline: (_, prive_G120_conveyor —» Commissioning — Control panel) (—& Goenline

T4 Siemens - D:\00_TIA_Portal\062-101Frequency Converter G120 PN 57-15001062-101 Frequeny Converter G120 PN 57-1500

> | Details view
4 Portal view 3 Overview |13 Parameter

[¥it commissioni...

Project Edit View Insert Online Options Tools Window Help T (e A D
[ [l soveproiect & % %1 3 X e de B [0 D B B S Goonine F coofiine o I8 I8 3 o (1] PORTAL
062-101 Freq urpfimaerter G120 PNS7-1500 » Drive_G120_conveyor [G120 CU2505-2 PN Vector] » Commissioning
Devices =
- = 3
500 EES H
—&
~ Commissioning || oo [~|”
~ ] 062-101FrequencyConverter G120 PN 57-1500 Commissioni... = m
I Add new device !
i Devices & networks Motor opti. g
» ([ CPU1516F [CPU 1516F-3 PN/DP] 8acking Lpl 2
_ H
~ [ Drive_G120_conveyor [6120 CUZ505-2 PN Vec Master control: Drive enables: Operating mode: Switchon: 8
I Device configuration ciivated | [% Deaciivate ] [ Reser [ = m -
¥ Parameter
fi i
&] online & diagnostics Modify:
b [& Traces
. S |
» &l common data " = e
» [#] Documentation settings [#€10g baciva [P Jog forva | L
» [ig Languages & resources 1
» i Online access
p
» [ig Card Readerlss memory Drive status: Actual values:
« Readyforswitching on  Operation enabled Speed: [ |mm Mcurents [ |Ams
o Faut [~
Active fault: | | [ -1 [ |Hz
] [ =5 |vms
< w_] <] il ]
| '€ properties [ nfo [ 2] Diagnostics |

loat

d
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— The first step is to 'Activate master control' in the control panel. The communication between
the PC and the converter will then be monitored It is necessary that successful

communication takes place at least every 10000 ms. Otherwise the motor stops and the

enables are reset. ( —Master control: — 10000 ms —>)

TIA_Portal\062-101 Frequency Converter G120 PN $7-1500062-101 Frequeny Converter

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

135 [ I smveproject S0 Y 22 T X Ot 50 GE @ F coonline ¥ coofine  fp [N 1A 3¢ | 1] PORTAL
Devices - ’;
Activate master control X =
e N) 2
, E
- Commissioning. || cond The control priority of the control panel is activated, a
- % X v _ _ _ _
E 9 s do a2 CEMME T e §  This functionis oniy suitable for commissioning, diagnostics 0
I Add new device Control panel = and servicing purpeses and may only be used by authorized E
o Devices & networks Motor opti.. specialist personnel. 5
» [l CPU1516F [CPU 1516F-3 PN/DP] Backing upl 2
.7 &= Drive_G120_conveyor [6120 CU2505-2 PN\ M When the control panel is activated, the following applies: Operating mode: Switch on: =
I¥ Device configuration & The safety shutdowns of the higher-level control Speed specification [-] @ =
3 Parameter have no effect.
14 commissioning The “Stop with spacebar function is active, Pressing the spacebar triggers
) onl r N 2 quick stop that cannot, however, be guaranteed
LA IOnES dagnes s in every operating case. Therefore, there must be an
» (3 Traces EMERGENCY STOP circuit provided in the hardware. To do this, era |
» [3§ common data you must exercise the necessary measures. ==
- -
S IDocmemintion setiag Failure to do <o can resultin personal injury and damage to property. ) =
b [i§ Languages & resources
» [igj Online access The connection between the PC and the drive is monitored. If no sign of lif
» [ Card ReaderiUSB memory D| is received from the PC within the monitoring time, e
the control priority is returned for safety reasons =
a and a coasting down of the axes is triggered. pm M.curent: | 000/Ams

Monitoring time: 10000 | s

q
A — m— . moDthed = 00| Hz
Acknowledge faults | Output voltage smoothed =1 | 0.0| Vs

< w Sl w »][<] i ]

> | Details view
4 Portal view Overview |5 parameter [ ¥ commissioni...

— The drive enables first have to be set in order to start the motor . As a rule, this

'd properties

happens automatically. The drive can then be switched on I‘II (— Switch on [ 1] )

TIA_Portal\06 2-101 Frequency Converter G120 PN 57-15000062-101 Frequeny Converter G120 PN 57-1500

Poject Edit View Insert Online Options Tools Window Help Tl (e e
F (3 H saveproject 5 X X ®:d G ME TR F coonline oF Gooffine S A I % H 1] PORTAL
D s E{
-
GiQ O 2
L
~ Commissioning || o [~
~ | 062-101FrequencyConverter G120 PN 57-1500 Commissioniiy [l oo e
i Add newdevice Control penel =
F'?" Devices & networks Motor opti... I Control panel active: Stop with spacebar A:‘T
» [ cPU1516F [CPU 1516F-3 PN/DP] Backing upl.- E
Master control: Drive enables: Operating mode: Switch on: B
IY pevice configuration ®a | & Deactivate | 63 Reset Speed specification -
3 parameter
¥ Commissioning -
1% online & diagnostics Modify:
> [Z Traces
. — m (=
+ & Common data > m (T
» [E] Documentation settings ard | ard ] L
DI ey s P 3
» [igj Online access
P
» ' Card Readerluse memory Drive status: Actual values:
& Readyforswitchingon  Operation enabled Speed: [ 00|mm M.cument: [ 000|Ams
« Fault
Active fault: [~ | | Output frequency smoothed <] 0.0 |Hz
Acknowledge faults | Output voltage smoothed [+] [ 0.0 |Vrms
<] n 13 (3 < i ]
> | Details view
4 Portal view Oveniew [ Parameter | Vit commissioni...
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> Now the motor can be run at the selected speed ™ Fomed | o |4 Backwerd

(— Speed: 44 —> E)

Devices

oo (==

EE]

~ Commissioning

~ ] 062-101FrequencyConverter G120 PN 57-1500 G ==l keoutol peoal

& Add new device
i Devices & networks Motor opti..

» ﬁ CPU1516F [CPU 1516F-3 PN/DP] Backing upl...
Master control: Drive enzbles:

Control panel active: Stop with spacebar

Operating mode:

¥ parameter

1§ commissioning

Online & diagnostics
> [ Traces 44

» 5§ common data
» 5] Documentation settings 44 Jog backward PP sog forward
» [ Lenguages & resources
» [igi Online access
» [ Card Reader/USB memory.

Output frequency smoothed
Output voltage smoothed

R Activaed | B | [@set | & | Speed specification =]

Switch on:

@

0.0,

<] T 3 3 >][¢

> | Details view

¥ Commissioni...

Properties |} info @ %] Diagnostics

i

soneI

— The drive can be switched off by clicking After completion of the test, it is necessary to

[¥2 Deactivate the master control. (— = — E)

062-101FrequencyConverter G120 PN S7-1500 } Drive_G120_conveyor [G120 CU2505-2 PN Vector] * Commissioning
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Cﬂmmﬁs'_on_mg_ Control panel
Commissioni...
Motor opti... Control panel active: Stop with spacebar
Backing upl...
Master control: Drive enables: Operating mode: Switch on:
% Activated &) ivate | & set | [ Reset | [Speed specification I=] (1]
<]
0.0 028
@ »
- Output frequency smoothed 0.0
Output voltage smoothed 167
A
< w | < Il >
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— Confirm the prompt for deactivation with | Continue l'.(—>|' Cont

Project Edit View Insert Online Tools

Cf [ E save project 5

Options

Window Help

X O MG ER S coonline & coofline fi, W x 1]

Totally Integrated Automation
PORTAL

Devices

e N)

~ |1 062-101FrequencyConverter G120 PN 57-1500
B Add new device
B Devices & networks
» [[§ CPU1516F [CPU 1516F-3 PN/DP]

Driy ¥
[I¥ Device configuration
3 parameter
1§ commissioning
[%] Online & diagnostics
> [Z Traces
» 5 common data
+ [ Documentation settings
» [ Languages & resources
» i Online access
» [ Card Reader/USB memory

~ Commissioning
Commissioni..
Control panel
Motor opt...
Backing Upl...

Control panel

1B

(e..via the fieldbus or terminals).
W setpontand an ON commard are present the drive responds immediately |, |

This caninvolve a hazard for persons and machines. »

Do you want to deactivate the control priority?

- spacebar
vate control panel
[ " NP, i R Operating mode: Switch on:
E j The control priority of the control panel is deactivated. <peed speciication = @
All enables are deleted before the control pricrity is retumed.
f Setpoints and commands then come again from the parameterized sources

Soneian O

4 Continue. Cancel 0.0|pm M.eurent. | o.00]ams
~ Fault
Active fault:  [— | | Output frequency smoothed [~ [ 0.0|Hz
faults | | output voltage smoothed [+ [ 0.0|vims
<] W el | [ [ ]
> | Details view /4 Properties
4 Portal view Oueniew |25 arameter | Vi commissioni..

i e inels - . JE save project|, N ; —
- F|na”y, % Go offline and save the project agaln H 5ave project . (_>mr Go offline N H Save project )

SiseL

sepeiqn £

Poject Edit View Inset Online Options Tools Window Help Toamlly Integrated A tometion
Ui i H saveproject & ¥ i & X O S MIEH B RS coonline ¥ Gooffine. fo 8 I ¥ - 1] PORTAL
Gooffline
Devices
OO
> Commissioning || o
~ [ 062-101FrequencyConverter G120 PN 57-1500 Commission... L=
I Add new device i a3
F\g’h Devices & networks Motor opti..
» (@ €PU1516F [CPU1516F-3 PNIDP] b
i Master control: Drive enables: Operating mode: Switch or
Y pevice configuration [ Activated | PR te | Speed specification -
¥ Parameter
1§ commissioning -
%) Online & diagnostics Modify:
b [3 Traces
] Speed: [ [Zlpm
» [§§ common data & Clm
» 5 Documentation settings |
» @ Languages & resources
» i) Online access
f
+ [ Card ReaderlUSB memory Drive status: Actual values:
« Ready forswitching on « Operation enabled Speed: | 00|pm M.curent: | 000|Ams
« Fault
Active fault: [~ | | Output frequency smoothed [ [ 00]Hz
Acknowledge faults | Output voltage smoothed | [ 0.0|Vrms
<] [ 5y 3 T <[ I ]
> | Details view 'd properties [*dinfo @ |2 Diagnosties |
4 Portal view Ovenview |53 Parameter |¥it Commissioni...
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7.5 Creating a program for controlling the frequency converter

— Before you adapt the program so that it can control the frequency converter, two 'PLC data
types' have to be created that correspond to the structure of the send and receive Telegram

1. (— PLC data types— Add new data type )

4 Siemens - D:\00_TIA_Portal\062-101 Frequency Converter G120 PN S7-15001062-101 Frequeny Converter G120 PN 57-1500

Project Edit View Insert Online Options Tools Window Help

CF (Y saveprojecr 5 X B X 90 B EE [ & cooniine 4 Go offiine ,ﬂ,m ® e
Project tree

Devices
EQO

Totally Integrated Automation
PORTAL

- (1 062-101FrequencyConverter G120 PN 57-1500
B Add newdevice
o Devices & networks
~ [l CPU1516F [CPU 1516F-3 PNIDP]
I Device configuration
%/ online & diagnostics
» [ Program blocks
» [ Technology chjects
» [} Extemal source files
» L@ PLC tags
~ [ PLC data types
I Add new data type.
» [z watch and force tables
» [ online backups
» [ Traces

E#% program info
» L3, Device proxy data
[ PLC alarms
5] Textlists
» [ Local modules
» [ Distributed 10
» [32 Drive_G120_conveyor [G120 CU2505-2 PN Vec:
» [5# Common data
» [5]) Documentation settings
» [@ Languages & resources
» 1 Online access
» [ Card Reader/USE memory

> | Details view 4 Properties |4} Info |2l Diagnostics
P view

— Change the name of the PLC data type to 'FU_Receive_Telegraml1' and open it by double-

clicking it. (—> FU_Receive_Telegraml)

Project Edit View Insert Online Oplw'nns Tools indow HE|p Totally |H(Bgra(BdAu(Dmalion
G (Y swepet & X 3 2 X D (*: 5 G B G Y coonine ¥ cootive g BB X ] PORTAL
Project tree

Devices
EfR)

¥ _1062-101FrequencyConverter G120 PN 57-1500
I Add new device
o Devices & networks
~ [ CPU1516F [CPU 1516F-3 PN/DP]
[I¥ Device configuration
%/ Online & diagnostics
» [l Program blocks
» [3 Technology chjects
v [} Extemnal source files
» L@ PLC tags
~ [ PLC data types
I Add new data type
T FU_Receive_Telegram1
» [ Watch and force tables
» [ Online backups
» [Z Traces

B Program info
» [ii Device proxy data
[ PLC alarms
=) Textlists
» [ Local modules
» [@ Distributed 0
32 Drive_G120_conveyor [G120 CU2505-2 PNV
# Common data

=

»
»
» [5]] Documentation settings
+ [@ Languages & resources
e

< [

> | Details view € Properties |} Info @] % Diagnostics
< poratiow
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— Create the tags shown below the same as in a data block. (— FU_Receive_Telegraml )

062-101 Frequency Converter G120 PN §7-1500 » CPU 6 F-3 PN/DP] * PLC data types * FU_RECEIVE Telegram1
v hg Feaeoeas B~ =
FU_RECEIVE_Telegram1
MName Data type  Defaultwalue Accessiblef.. Visiblein .. Setpoint Comment
1 ﬁl@ Bool false =) ™) = Setpoint | actual speed deviation within the tolerance range (1)
2 | Control_requested Bool false =] =] [ The automation system is requested te accept the inverter contral(1)
3 < Max_speed_reached Bool false =) =) ) Speed is greater than or equal to the maximum speed (1)
4 |1 ‘Warn_torque_limit Bool false =] =] 0 Comparison value for current torque has been reached or exceeded (1)
5 < Holding_brake Bool false =) =) = Holding brake open(1)
6 |41 Motor_temperature Bool false =] =] O Alarm motor overtemperature(0)
7 < Direction Bool false E E [:] Motor rotates clockwise(1) | counterclockwise(0)
28 PM_overload Bool false =) ™) = Alarm inverter PM thermal overload (0)
9 |a1 Ready_to_Start Bool false =] =] 0 Power supply switched on; electronics initialized; pulses locked(1)
10 < Ready Bool false =) =) = Motor is switched on (ONIOFF1 = 1), no fault is active(1)
11 |1 Operation_EN Bool false =] =] 0 Operation enabled Motor follows setpoint(1)
12 <o Fault Bool false =) =) = Fault active(1)
13 |1 No_OFF2 Bool false =] =] O Coast down to standstill is not active(1)
14 < MNo_OFF3 Bool false E E [:] Quick stop is not active(1)
15 < Lockout Bool false =) =) = Closing lockout active(1)
16 |1 Alarm Bool false =] =] 0 Alarm active(1)
17 < XST_A Int 0 =) =) 0 Actual speed value process data (PZD) word2
‘ < | i |

— Create an additional PLC data type called 'FU_Send_Telegraml1' and the tags shown below.

(— FU_Send_Telegraml)

mens - D:\00_TIA_Porta 01 Frequency Convd

Project Edit View Insert Online Options Tools
i (h b saveproject & M E= T2 X )2 (M2
De' s

FHQO

¥ _1] 062-107FrequencyConverter G120 PN 57-1:
ﬁAdd new device
ﬁg‘h Devices & networks
~ [ CPU1516F [CPU 1516F-3 PN/DP]
IY pevice configuration
ﬂ Online & diagnostics
» 2 Program blocks
» [ Technology objects
3 External source files
» I:d PLC tags
~ [ PLC data types
B Add newdata type
] FU_RECEVE_Telegram
18] FU_SEND_Telegram1

062-101 Frequency Converter G120 PN $7-1500 » CPU y -3 PN/DP] *» PLC data types *» FU_SEND_Telegram1
FsF b e B~ =
FU_SEND_Telegram1

Name Datatype Defaultvalue  Accessible .. Visiblein ... Setpoint Comment

1 <3 reserved_8 Bool false =] =) B not inuse

2 | reserved_9 Bool false =] =) B not inuse

3 < Control_via_PLC Bool TRUE =] =) B Control via fieldbus, inverter accepts the process data from fieldbus(1)

4 < Rev_direction Bool false =] =) B Invert setpoint in the inverter(1)

5 < reserved_12 Bool false =] =) B not inuse

6 |<d MOP_up Bool false =] =) B Increase the setpeint saved in the metorized potentiometer(1)

7 < MoP_down Bool false =] =) B Reduce the setpeint saved in the metorized potentiometer(1)

8 <o reserved_15 Bool false =] =) B not inuse

9 < ON_OFF1 Bool false =] =) B ON(1) | OFF(0) with the ramp-function generator

10 < ON_OFF2 Bool TRUE =] =) B Switch OFF (0); Swaitch off the motor immediately, the motor coasts down to standstill

114 ON_OFF3 Bool TRUE =] =] a Switch OFF (0); Quick stop, the motor brakes with the OFF3 ramp-down time

12 < EN_operation Bool TRUE =] =) B Enable operation; Switch-on motor (pulses can be enabled) (1)

13 < EN_ramp Bool TRUE =] =) B Enable ramp-function (1) ! Reset ramp-function generator output to 0 (0)

14 < Continue_freeze_ramp  Bool TRUE =] =) B Enable ramp-function (1) ! Freeze ramp-function generator (0)

15 <@ Enable_setpoint Bool TRUE =] =) B Enable setpoint(1) / Inhibit setpoint(0)

16 <@ Acknowledge Bool =] =] B |Ackno\'\dedge faults (1)

17 < NSOLL_A Int =] =] B Setpoint! speed process data (PZD) word2

[ <] [ [2]
Note:

— For some enable bits, the start value is already set to TRUE so that these do not have to be
set additionally in the program.
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— Create the global data block 'FREQUENCY_CONVERTER' for the request and response
telegram. ( — Add new block — DB — Global DB —- FREQUENCY_CONVERTER — OK)

Project Edit View Insert Online Options Teols Window Help
(5 [% [ seve project " eI N N B PSS NN N, ERVINSuSy PORTAL

Add new block X
- Name:
Devices | FREQUENCY_CONVERTER| J

=
" =
EQQ 2
B
Type: i Global DE [+ E
¥ _]062-101 Frequency Converter G120 PN 57-1 %

I Add newdevice B 2 -] U'_J
s Devices & networks Organization Number: g
~ ([l CPU1516F [CPU 1516F-3 PNIDP] dzd O Manual =
Il Device configuration . 2

% Online & diagnostics @ Automatic

= ';:. Program blocks

% Description:

Dsta blocks (DBs) save program data.

Function block

4% MOTOR_SPEEDCONTROL [FC10]
4 MOTOR_SPEEDMONITORING [FC11

B MOTOR_AUTO [FB1] ’_
§ MAGAZINE_PLASTIC [DB3] FC
§ MOTOR_AUTO_DE [DB1] )

# SPEED_MOTOR [DB2] [ALLECED

» [5 Technology objects
3 External source files

» (@ PLC tags '
~ [ PLC data types DB
I Add new data type Data block

1 FU_RECEIVE_Telegram1

. | More...
1#] FU_SEND_Telegram1

» [ Watch and force tables > |Addiﬁu"a| information

v [

DL ITTRRELE +| ) Add newand open
<] i I[2]
> | Details view /€ properties  |%info @ ]2 Diagnostics

Portal vie 1 Overview a D a

— Create the tag 'Send_G120 01' and select 'FU_SEND_Telegraml' as the data type.
(— Send_G120_01 —» "FU_SEND_Telegram1™")

Ui Siemens - D:\00_TIA_Portal\062-101 Frequency Converter G120 PN 57-1500062-101 Frequency Converter G120 PN $7-1500

Project Edit View Insert Online Options Tools Window Help

Of (M saveproject 8 ¥ )

Devices
QO

Totally Integrated Automation

X 92 5 MG E R 5 coonline ¥ cooiine S [RIM x - ] PORTAL
...PN'S7-1500 * CPU1516F [CPU 1516F-3 PN/DP] * Program blocks * FREQUENCY CONVERTER[DB4] — i WX

s 5 ==

FFE RE Feeoed=l %
FREQUENCY_CONVERTER

~ Name Data type Start value Retain Accessible f. Visiblein . | Setpoint
1 4@ ~ Static

2 @@= » send_G120_01
3

= <Add new:

¥ _]062-101 Frequency Converter G120 PN 57-1
ﬁAdd new device
ﬁﬂ-u Devices & networks
~ L[ CPU1516F [CPU 1516F-3 PN/DP]
IIY Device configuration
% Online & diagnostics
= ';:. Program blocks
ﬁAdd new block
4 Main [OB1]
4 MOTOR_SPEEDCONTROL [FC10]
& MOTOR_SPEEDMONITORING [FC11
4 MOTOR_AUTO [FB1]
'@ FREQUENCY_CONVERTER [DB4]
@ MAGAZINE_PLASTIC [DB3]
@ MOTOR_AUTO_DE [DEB1]
@ SPEED_MOTOR [DB2]
v (@ Technology objects
» External source files
» L@ PLC tags
~ [ PLC data types
I Add new data type
FU_RECEIVE_Telegram1
FU_SEND_Telegram1
» I;,L Watch and force tables

» [& anli

ey
<[ [ 2] [e] Jl ] v

> | Details view
4 Portal view =3 overview | @ Frequency...

usint

WChar

Wstring

Word
“FU_RECEIVE_Telegram1”
"FU_SEND_Telegram1”

8 ™ )
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— Create an additional tag 'Receive_G120 01' and select 'FU_RECEIVE_Telegraml' as the

data type.

Provide comments for the two tags.

RECEIVE_Telegraml')

( — Receive_G120 01 —» 'FU_

Project

ns - D:M00_TIA_Portal\062-101 Frequency Converter G120 PN S

Edit View Insert Online Options

Of (Bl saveprojet & X 2 T2 X

1500062-101 Frequency Converter G120 PN $7-1500

Tools Window Help

s A MEER F coonine F coomne g WA X = (1]

Devices

062-101 Frequency Converter G120 PN 57-1500 » CPU1516F [CPU 1516F-3 PN/DP] » Program blocks » FREQUENCY CONVERTER [DB4] -

Totally Integrated Automation
PORTAL

=X

EHOQ

~ ] 062-101 Frequency Converter G120 F
B Add new device
i Devices & networks
~ [[§ CPU1516F [CPU 1516F3 PN/DP]
Y Device configuration
12 online & diagnostics
~ gl Program blocks
B Add new block
& Main [0B1]
4 MOTOR_SPEEDCONTROL [F.
4 MOTOR_SPEEDMONITORIN..
48 MOTOR_AUTO [FB1]
QUI
@ MAGAZINE_PLASTIC [DB3]
@ MOTOR_AUTO_DE [DB1]
@ SPEED_MOTOR [DB2]
» [ Technology objects
» [ Extemal source files
» [ PLC tags
~ g PLC data types
[ Add new data type
] FU_RECEIVE_Telegram1
U_SEND_Telegram?
» [ Watch and force tables
- it bhack:
[

CONVERTE

<]

FREQUENCY_CONVERTER

Name Data type swartvalue Rewsin | Accessiblef.. Visiblein.. Setpoint | Comment
1 @ - statc
2 | = » Send G120_01  "FU_SEND_Telegraml® (] =] =] Ssend telegram frequency converter G120 conveyor 1
3 4@ = ) Receive_G120_01 "FU_RECEIVE Telegrami (m] (=] (=] Receive telegram frequency converter G120 conveyor 1
4 = <Addnews

n B

> | Details view

Overview

4 Portal view

YOm0

@ FREQUENCY...

| properties | info @] %l piagnostics |

— The data block can be created quickly and efficiently by using the PLC data types
'FU_SEND_Telegraml' and 'FU_RECEIVE_Telegraml', see representation.

062-101 Frequency Converter G120

PN S’

-3 PN/DP] * Program blocks » FREQUENCY CONVERTER [DB4]

FF L Reod=
FREQUENCY_CONVERTER
Name Data type
1 |4 ~ static
2 4= ~ Send_G120_01 “FU_SEN
3 = reserved_8 Bool
4 a1 = reserved_9 Bool
5 = Control_via_PLC Bool
6 |1 = Rev_direction Bool
7 = reserved_12 Bool
8 a1 = MOP_up Bool
9 = MoP_down Bool
10 <3 = reserved_15 Bool
11 <1 L} ON_OFF1 Bool
12 <@ L} ON_OFF2 Bool
13 < L} ON_OFF3 Bool
14 -1 = EN_operation Bool
15 < = EN_ramp Bool
16 <1 = Continue_freez... Bool
17 < = Enable_setpoint Bool
18 = Acknowledge Bool
19 < L} NSOLL_A Int
20 <@ = ~ Receive_G120_01 “FU_REC|
21 = Speed_OK Bool
22 a1 = Control_reques... Bool
23 @ = Max_speed_rea. Bool
24 a1 = Warn_torque_li... Bool
25 @ = Holding_brake  Bool
26 - = Motor_tempera.. Bool
27|@ = Direction Bool
28 - = PM_overload Bool
29 @ = Ready_to_Start Bool
0@ = Ready Bool
31 = Operation_EN  Bool
2@ = Fault Bool
33 <@ L} No_OFF2 Bool
34 @ L} No_OFF3 Bool
35(@1 = Lockout Bool
6@ = Alarm Bool
37 @ L} XST_A Int

1> Jr:

Startvalue Retain  Accessiblef.. |Visiblein .. Setpeint

D_Telegram1” D @ @

EIVE_Telegram1 D
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false
false

N

Comment

[2]

Send telegram frequency converter G120 conveyor 1

notin use

notin use

Control via fieldbus, inverter accepts the process data from fieldbus(1)
Invert setpoint in the inverter(1)

notin use

Increase the setpoint saved in the motorized potentiometer(1)

Reduce the setpoint saved in the motorized potentiometer(1)

notin use

ON(1) | OFF(0) with the ramp-function generator

Switch OFF (D); Switch off the motor immediately, the motor coasts down to stan.,
Switch OFF (0); Quick stop, the motor brakes with the OFF3 ramp-down time
Enable operation; Switch-on motor (pulses can be enabled) (1)

Enable ramp-function (1) | Reset ramp-function generator output to 0 (0)
Enable ramp-function (1) | Freeze ramp-function generator (0)

Enable setpoint(1) / Inhibit setpoint{0)

Acknowledge faults (1)

Setpointl speed process data (PZD) word2 —
Receive telegram frequency converter G120 conveyor 1

Setpoint ! actual speed deviation within the tolerance range (1)

The automation system is requested to accept the inverter control(1)

Speed is greater than or equal to the maximum speed (1)

Comparison value for current torque has been reached or exceeded (1)

Holding brake open(1)

Alarm motor overtemperature(0)

Motor rotates clockwise(1) ! counterclockwise(0)

Alarm inverter PM thermal overload (0)

Power supply switched on; electronics initialized; pulses locked(1)

Motor is switched on (ON/OFF1 = 1), no fault is active(1)

Operation enabled Motor follows setpoint(1)

Fault active(1)

Coast down to standstill is not active(1)

Quick stop is not active(1)

Closing lockout active(1)

Alarm active(1)

Actual speed value process data (PZD) word2 =
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— The global PLC tags are created in a new tag table for the communication with the frequency

converter. ( — Add new tag table )

A Siemens - D:W00_TIA_Portal\062-101 Frequency Converter G120 PN $7-1500M062-101 Frequency Converter G120 PN $7-1500

Poject Edit View Insert Online Options Tools Window Help Totally Integrated Automation
DN et @ X 0 H X 9 E (4t 3 0GB R ooine oF cocine fip 8B 21 L] il

Project tree

Devices

HOQ

~ 1 062-101 Frequency Converter G120 |
B Add new device
s Devices & networks
~ [ CPU1516F [CPU 1516F-3 PN/DP]
IIY Device configuration
%] Online & diagnostics
» I8! Program blocks
» [ Technology objects
» @i External source files
~ [ PLC tags
%5 Showall tags
I’ Add new tag table
¥ Default tag table [61]
5 Tag table_sorting station [3
~ [ PLC data types
B Add newdata type
] FU_RECEIVE_Telegram1
] FU_SEND_Telegram1
+ [52 Watch and force tables
» [ig Online backups
b [ Traces
E8f Program info
< i ]

> | Details view d Properties |’ Info (@] % Diagnostics

4 Portal view 2-101 Frequer

— Change the name of the tag table to 'Tag_table_G120‘ and specify, as shown, two structure
tags 'PZD_IN_G120 01' and 'PZD_OUT_G120 01' using the PLC data types
'FU_RECEIVE_Telegraml' and 'FU_SEND_Telegraml. ( — PZD_IN_G120 01 —
'FU_RECEIVE_Telegraml' — PZD_OUT_G120_01— 'FU_SEND_Telegraml')

T4 Siemens - D:\00_TIA_Portal\062-101 Frequency Converter G120 PN 57-15001062-101 Frequency Converter G120 PN 57-1500

Project  Edit  View Insert Online Options Tools Window Help Totally Integrated Automation
G YRl seveproject @ M 2 X Dt@: 2 MG B R F coonine F cootiine fp M ¢ 1] PORTAL
062-101 Frequency Converter G120 PN §7-1500 » CPU1516F [CPU 1516F-3 PN/DP] » PLC tags » Tag table_G120 [2]

Devices <@ Tags | Userconstants ||
HQQ #F&F DT =
Tag table_G120
IS Name Data type Address Retain | Visibl. |Acces.. Comment
1 4@ PZD_IN_G120_01 "FU_RECEIVE_Telegram1”  %I1256.0 =]

2 |@m» PZD_OUT_G120_01 = ] =]
3 <Add news:

syse ] il

¥ _1062-101 Frequency Converter G120 F
B Add new device
g Devices & networks
~ [[§ CPU1516F [CPU 1516F-3 PN/DP]
Y Device configuration
%] online & diagnostics
» gl Program blocks
» [3 Technology objects
» g} Extemal source files
~ [drctags
%5 Showall tags
I Add newtag table
g Default tag table [61]

saueaq H

g Tag table_sorting station [3¢
~ [&) PLC data types
I Add newdata type
{| FU_RECEIVE _Telegram
H| FU_SEND_Telegram1
» 5 Watch and force tables
» [ig online backups

» (2 Traces
< [T

> | Details view | properties |*4 info @[ 2] Diagnostics

4 Portal view %5 Tag table G...
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— The tags have been created in accordance with their structures by the use of the PLC data
types 'FU_SEND_Telegram1' and 'FU_RECEIVE_Telegraml'. Open the 'Main' block [OB1].
(— Main [OB1])

- D:\00_TIA_Portal\062-101 Frequency Converter G120 PN $7-1500:062-101 Frequency Converter G120 PN 57-1500

Project Edit View Inset Online Options Tools Window Help Totally Integrated Automation
GF i seveproject & X %2 H X D2 G M E R S coonline (F cooffine S [ I 2 ] PORTAL
062-101 Frequency Converter G120 PN $7-1500 » CPU1516F [CPU 1516F-3 PN/DP] * PLC tags
Devices @ Tags |® Userconstants |[5-
50 O °7 it EN
Tag table_G120 9
~ [ 062-101 Frequency Converter G120 | Name Data type Address Retain  Visibl. Acces.. Comment
B Add new device <@ ~ FZD_IN_G120_01 “FU_RECEIVE_Telegram1®  %I1256.0 ™ =] U’__l
#n Devices & networks a Speed_OK Bool %1256.0 Setpoint f actual speed deviation within the tolerance ra g
~ (@ CPU1516F [CPU 1516F-3 PN/DP] a Control_requested Bool %I256.1 The automation system is requested to accept the inve E
IY Device configuration -a Max_speed_reached Bool %I256.2 Speed is greater than or equal to the maximum speed ( H
%/ Online & diagnestics -a Wam_torque_limit Bool %I256.3 Comparison value for current torque has been reached
= I3 Program blocks @ Holding_brake Bool %I256.4 Holding brake open(1)
B Add new block a Motor_temperature Bool %I256.5 Alarm motor overtemperature(0)
& Main [0B1] i a Direction Bool %1256.6 Motor rotates clockwise(1) { counterclockwise(0)
4 MOTOR_SPEEDCONTROL [F @ PM_overioad Bool %I256.7 Alarm inverter PM thermal overioad (0)
4 MOTOR_SPEEDMONITORIN. a Ready_to_Start Bool %I257.0 Power supply switched on; electrenics initialized; pulses
48 MOTOR_AUTO [FB1] a Ready Bool %I257.1 Motor is switched on (ONJOFF1 = 1), no faultis active(1
@ FREQUENCY_CONVERTERIC a Operation_EN Bool %I257.2 Operation enabled Motor fallows setpoint(1)
@ MAGAZINE_PLASTIC [DB3] a Fault Bool %I1257.3 Fault active(1)
@ MOTOR_AUTO_DE [DB1] a No_OFF2 Bool %I257.4 Coast down to standstillis not active(1)
@ SPEED_MOTOR [DB2] a No_OFF3 Bool %I257.5 Quick stop is not active(1)
+ [ Technology objects a Lockout Bool %I257.6 Closing lockout active(1)
+ L} External source files a Alarm Bool %2577 Alarm active(1)
~ [ PLC tags a HST_A Int %IW258 Actual speed value process data (PZD) word2
25 Showall tags ‘@ ~ PZD_OUT_G120_01 £Q2560  [¥]
I Add newtag table a reserved_8 Bool %Q256.0 notin use
2 Defaulttag table [61] a reserved 9 Bool %Q256.1 notinuse
i:: Tag table_G120 [2] a Control_via_PLC Eool %Q256.2 Control via fieldbus, inverter accepts the process data f
: i i o . vl i a
< [ <] I o]
> | Details view |g Properties "*i-‘.lnfn yl\ 5 Diagnostics |

4 Portal view

— Insert two new networks at the beginning of the Main [OB1]. Drag-&-drop the 'Move'

command from the "Instructions' under the 'Move operations' item into these networks.

(— KW _, K3 _, |nstructions — Move operations — Move —> Move )

TIA_Portal\062-101 Frequency Conve

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

CF Y saveproject & ¥ 22 2 X D2 G M E R S coonline F coofiine f 8B 2 1] PORTAL
e P P 6 P 6 P DP Progra blo %] (0]:] |
Devices Options 28]
HOQ i L & 2% B = by Wl =) F
> \Favurites 2
~ |1 062-101 Frequency Converter G120 PN 57-1 | Basic instructions g
I Add new device e Dese |

& Devices & networks
M '\-El CPU1516F [CPU 1516F-3 PNIDP]
[IY Device configuration
] Online & diagnostics
= I Program blocks
K’ Add new block
& Main [0B1]

[] General

[ Bit logic operations
[&] Timer operations

»

»

»
~ £33 Network 1: Receive process data from frequency converter G120 conveyor (telegram) B T
»
»

Bunsa) E"

Comment

[] Comparator operations
[%] Math functions

MOVE [ Move operations =
4 MOTOR_SPEEDCONTROL [FC10] )
—EN —% OUT1 —<777> | SMovE  Move g
4 MOTOR_SPEEDMONITORING [FC11] ‘L Deseri |#
& MOTOR_AUTO [FB1] N — seriali |—
@ FREQUENCY_CONVERTER [DB4] | Move L1
=
@ MAGAZINE_PLASTIC [DB3] MOVE_BLK_VARIANT Move &
@ MOTOR_AUTO_DE [DB1] MOVE_BLK Move |2
@ SPEED_MOTOR [DB2] ~ €3 Network 2: send process data to frequency converter G120 conveyorl (telegram1) ILL BLK Fillbla |8
. |
4 ;* Technology objects Commen FILL_BLK Fillbla | |
» @} External source files SWAP Swap
1@ PLC tags MOVE » [ ] Amay DB
%5 Showall tags N e .=
' Add new tag table Eh ﬁ‘Lo"m n
= 777> —{IN —_ = "
23 Default tag table [61] Extended instructions

5 Tag table_G120 [2]
5y Tag table_sorting station [30]
> [ pIC data tupe: <4

<] ] ] 100% +

|5dinfo @ |2 piagnostics

Communicati

<
>
~|? | Technology
>
>

Optional packages

Overview |5 Teg bl G.. | main

— Select the 'Tag_table_G120' in the project navigation. Now you can drag-&-drop the two tags
'PZD_IN_G120 01' and 'PZD_OUT_G120 01' directly from the details view onto the
connections of the Move instructions. ( — Tag_table_G120 — PZD_IN_G120_01 —
PZD_OUT_G120_01)
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ns - D:\00_TIA_Portal\062-101 Frequency Converter G120 PN $7-15000062-101 Frequency Converter G120 PN $7-1500

Project Edit View Insert Online Options Tools Window Help To‘a"ymtegrated Automation
Cf [y soveprajerr 5 X = 5 X ¥ G M E B R F coonline F coofiine H, A M ¢ S 1]
A m
Devices Options [EE]
L) Tk G e 6 ] [ — =
ock interfa > | Favorites 8
E?'b Devices & networks e i @ o4 o 1 ~ | Basic instructions 3
~ [ CPU1516F [CPU 1516F3 PNIDP] Name Descript...
¥ Device configuration ¥ Block title: “Main Program Sweep (Cycle)” » [] General =
py Online & diagnostics Comment » Ll Bit logic operations %
~ gk Program blocks » [@] Timer operations 3
I Add new block ¥ £33 Network 1: Receive process dats from frequency converter G120 conveyorl (telegram1) » [ Counter operations E
& Main [0B1] G ent » [<] Comparator operatio... =
& MOTOR_SPEEDCONTROL [FC10] » [£] Math functions
& MOTOR_SPEEDMONITORING [FC11] MOVE ~ [ Move operations =
48 MOTOR_AUTO [FB1] | 1 Moveva.] |2
@ FREQUENCY_CONVERTER [DBA4] - Deseriall. g
@ MAGAZINE_PLASTIC [DB3] P#256.0 Serialize ]
@ MOTOR_AUTO_DE [DE1] "PZD_IN_ ouT1 —<777> Move bl |
N @ SPEED_MOTOR [DB2] G120_01"— |y — MOVE_BLK_VARI... Move bl... g
» L Technology objects MOVE_BLK Movebl.. |5
+ G External source files ILL_BLK Fill block | |3
~ L& PCtags ¥ €3 Network 2: Send process data to frequency converter G120 conveyor (telegram1} UFILL_BLK Fill bloC..

%5 showall tags
s & swap Swa
B¢ Add newtag table AN P

=

% Defaulttag table [61] =

T Tag table_G120 [2] MOVE 2 L
i » [] Legacy

55 Tag table_sorting station [30] ~ P#Q256.0

» B4 Conversion operation:
v | Details view » 5 Program control ope...
~—EN —LOUTI < [
Name Dew ype Details Comme... 777> — N _ > | Extended instructions
lan » PZD_IN_G120_01 *FU_RECEIVE_T. %I256.0 ~|? | Technology
| » PZD_OUT_G120_01  "FU_SEND_.[=]| %Q256.0 -| < ] ] 100% -] - > | Communicati
< in > | properties  |*i) info @[ piagnostics | > | Optional packages
Portal vie =3 overview |5 tsg ble 6 | main

— Select the "FREQUENCY_CONVERTER [DB4]' data block in the project tree. You can again
drag-&-drop the two structure tags 'Send_G120_01' and 'Receive_G120_01' directly from the

details view onto the connections of the Move instructions.
(— Send_IN_G120_01 — Receive_OUT_G120 01)
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— Open the structure of the tag 'Receive_G120_01" in the details view and from there drag-&-
drop the tag 'Receive_G120 01.XIST_A' to the connection 'Actual_speed_Al' of the block
'MOTOR_SPEED_MONITORING'. ( —» Receive_G120_01.XIST_A)
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— Drag the tag 'Send_G120_01.NSOLL_A' to the connection 'Setpoint_speed‘ of the block
'MOTOR_SPEEDCONTROL'. (— Send_G120_01.NSOLL_A)
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— As the activation command, drag the tag 'Send_G120_01.ON_OFF1' to the connection
'‘Conveyor_motor_automatic_mode' of the block 'MOTOR_AUTO'.
(— Send_G120 _01. ON_OFF1)
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7.6 Loading the program in SIMATIC S7 CPU 1516F-3 PN/DP

— Save the project once more before downloading the modified and created 'Program blocks' to

the CPU 1516F ' ( ol savepreieet_ program blocks — £ )
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7.7 Diagnostics of SIMATIC S7 CPU 1516F-3 PN/DP

— The block Main [OB1] can be monitored to diagnose the control of the converter from the

och

program. Monitoring is activated and deactivated by clicking the 3 icon.

(= Main[0B1] - )
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— The complete send and receive data of the communication with the converter ( control
words/status words/setpoint/actual value) are visible in the 'FREQUENCY_CONVERTER

[DB4]' data block. Monitoring can be activated and deactivated at this point as well by clicking

oo och

the '~ icon. (- FREQUENCY_CONVERTER [DB4] - = )

T4 Siemens - D:\00_TIA_Portal\062-101 Frequency Converter G120 PN 57-1500062-101 Frequency Converter G120 PN 57-1500

Project Edit View Insert Online Options Tools Window Help Totally Integrated Automation
Cf i saveprojer g Y =l 2 X 9 B MIG B R F coonline ¥ coofiine g [N ¥ - 1) PORTAL
Devices Options &)
YY) B2 b feeee = BT =] =R
FREQUENCY CONVERTER v ‘ Find and replace 9
~ ] 062-101 Frequency Converter G120 PN S Name Dotatype P Monitorall Monitor value Retain Ac
K Add new device 1 @ v sttic | Find: “,:l
#h Devices & networks 2 |al= v send_G120_01 1"FU_SEND_Teleg]: (] [ = |g
~ L& CPU1516F [CPU 1516F-3 PN/DP] 3 |la = reserved_8 Bool e FALSE [ Whole words only %
¥ Device configuration 4 @ = reserved_9 Bool e FALSE »
& Online & diagnostics 5 @ = Control_via_PLC Bool TRUE TRUE O matchcase
~ [ Program blocks @ =|6 @ = Rev_direction Bool FALSE 5 Find in
B Add new block 7 @ = resenved_12 Bool false FALSE 1
& Main [0B1] @ |sl@ = wmoPw Bool falze FALSE
4 MOTOR SPEEDCONTROL[FC10] @| |2 @ = MoP_down Bool false FALSE
4 MOTOR SPEEDMONTORING [FC @ | | 10/@ = reserved_15 Bool false FALSE
<& MOTOR_AUTO [FB1] @ |iil@ = onoFF Bool FALSE
W FREQUENCY CONVERTER[DE4] @ |12/@ =  ON_OFF2 Bool TRUE [
| @ |z@ = onoFF3 Bool TRUE [
@ MOTOR_AUTO_DE [DB1] @ |i4@ =  EN_opemtion Bool TRUE [
@ SPEED_MOTOR [DE2] @ |s5a@ = ENamp Bool TRUE [
» [3 Technology objects 16/@ =  Continue_freeze_r.. Bool TRUE [
» @ External source files 7la = Enable_setpoint  Bool TRUE [ Ouwp
» L@ PLC tags @ |il@ =  Acknowledge Bool FALSE [
» [ PLC data types @ |sa - NSOLL_A Int ) 7741 |
v (G2 Watch and force tables 2040 = ¥ Receive_G120_01 |"FU_RECEIVE_Telegi ] [ Replace with:
» [ig online backups 21 @ = Speed_OK Bool f TRUE [ [ [
» [ Traces 2240 = Control_requested Bool TRUE [
B8 Program info 23la = Max_speed_reache Bool FALSE |
» [§} Device proxy data 24@ =  wam_torque_limit Bool TRUE |
4 PLC alarms 25/@ = Holding_brake Bool FALSE [
5 Textlists 2640 =  Motor_temperature Bool fa TRUE Iﬂz‘
P »
Al 7 | (<] ]
> | Details view ‘Q.Pmpenies H‘i-‘.lnfn H &/ Diagnostics ‘ > | Languages & resources
4 Portal view £23 Overview | win | @ Frequency..

— The online network view lends itself to diagnostics of the PROFINET connection between the
CPU 1516F controller and the frequency converter. ( — Devices & networks — Network view

N & o online )
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7.8 Diagnostics with SINAMICS Startdrive for frequency converter
G120

— The "Control/status words' can also be monitored in the frequency converter. This is available

under 'Online & Diagnostics' ( — Drive_G120_conveyor — Online & diagnostics —

Diagnostics — Control/status word — & Go online|y

1 Frequency Converter G120 PN 00062-101 Frequency Converter G120 PN S.
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4 Portal view

— Under 'Drive enable signals' you also see the missing enables in order to be able to start the

motor. ( — Drive enable signals )
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— Under 'Active messages' you see pending faults and warnings. You can click the ' ~ "icon to

1) 2} Diagnostics

acknowledge these. ( — Active messages — ~ )
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Alarm buffer Alarm code | Message
B
<[ [ RE < [ ]

> | Details view |4 properties |4 Info |1 Diagnostics
{ Portal view Overview | &) online & dia...

— The values can also be monitored online in the 'Functional View' of 'Parameter'.

( — Parameter — Functional View )
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iemens - D:\00_TIA_Portal\062-101 Frequency Converter G120 PN 57-1500062-101 Frequency Converter G120 PN 57-1500

4 Portal view

7.9 Archiving the project

— Finally, the complete project will be archived. In the menu item — 'Project’, select

Poject Edt View nsent Online Optons Tools Window Help Totally Intagrated Automation
Cf 3 H savepojet § Y 15 2 X D2 B MG E R S coonline (¥ cooffine £ A8 X 1] PORTAL
Devices Wizards | Functional View | Parameter View ||
. =
O Q D03z [0 (Activd=]  CDS: [0 (Activd~] 34 siar safery commissioning g
=&
~ Basic settings fad
~ []062-101 Frequency Converter G120 Pt » Data sets Speed setpoint
B Add new device Units =
b Devices & networks Reference varia.. g
» [ CPU1516F [CPU 1516F-3 PNIDP] o | (0] Technology controller as main speed setpoint -] )
T | nfiguration :
‘&2 Drive_G120_conveyor [G120 Cui b Frarsess
e = Setpoint channel T EE T
Vit Commissioning Motorized pote... [r205001] co: PrOFiBUS Pz rec[ ]
» Fixed setpoints
[%) Online & diagnostics e pol
= S peed setpoind
» [ Traces Vel setonintscal L
» 54 Common data Speed limiting walw::e point scaling o
» [5] Documentation settings Ramp-function ... Lo M
» [@ Languages & resources ¥ Operating mode
» lig} Online access b B2 e e e PID controller active
+ (i@ Card ReadenlUSB memory » Application functions
» Communication
¥ Interconnections
Additional setpointscaling
[roex [
Jog 1 speed setpoint: pm
Jog 2 speed setpoint: pm
No change:
Ready for switching on
-
<] i g B [ B Jog 1 &
> | Details view

%

'Archive...". Open a folder in which you want to archive your project and save your project as

the file type 'TIA Portal project archive'. ( — Project — Archive — TIA Portal project archives

— SCE_EN_062-101 Frequency Converter G120 and S7-1500.... » Save)

al\062-101 Frequency Converter G120 PN §

500:062-101 Frequency Converter G120 PN 57

T Memory card file L)}

Ctri+p

) Print...

£* Print preview...

062-101 Frequency Converter G120...
062-101 Frequeny Converter G120 ...
I062-107 Frequency converter G120 ...
|062-101 Frequenzurmrichter G120 u...
D:..JCPU1516-3PN_ET200_FU4_7_3_Lux

Project |Edit View Insert Online Options Tools Window Help Totally Integrated Automation
[3F New.. ted: H MG E R F coonline ¥ Gooffiine fo I8 B x H 1] PORTAL
M % Open... Cti+0
Migrate project..
Close Ctrl+w B
[ save ks [ | oos: [0 [+] cps:[o [~] 3
SEVE 35.. Ctrl+Shift+S : T =
Online access . o
M ge histo m
Delee project... Ctrl+E ~ Diagnostics & |
T aaa E
Retrieve... J g E
Active messages 3
T Card Reader/USB memory 4 Message history z
@

Controlistatus word
Drive enable signals
Safety diagnostics

» Functions 3

Backing upireset 4

Exit

<] [T

<]

> | Details view
4 Portal view i

| &/ online & dia...

|el properties |1} info
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7.10 Checklist — step-by-step instructions

The following checklist helps trainees/students to independently check whether all steps of the
step-by-step instruction have been carefully completed and enables them to successfully
complete the module on their own.

No. Description Checked
1 Frequency converter SINAMICS G120 with Control Unit CU250S-PN
Vector created as distributed 10 of the CPU1516F- 3 PN/DP.
5 Device configuration with the frequency converter G120 as device

loaded successfully into the CPU1516F-3 PN/DP.

3 Device name of the Control Unit CU250S-PN Vector assigned.

SINAMICS G120 frequency converter with induction motor

4 parameterized in SINAMICS Startdrive.

5 Parameter assignment successfully loaded from SINAMICS
Startdrive into the SINAMICS G120 frequency converter.

5 Induction motor tested successfully in operation with SINAMICS

G120 frequency converter via control panel.

7 Data block 'FREQUENCY_CONVERTER' [DB4] created.

8 Program changes carried out in Main [OB1].

Compiling and downloading of the program blocks is successful and
without error message.

Switch on system (-KO = 1)

Cylinder retracted/feedback activated (-B1 = 1)

EMERGENCY STOP (-Al = 1) not activated

AUTOMATIC mode (-S0 = 1)

10 | Automatic stop pushbutton not actuated (-S2 = 1)

Briefly actuate automatic start pushbutton (-S1 = 1)

Sensor part at slide activated (-B4 = 1)

Then the induction motor is switched on via the frequency converter
and remains active - Motor  ON

Sensor at conveyor end activated (-B7 = 1) —» Motor OFF (after 2
seconds)

11

12 | Briefly actuate automatic stop pushbutton (-S2 = 0)— Motor OFF

13 | Activate EMERGENCY STOP (-Al = 0)— Motor OFF

14 | Operating mode manual (-SO = 0)— Motor OFF

15 | Switch off system (-KO = 0)— Motor OFF

16 | Cylinder not retracted (-B1 = 0)— Motor OFF

17 | Project archived successfully.
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Exercise

Task - exercise

The maximum speed of the motor was limited to 500.00 1/min by the parameter assignment

Adjust the normalization

in both blocks

"MOTOR_

SPEEDCONTROL"

[FC10] and

"MOTOR_SPEEDMONITORING" [FC11] correspondingly so that calculation can be carried out

with the suitable physical values.

Technology schematic diagram

At this point you see the technology schematic diagram for the task.

Sortieranlage / Sorting station

-B4 -B5

—

Rutsche/Slide :> Forderband/Conveyor :’

-B6
Additional values
Metall/
metal -B7
Plastily/
|::> plastic
-B9 externer Stellwert Drehzahl/

Zusitzliche Werte

"

-B3 Motor aktiv/
motor active

-B8 Istwert Drehzahl/

actual value speed 5.0 Ufmin (rpm)

1.0 m/s

external manipulated value speed
5.0 U/min (rpm)
-U1 Stellwert Drehzahl/
manipulated value speed

U/min (rpm)

Figure 5: Technology schematic diagram

Schalter der Sortieranlage
Switches of sorting station
-P1 einon
j -Q0 Hauptschalter/Main switch
-P4 aktiviertizctive
Q -A1 NOTHALT/Emergency stop
-P2 Handimanual -P3 Auto/aulo

j -50 Betriebsart/operating mode

Automatikbetrieb
Automatic mode
-P5 gestartet/started
-51 Start/start

__ -52 Stopp/stop

Handbetrieb / Manual mode

-53 Tippbetrieb -M1 vorwérts/
Manual -M1 forwards

-54 Tippbetrieb -M1 rtickwérts/
Manual -M1 backwards

-PT ausgefahren/extended

-56 Zylinder -M4 ausfahren/
cylinder -M4 extend

-55 Zylinder -M4 einfahren/
cylinder -M4 retract

-P6 gingefahreniretracted

Figure 6: Operator panel
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8.3 Reference table

The following signals are required as global operands for this task.

DI Type ID Function NC/NO
10.0 BOOL -Al Return signal emergency stop ok NC
10.1 BOOL -KO Main switch "ON" NO

Mode selector manual Manual
10.2 BOOL -S0 .

(O)/automatic (1) =0
10.3 BOOL -S1 Pushbutton automatic start NO
10.4 BOOL -S2 Pushbutton automatic stop NC
10.5 BOOL -B1 Sensor cylinder -M4 retracted NO
11.0 BOOL -B4 Sensor part at slide NO
11.3 BOOL -B7 Sensor part at end of conveyor NO

Telegram 1 receive process data
ID256 | STRUCT | PZD_IN_G120_01

- - - from G120 conveyorl

Function

Telegram 1 send process data to
G120 conveyorl

Legend for reference list

DI Digital input DO  Digital output
Al Analog input AO  Analog output
I Input O Output

NC Normally Closed

NO Normally Open

8.4 Planning

Plan the implementation of the task by yourself
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8.5 Checklist —exercise

The following checklist helps trainees/students to independently check whether all steps of the
exercise have been carefully completed and enables them to successfully complete the module

on their own.
No. Description Checked
1 Program changes carried out in MOTOR_ SPEEDCONTROL*
[FC10].
5 Program changes carried out in MOTOR_

SPEED_MONITORING" [FC11].

Compiling and downloading of the program blocks is
successful and without error message.

Switch on system (-KO = 1)

Cylinder retracted/feedback activated (-B1 = 1)

EMERGENCY STOP (-Al = 1) not activated

AUTOMATIC mode (-S0 = 1)

Automatic stop pushbutton not actuated (-S2 = 1)

4 Briefly actuate automatic start pushbutton (-S1 = 1)

Sensor part at slide activated (-B4 = 1)

Then the induction motor is switched on via the frequency
converter and remains active. ->Motor ON

The speed corresponds to the speed setpoint in the range of
+/- 50 1/min

Sensor at conveyor end activated (-B7 = 1) —» Motor OFF

5
(after 2 seconds).

6 Briefly actuate automatic stop pushbutton (-S2 = 0) — Motor
OFF

7 Activate EMERGENCY STOP (-Al = 0) —» Motor OFF

8 Operating mode manual (-SO = 0) - Motor OFF

9 Switch off system (-KO = 0)— Motor OFF

10 Cylinder not retracted (-B1 = 0) - Motor OFF

11 Speed > Speed limit fault max. — Motor OFF

12 Speed < Speed limit fault min. — Motor OFF

13 Project archived successfully.
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9 Additional information

More information for further practice and consolidation is available as orientation, for example:
Getting Started, videos, tutorials, apps, manuals, programming guidelines and trial software /
firmware, under the following link:

siemens.com/scel/drives

Preview "Additional information" — In preparation
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Further information

Siemens Automation Cooperates with Education
siemens.com/sce

SCE Learn-/Training Documents
siemens.com/sce/documents

SCE Trainer Packages
siemens.com/sceltp

SCE Contact Partners
siemens.com/sce/contact

Digital Enterprise
siemens.com/digital-enterprise

Industrie 4.0
siemens.com/future-of-manufacturing

Totally Integrated Automation (TIA)
siemens.com/tia

TIA Portal
siemens.com/tia-portal

SIMATIC Controller
siemens.com/controller

SIMATIC Technical Documentation
siemens.com/simatic-docu

Industry Online Support
support.industry.siemens.com

Product catalogue and online ordering system Industry Mall
mall.industry.siemens.com

Siemens

Digital Industries, FA
P.O. Box 4848
90026 Nuremberg
Germany

Errors excepted and subject to change without prior notice.
© Siemens 2019
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