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Legal information
Warning notice system

This manual contains notices you have to observe in order to ensure your personal safety, as well as to prevent
damage to property. The notices referring to your personal safety are highlighted in the manual by a safety alert

symbol, notices referring only to property damage have no safety alert symbol. These notices shown below are
graded according to the degree of danger.

/\DANGER

indicates that death or severe personal injury will result if proper precautions are not taken.

/\WARNING

indicates that death or severe personal injury may result if proper precautions are not taken.

/\CAUTION

with a safety alert symbol, indicates that minor personal injury can result if proper precautions are not taken.

CAUTION

without a safety alert symbol, indicates that property damage can result if proper precautions are not taken.

NOTICE

indicates that an unintended result or situation can occur if the corresponding information is not taken into
account.

If more than one degree of danger is present, the warning notice representing the highest degree of danger will
be used. A notice warning of injury to persons with a safety alert symbol may also include a warning relating to
property damage.

Qualified Personnel

The device/system may only be set up and used in conjunction with this documentation. Commissioning and
operation of a device/system may only be performed by qualified personnel. Within the context of the safety notes
in this documentation qualified persons are defined as persons who are authorized to commission, ground and
label devices, systems and circuits in accordance with established safety practices and standards.

Proper use of Siemens products
Note the following:

/\WARNING

Siemens products may only be used for the applications described in the catalog and in the relevant technical
documentation. If products and components from other manufacturers are used, these must be recommended
or approved by Siemens. Proper transport, storage, installation, assembly, commissioning, operation and
maintenance are required to ensure that the products operate safely and without any problems. The permissible
ambient conditions must be adhered to. The information in the relevant documentation must be observed.

Trademarks

All names identified by ® are registered trademarks of the Siemens AG. The remaining trademarks in this

publication may be trademarks whose use by third parties for their own purposes could violate the rights of the
owner.

Disclaimer of Liability

We have reviewed the contents of this publication to ensure consistency with the hardware and software
described. Since variance cannot be precluded entirely, we cannot guarantee full consistency. However, the

information in this publication is reviewed regularly and any necessary corrections are included in subsequent
editions.

Siemens AG A5E02440075B AA Copyright © Siemens AG 2008.
Industry Sector ® 03/2009 Technical data subject to change
Postfach 48 48
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Introduction 1

1.1 About this manual

Who requires the operating instructions and why?

These operating instructions primarily address fitters, commissioning engineers and machine
operators. The operating instructions describe the devices and device components and
enable the target groups being addressed to install, connect-up, parameterize, and
commission the inverters safely and in the correct manner.

What is described in the operating instructions?

These operating instructions provide a summary of all of the information required to operate
the inverter under normal, safe conditions.

The information provided in the operating instructions has been compiled in such a way that
it is sufficient for all standard applications and enables drives to be commissioned as
efficiently as possible. Where it appears useful, additional information for entry level
personnel has been added.

The operating instructions also contain information about special applications. Since it is
assumed that readers already have a sound technical knowledge of how to configure and
parameterize these applications, the relevant information is summarized accordingly. This
relates, e.g. to operation with fieldbus systems and safety-related applications.

Additional information on SINAMICS G120

® As download: List Manual
(http://support.automation.siemens.com/WW/view/en/32465038) CU240E and CU240S
Control Units

Among other things, the List manual includes

— A detailed description of a// of the parameters
— Function diagrams of all of the inverter functions
— Alist of the fault messages and alarms

e As download: All of the operating instructions, manuals on SINAMICS G120
(http://support.automation.siemens.com/WW/view/en/22339653/133300)

e On DVD: SD Manual Collection - all manuals on low-voltage motors, geared motors and
low-voltage inverters, 5 languages.

— MLFB: 6SL3298-0CA00-0MGO (supplied once)
— MLFB: 6SL3298-0CA10-0MGO (update service for 1 year; supplied 4 times)

® As download: Catalog D 11.1: SINAMICS G110/ G120 Inverter Chassis Units SINAMICS
G120D Distributed Inverters.
(http://sd.nes.siemens.de/sales_2003/support/info/catalogues/html_76/index.html#Catalo
gs_Inverters)

The catalog includes ordering data as well as engineering and selection data.

CU240S and CU240E Control Units, FW 3.2
Operating Instructions, 03/2009, ASE02440075B AA 9
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1.2 Fast track commissioning

1.2 Fast track commissioning

Procedure when commissioning
1. Required components
— Power Module, Control Unit; optional: Operator panel or PC connection kit
2. Installing the inverter -> Chapter 3.3 (Page 30)

— Installing the Power Modules (minimum clearances, components) -> Chapter 3.3.1
(Page 31)

— Connecting-up Power Modules (line supply connections, motor circuit (A/Y), EMC) ->
Chapter 3.3.2 (Page 36) and Chapter 3.3.3 (Page 39)

— Installing and connecting up the Control Unit (control terminals, user interfaces) ->
Chapter 3.4.1 (Page 42)

3. Switching-on the line supply voltage and 24 V control voltage
4. Preparing commissioning

— Information and data that you should obtain before commissioning -> Chapter 4.3
(Page 48)

— If the components are not brand new, but are used' Restoring the factory settings ->
Chapter 4.2 (Page 47)

5. Quick commissioning
— When using the factory settings -> Chapter 4.4 (Page 51)
—  With STARTER (commissioning tool) -> Chapter 4.5 (Page 58)
— With BOP (Basic Operator Panel)-> Chapter 4.6 (Page 71)
6. Storing data in a power-independent manner -> Chapter 4.7 (Page 77)

7. You can now switch-on the motor.

Finely adjusting the inverter

With the commissioning procedure described above, your inverter is supplied with the basic
functions and settings that are completely adequate for many applications.

Using the functions and parameters described in Chapter 5 (Page 81), if required, you can
precisely adapt this closed-loop control structure of your inverter to your application.

CU240S and CU240E Control Units, FW 3.2
10 Operating Instructions, 03/2009, ASE02440075B AA
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1.3 Adapting inverters to the application (parameterization for entry level personnel)

1.3 Adapting inverters to the application (parameterization for entry level
personnel)
1.3.1 General basics

Parameterizable inverters transform standard motors into variable-speed drives

Inverters are parameterized to adapt them to the motor being driven so that this can be
optimally operated and protected. This is realized using one of the following operator units:

e Keyboard and display unit (Operator Panel) that is snapped onto the inverter.

e Software (STARTER commissioning tool) that allows the inverter to be parameterized
and controlled from a PC.

Inverters are especially used to improve and expand the starting and speed response of
motors.

Many standard applications can function with the default parameters

Although inverters can be parameterized for very specific applications, many standard
applications can be configured by means of just a few parameters.

Use the factory settings (where possible)

For basic applications, commissioning can be carried out using just the factory settings (see
Section "Commissioning with factory settings" (Page 51)).

Use quick commissioning (for simple, standard applications)

In the majority of standard applications, commissioning can be carried out by entering or
changing just a few parameters during quick commissioning (see Section "Commissioning
with Operator Panel" (Page 71)).

CU240S and CU240E Control Units, FW 3.2
Operating Instructions, 03/2009, ASE02440075B AA 11
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1.3 Adapting inverters to the application (parameterization for entry level personnel)

1.3.2 Parameter

Parameter types

There are two types of parameters, adjustable and display parameters.

Adjustable parameters

Adjustable parameters are represented with four digits preceded by the letter "P". You can
change the value of these parameters within a defined range.

Example:
P0305 is the parameter for the rated motor current in Amps. This parameter is set during
commissioning. You can enter values between 0.01 and 10000.

Display parameters

Display parameters are represented with four digits preceded by the letter "r". You cannot
change the value of these parameters.

Example:

r0027 is the parameter for the inverter output current. The inverter measures the current and
writes the current value to the parameter. You can display the parameter value, e.g. using an
analog output of the inverter.

Change protection for write parameters

The process of changing parameter values is subject to certain conditions. If an attempt to
change a parameter is rejected by the inverter, this can have a number of causes:

1. The inverter operating state does not allow you to change parameters.
For example, certain parameters can only be changed when the inverter is in
commissioning mode.

2. In some cases, you may not be able to change certain parameters due to automatic
follow-on parameterization.
Example: When P0701 = 1, the ON/OFF1 command is connected to digital input 0. As
follow-on parameterization, P0840 (source of the ON/OFF1 command) is assigned value
722.0 (status of digital input 0). which means that P0840 can no longer be changed.

3. Parameter protection via P0927 has been activated.
Example: P0927 = 1101 prevents parameters from being changed from the BOP.

For each parameter, the List Manual specifies whether and which conditions apply for
changing the values.

CU240S and CU240E Control Units, FW 3.2
12 Operating Instructions, 03/2009, ASE02440075B AA



Introduction

1.3 Adapting inverters to the application (parameterization for entry level personnel)

1.3.3 Parameters with follow-on parameterization

When you change certain parameters, the system may automatically change other
parameters accordingly. This makes it much easier to parameterize complex functions.

Example: Parameter P0O700 (command source)

Parameter P0700 can be used to switch the command source from the fieldbus to digital
inputs. When the value of P0700 is changed from 6 (command source "fieldbus") to 2
(command source "digital inputs"), other parameter values are changed automatically:

® New functions are assigned to the digital inputs (P0701 ... P0713)
® New functions are assigned to the digital outputs (P0731 ... P0733)

® |nverter control is interconnected with the signals from the digital inputs (P0800, P0801,
P0840, etc.)

For more information about follow-on parameterization for P0O700, see the List Manual.

CU240S and CU240E Control Units, FW 3.2
Operating Instructions, 03/2009, ASE02440075B AA 13
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1.4 Frequently required parameters

1.4 Frequently required parameters

Parameters that in many cases help

Table 1- 1 This is how you filter the parameter list to keep the number of displayed parameters transparent

Parameter Description

P0003 = User access level

1: Standard: Allows access to the most frequently used parameters (factory setting)
2: Extended: Extended access, e.g. to inverter 1/O functions

3: Expert: To be used by experts

P0004 = Parameter filter

0: All the parameters are displayed (factory setting).

2: Inverter

3: Motor - data of the motor and output filter are displayed

4: Speed encoder - parameters for the optional speed encoder are displayed

Table 1-2  How to switch to commissioning mode or restore the factory setting

Parameter Description

P0010 = Commissioning parameters

0: Ready (factory setting)

1: Perform quick commissioning

30: Factory setting - initiate restore factory settings

Table 1- 3 How to determine the firmware version of the Control Unit

Parameter Description

r0018 The firmware version is displayed:

Table 1-4  This is how you reset the parameters to the factory setting

Parameter Description
P0010 = 30 30: Factory setting - initiate restore factory settings
P0970 =1 1: Resetting - restoring all parameters to the factory setting
(Exception: Password-protected parameters of the safety functions are not reset!)

Table 1-5  This is how you select the command source of the control signals (ON/OFF, reversing) of the inverter

Parameter Description

P0700 = 0: Factory default setting

1: Operator Panel

2: Digital inputs (P0701 ... P0709); factory setting non-fieldbus-capable inverters
4: USS on RS 232

5: USS on RS 485 (not available for CU240S DP or CU240S DP-F)

6: Fieldbus (P2050 ... P02091); (factory setting for fieldbus-capable inverters)

CU240S and CU240E Control Units, FW 3.2
14 Operating Instructions, 03/2009, ASE02440075B AA
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1.4 Frequently required parameters

Table 1-6  This is how you select the setpoint source for the frequency

Parameters Description
P1000 =

: No main setpoint

: MOP setpoint

: Analog setpoint (factory setting for non-fieldbus-capable inverters)
: Fixed frequency

:USS at RS 232

:USS on RS 485

: Fieldbus (factory setting for fieldbus-capable inverters)

: Analog setpoint 2

~NoO o bh WN-20

Table 1-7  This is how you parameterize the up and down ramps

Parameters Description
P1080 = ... Minimum frequency
0.00 [HZz] factory setting
P1082 = ... Maximum frequency
50.00 [Hz] factory setting
P1120 = ... Rampup time
10.00 [s]
P1121 = ... Rampdown time
10.00 [s]

Table 1- 8  This is how you set the closed-loop type

Parameters Description
P1300 = 2 Extended access
P1300 = ... 0: V/f control with linear characteristic (factory setting)

1: V/f control with FCC
2: VIf control with parabolic characteristic
3: V/f control with programmable characteristic

20: Sensorless vector control
21: Vector control with encoder
22: Torque vector control without encoder

Table 1-9  This is how you optimize the starting behavior of the V/f control for a high break loose torque and overload

Parameters Description
P0O003 = 2 Extended access
P1310 = ... Voltage boost to compensate resistive losses

The voltage boost is effective from standstill up to the rated speed.
The voltage boost continually decreases with increasing speed.

The maximum voltage boost is effective at speed zero and is in V:
Rated motor current (P305) x stator resistance (P350) x P1310 /100.

P1311 = ... Voltage when accelerating

The voltage boost is effective from standstill up to the rated speed.
The voltage boost is independent of the speed.

The voltage boost in V is:

Rated motor current (P305) x stator resistance (P350) x P1311 /100

CU240S and CU240E Control Units, FW 3.2
Operating Instructions, 03/2009, ASE02440075B AA 15
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1.5 Extended adaptation opfions (parameterization for advanced level personnel)

1.5 Extended adaptation options (parameterization for advanced level
personnel)

1.5.1 BICO technology: basic principles

Functional principle of BICO technology and inverter closed/open-loop control functions

The inverter software offers a range of open/closed-loop control functions, communication
functions, as well as various diagnostics and operating functions. These functions are
interconnected via internal signal paths and represent the default control structure.

P0840 ON/
— D0 7220 D) oy
Terminal 5

Figure 1-1 Example: Pre-assigned signal interconnection for digital input 0 of a non-bus-capable
Control Unit

The functions can be parameterized and interconnected as required. The signal
interconnection of the functions is realized, contrary to electric circuitry, not using cables, but
in the software. The various functions use a range of inputs, outputs, and parameters.

Enable MOP (raise)

P1035.CDS
(19.13)
MOP output freq [Hz]

Enable MOP (lower)| MOP 1050
P1036.CDS
(19.14)

Figure 1-2  Example: MOP function (motorized potentiometer)

Binectors and connectors

Connectors and binectors are elements used to exchange signals between the individual
functions. Connectors and binectors can be seen as "storage compartments":

e Connectors are used to store "analog" signals (e.g. speed setpoint)

® Binectors are used to store "digital" signals (e.g. 'MOP raise' command)

Definition of BICO technology

BICO technology describes the type of parameterization that can be used to disconnect all
the internal signal interconnections between the functions or establish new connections. This
is realized using Binectors and Connectors. Hence the name BICO technology. ( Binector
Connector Technology)

CU240S and CU240E Control Units, FW 3.2
16 Operating Instructions, 03/2009, ASE02440075B AA
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1.5 Extended adaptation options (parameterization for advanced level personnel)

BICO parameters

You can use the BICO parameters to define the sources of the input signals of a function.
This means that using BICO parameters you can define from which connectors and
binectors a function reads-in its input signals. thereby enabling you to "interconnect" the
functions stored in the devices in accordance with your requirements. Four different BICO
parameter types are available:

e Binector inputs: Bl

® Connector inputs: CI

e Binector outputs: BO

e Connector outputs: CO

® Binector/connector outputs: CO/BO

Binector/connector outputs (CO/BO) are parameters that combine more than one binector
output in a single word (e.g. r0052 CO/BO: status word 1). Each bit in the word represents a
digital (binary) signal. This feature reduces the number of parameters and makes it easier to
set parameters by means of the serial interface (data transfer).

BICO parameters of type CO, BO, or CO/BO can be used more than once.

BICO symbols, representation, and description

Table 1- 10  Binector symbols

Abbreviation and symbol Description Function
Binector input Data flow
Bly
Pxxxx
Function
BI: ...
Binector output Data flow
BO
—> FXXXX
Function ——
BO: ...
Table 1- 11 Connector symbols
Abbreviation and symbol Description Function
Connector input Data flow
Cly— —
PXxxxx
Function
Cl: ...
Connector output Data flow
CoOr— —
FXXXX
Functon —>
CO: ..

CU240S and CU240E Control Units, FW 3.2
Operating Instructions, 03/2009, ASE02440075B AA 17



Introduction

1.5 Extended adaptation opfions (parameterization for advanced level personnel)

Table 1- 12 Connector and binector output symbols

Abbreviation and symbol Description Function
CO/BO | ) Binector/connector output Data flow
> rxxxx
CO/BO: ...

When do you need to use BICO technology?

BICO technology allows you to adapt the inverter to a wide range of different requirements.
This does not necessarily have to involve highly complex functions.

Example 1: Assign a different function to a digital input.
Example 2: Switch over the speed setpoint from the fixed frequency to the analog input.
What precautions should you take when using BICO technology?

Always apply caution when handling internal interconnections. Note which changes you
make as you go along since the process of analyzing them later can be quite difficult.

The STARTER commissioning tool offers various screens that make it much easier for you
to use BICO technology. The signals that you can interconnect are displayed in plain text,
which means that you do not need any prior knowledge of BICO technology.

What sources of information do you need to help you set parameters using BICO
technology?

® This manual is sufficient for simple signal interconnections, e.g. assigning a different
significance to the to digital inputs.

® The parameter list in the List Manual is sufficient for signal interconnections that go
beyond just simple ones.

® You can also refer to the function diagrams in the List Manual for complex signal
interconnections.

CU240S and CU240E Control Units, FW 3.2
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1.5 Extended adaptation options (parameterization for advanced level personnel)

1.6.2 BICO technology: example

Example: Shifting a basic PLC functionality into the inverter

A conveyor system is to be configured in such a way that it can only start when two signals
are present simultaneously. These could be the following signals, for example:

® The oil pump is running (the required pressure level is not reached, however, until after

five seconds)

® The protective door is

closed

The task is realized by inserting free blocks between the digital input 0 and the internal ON
command for the motor and interconnecting them.

P2850 = 5,0 [s]

P2800 P2801[0]

[P2849 | [T
DI0 {07220 ) Index[0] H

0

| Hrzs52 )—l
Timer P2810 ,—
H Index [0] P0840 ON/

DI 1 —{r0722.1

Index[‘l]: & Hmetl__DHD Index0TH Greq

Figure 1-3  Example: Signal interconnection for interlock

Table 1- 13  Parameterizing an interlock

Parameter Description
P0O003 =3 Enable expert access to parameters
P0O700 =2 Select the command source: Digital inputs

PO701 (e.g.) = 99

Enable/"open" digital input 0 (DI0) for BICO parameterization

P0702 (e.g.) = 99

Enable/"open" digital input 1 (DI1) for BICO parameterization

P2800 =1

Group enable all freely-programmable function blocks (FFB)

P2801 [In000] = 1

Individual enable of the AND function block

P2802 [In000] = 1

Individual enable of the TIMER function block

P2850 = 5.0

Set the TIMER delay time: 5 seconds

P2849 =r0722.0

Connect the status of DIO to the TIMER input

r0722.0 = Parameter that displays the status of digital input 0.

P2810 [In000] = r2852

Connect the TIMER output to the 1st input of the AND

P2810 [In001] = r0722.1

Connect the status of DI1 to the 2nd AND input

r0722.1 = Parameter that displays the status of digital input 1.

P0840 =r2811

Connect the AND output to the control command ON/OFF1

CU240S and CU240E Control Units, FW 3.2
Operating Instructions, 03/2009, ASE02440075B AA
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1.5 Extended adaptation opfions (parameterization for advanced level personnel)

Explanations of the example

20

Open the default signal interconnection for BICO parameterization

The default setting P0701 = 1 indicates the following internal signal interconnection:

P0840 ON/
— D0 7220 D) oy
Terminal 5

Figure 1-4  Default parameterization

The setting P0701 = 99 means that a pre-assigned signal interconnection is disconnected
and therefore the connection opened for BICO parameterization.

Terminal 5

ON/
S o,
Figure 1-5  BICO parameterization

When P0701 = 99, the binector input of the ON/OFF1 function (P0840) is available for
activation by a signal source other than r0722.0 (in this case r2852).

P2849 T 0 P2810
P0840
DI 0 Hr0722.0 Index 0 - ——| {2852 indox [0] Posdo | | on
Timer index [1] & s ) M oFF1

Figure 1-6 Interconnection after insertion of two functions

Principle of connecting functions by means of BICO technology

A connection between two functions comprises a connector/binector and a BICO parameter.
Connections are always established with respect to the input of a particular function, which
means that the output of an upstream function must always be assigned to the input of a
downstream function. The assignment is always made by entering the number of the
connector/binector from which the required input signals are read in a BICO parameter.

With this functional logic in mind, where does the signal come from?

CU240S and CU240E Control Units, FW 3.2
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Overview of the SINAMICS G120 family of inverters

2

Thanks to their modular design, SINAMICS G120 inverters can be used in a wide range of

applications with respect to functionality and power.

Each SINAMICS G120 inverter comprises a Control Unit and a Power Module. The power

range extends from 0.37 kW to 250 kW.

The Basic Operator Panel (BOP) and the STARTER commissioning tool are available for

commissioning.

A range of additional, application-specific components are also available (e.g. filters,

reactors, braking resistors).

2.1 Modularity of the converter system

Main components of the inverter

Each SINAMICS G120 inverter comprises a Control
Unit and Power Module. In the SINAMICS G120 range,
the Control Units can be combined with any Power
Module.

e The Control Unit controls and monitors the Power
Module and the connected motor in various control
modes (which can be selected as required). It
supports communication with local or central control
as well as with monitoring devices.

e The Power Modules are available for motors with a
power range of between 0.37 kW and 250 kW. IGBT
technology and pulse-width modulation are used to
ensure reliable and flexible motor operation.

CU240S and CU240E Control Units, FW 3.2
Operating Instructions, 03/2009, ASE02440075B AA
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2.1 Modularity of the converter system

Supplementary components

In addition to the main components, the following components are available for

commissioning and parameterization:

Operator Panel (OP) for parameterization,
diagnostics, and control as well as for copying drive
parameters.

MMC memory card for carrying out standard
commissioning of more than one inverter and for
external data backup.

STARTER CD/DVD

PC connection kit and STARTER commissioning
tool for prompted, PC-based commissioning.

Filters and reactors

Line filters (classes A and B)
Line reactors

Braking resistors

Output reactors

Sine-wave filter

Further options

Brake Relay

Safe Brake Relay

Adapter for DIN rail mounting
Shield connection kit

22
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2.2

Overview of Control Units

2.2 Overview of Control Units

Control Units with safety-
relevant functions

Control Units with

fieldbus interface

%)
Q
3
=
%

Cu2408 Cu240S Cu240S8 Cu2408

CU240E CU240S 5P BN DP.F PN.F
Cost-effective Control Unit Control Unit Control Unit Control Unit Control Unit
variants CU240S CuU240s CuU240S CuU240S CU240S
Functionally for operation via | additionally with | additionally with | additionally with | additionally with
identical with the | terminals and PROFIBUS DP PROFINET PROFIBUS DP PROFINET
CuU2408 USS via RS485 | interface interface interface and interface and
however, no safety-relevant safety-relevant

encoder connec-
tion, fewer 1/0Os

functions via
terminals or
PROFIsafe

functions via
terminals or
PROFIsafe

Figure 2-1

Control Unit variants

CU240S and CU240E Control Units, FW 3.2
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2.3 Overview of Power Modules

2.3 Overview of Power Modules

Figure 2-2  Power Module versions

A number of Power Module versions are available for different line supply voltages in a
power range from between 0.37 kW and 250 kW. Depending on the Power Module used, the
energy released in regenerative mode is either

e fed back to the supply system (Efficient Infeed Technology) or
e stored in the DC link and/or fed to an external braking resistor.

Overview of the available Power Modules

Depending on the output, Power Modules are available with different frame sizes The range
of frame sizes extends from FSA to FSGX.

FSA FSB FSC FSD FSE FSF FSGX

PM240 037 kW ... |[22kW ... |75kW ... [185kW ... [37kW ... [55kW ... 160 kW ...
3-ph. 400V 1.5 kW 4kW 15 kW 30 kW 45 kW 132 kW 250 kW
AC With integr. Line o ° ° ° . o) 02)

filter, class A

With integr. ° . . . . ° 02

Braking chopper
PM250 - - 75kW ... |185kW-3 |37kW ... [55kW ... -
3-ph. 400V 15 kW 0 kw 45 kw 90 kW
AC With integr. Line . . ° .

filter, class A

Capable of . ° ° °

energy recovery
PM260 - - - 11 kW ... - 30 kW ... -
3-ph. 690V 18.5 kW 55 kW
AC With/without . °

integr. Line filter,

Class A

With integr. . °

Sine-wave filter

Capable of . °

energy recovery

® = Feature available; © = Feature not available; ® = Feature available, modified;

1) PM240 Power Modules, 110 kW and higher, are only available without an integrated class A filter. Instead, an optional
class A line filter for side mounting is available.

2) PM240 FSGX Power Module is only available without integrated components. Instead, optional line reactor, line filter,
output reactor, sine-wave filter, braking chopper, braking resistor and Brake Relay are available.

CU240S and CU240E Control Units, FW 3.2
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24 Reactors and filters

Overview

2.4 Reactors and filters

Depending on the Power Module, the following combinations with filters and reactors are
permitted:

Power Module

Line-side components

Load-side components

Line reactor Line filters Braking Sine-wave filter | Output reactor
class B resistor
PM240 . . . °
PM250 - ° . °
PM260 - J integrated -

CU240S and CU240E Control Units, FW 3.2

Operating Instructions, 03/2009, ASE02440075B AA
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Connection

3.1 Procedure for installing the frequency inverter

Prerequisites for installing the inverter

Check that the following prerequisites are fulfilled before you install the inverter:

® Are the components, tools and small parts required for installation available?

® Are the ambient conditions permissible? See: Technical data (Page 227)

® Have the cables and wires been routed in accordance with the applicable regulations?

See: EMC-compliant connection (Page 39)

® Are the minimum distances from other equipment complied with? (Cooling sufficient?)

See: Chapter: Dimensions, hole drilling templates, minimum clearances, tightening
torques (Page 31)

Installation sequence

1. Install the Power Module (detailed instructions are provided in the Installation Manual for
the Power Modules
(http://support.automation.siemens.com/WWW/view/en/30563173/133300))

Remove the terminal covers - where applicable

Connect motor cable and power cable

Terminate the shield over a large area, if necessary using a shield connection set
Refit the terminal covers

2. Mount the Control Unit

Open the terminal covers of the Control Unit
Connect the control lines to the terminals
Terminate the shield over a large area, if necessary using a shield connection set

Close the terminal covers again

3. Control Unit — for operation in a higher-level control — connect to the fieldbus

For PROFIBUS DP and CANopen connect it via the 9-pin sub D connector

For RS 485, connect it via the two-part bus connector

4. To commission the drive unit, either plug-in the operator control/display instrument
(operator panel) or connect the inverter to the PC using the PC connection kit.

Installation has now been completed and you can begin commissioning.

CU240S and CU240E Control Units, FW 3.2
Operating Instructions, 03/2009, ASE02440075B AA
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Connection

3.2 Mounting reactors and filters

3.2

Mounting reactors and filters

Mounting system components in a space-saving fashion for the inverters

28

Many system components for the inverters are designed as sub-chassis components, that is,
the component is mounted on the baseplate and the inverter mounted above it to save
space. Up to two base components can be mounted above one another.

PM240

Power supply

Power
module

3
15
8
g
z
i}
&
5
©

Line
Line reactor
filter

Power
module

G_D211_EN_00079

Power supply

reactor as base component

Basic layout of a PM240 Power Module with line

PM240 Power Module frame size FSA with line
reactor and class A line filter

mains connection is at the bottom.

The line-side reactors are equipped with terminals while the reactors on the Power Module side are
equipped with a prefabricated cable. In the final installation position, the mains terminals are at the
top on frame sizes FSA to FSC, and at the bottom on frame sizes FSD to FSE.

For frame size FSA, in addition to the line reactor, a class A line filter can be used. In this case, the

Power Modules of frame size FSB and higher are available with integrated class A line filters (an
external class A line filter is not required in this case).

Power

) supply Output
Line reactor
Power  reactor

module -

G_DO11_EN_00185

to the motor

Line
reactor

Output

reactor
Line
Power filter
module

G_DO11_EN_00186

Power
supply to the motor

PM240: frame size FSA with line reactor and
output reactor

PM240 Power Modules: frame size FSA with line
reactor, line filter, and output reactor

In installations containing more than two base-type system components (e.g. line filter + line reactor +
output reactor), the components must be installed to the side of the Power Modules. whereby the line
reactor and line filter are installed under the Power Module and the output reactor to the side.

CU240S and CU240E Control Units, FW 3.2
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3.2 Mounting reactors and filters

PM250
Power supply
. Output
Line reactor
Power filter
module
module
o
to the motor
Basic layout of a PM250 Power Module with class | Basic layout of a PM250 Power Module with a
B line filter as a base component class B line filter as a base component

CU240S and CU240E Control Units, FW 3.2
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3.3 Mounting Power Modules

3.3 Mounting Power Modules

Options for installing the Power Module

Depending on the format, various options are available for installing inverters. This manual
describes how to install inverters directly on the cabinet wall.

Installation options Frame size
A B

Installation on standard rails

X |X[X|0O
x
x
x

X X
Mounting on a cabinet panel with shield connection kit | X X
Installation directly on the cabinet wall X X

Installing Power Modules

Choose the best installation option for your application and install the Power Module in
accordance with the instructions provided in this section.

NOTICE
Information about installation
The Power Module must not be installed horizontally.

Correct Incorrect

Devices that could impede the flow of cooling air must not be installed in this area. Make
sure that the ventilation openings for the cooling air for the inverter are not covered and that
the flow of cooling air is not obstructed.

Installing additional components

Depending on the application, additional line reactors, filters, braking resistors, brake relays
etc., may also be used.

Please observe the mounting and installation instructions supplied with these components!

CU240S and CU240E Control Units, FW 3.2
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3.3.1

3.3 Mounting Power Modules

Dimensions, hole drilling templates, minimum clearances, tightening torques

Overview of dimensions and hole drilling templates for the Power Modules

0.37 kW ... 1.5 kW 2,2kW ... 4 KW 75kW ... 15 kW
=—T73 mm —= » 153 mm - oo 189 mm -
(2.87") (6.02") (7.41%)
S 133mm ——= I- 167 mm o
9, (5.24") (6.57")
- ‘&,\ =
. e_u
e“f& S5
E S EC
@
24 eg
E = e
E© EQ
5e SENE £
8o 3
o o
£
[a]

Retaining type

e 2 x M4 bolts

e 2 x M4 nuts

e 2 x M4 washers

Retaining type

e 4 x M4 bolts

e 4 x M4 nuts

e 4 x M4 washers

Retaining type

o 4 x M5 bolts

o 4 x M5 nuts

e 4 x M5 washers

Tightening torques
e 2.5Nm (22.1 Ibf.in)

Tightening torques
e 2.5Nm (22.1 Ibf.in)

Tightening torques
e 2.5Nm (22.1 Ibf.in)

Distances from other devices

e Lateral: 0 mm (0 inch) up to 40°C
30 mm (1.18 inch) from 40°C and
higher

e Top/bottom: 100 mm (3.93 inch)

Clearances to other devices

e Lateral: 0 mm (0 inch) up to 40°C
40 mm (1.57 inch) from 40°C and
higher

e Top/bottom: 100 mm (3.93 inch)

Clearances to other devices

e Lateral: 0 mm (0 inch) up to 40°C
50 mm (1.96 inch) from 40°C and
higher

e Top/bottom: 125 mm (4.92 inch)

Depth

e Standalone: 145 mm (5.71 inch)

e With CU240E: 187 mm (7.36 inch)
e With CU240S: 208 mm (8.19 inch)

Depth

e Standalone: 165 mm (6.50 inch)

e With CU240E: 207 mm (8.15 inch)
e With CU240S: 228 mm (8.98 inch)

Depth
e Standalone: 185 mm (7.28 inch)
e With CU240E: 227 mm (8.94 inch)

e With CU240S: 248 mm (9.76 inch)

CU240S and CU240E Control Units, FW 3.2
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3.3 Mounting Power Modules

18.5 kW ... 30 kW without filter 18.5 kW ... 30 kW with filter for PM240 and PM250
11 kW ... 18 kW for PM260
275 mm .
(10.8") o 275mm
.. 235 mm (10.8")
11 mm (8.37 -‘ 235 mm
03y [P>285mm G M mm T B3 -
(0.3") (0.37) U@ 8.5 mm ]
0.3
£~ E—
E ™ Em™
oy [=20=)
RS §T
E E—~
Em E™=
e o8
= = Y Bt
& (0]
# &
Retaining type e 4 x M6 bolts
e 4 x M6 nuts
e 4 x M6 washers
Tightening torques e 6 Nm (53 Ibf.in)
Clearances to other devices e Lateral: 0 mm (0 inch)
e Top/bottom: 300 mm (11.81 inch)
Depth e Standalone: 204 mm (8.03 inch)
o With CU240E: 246 mm (9.68 inch)
o With CU240S: 267 mm (10.51 inch)

CU240S and CU240E Control Units, FW 3.2
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3.3 Mounting Power Modules

37 kW ... 45 kW without filter 37 kW ... 45 kW with filter
27%5mm ——— 275 mm
(10.8") (10.8")
235mm-— . 235 mm
» (9.3") o (9.3")
mm -nh mim 1 3
(0.3") O % 8,5mm © (0.3") B~z 8.5mm 4]
(0.3") (0.3")
E~ £~
Eom E o
uwy wy g
=Rt @
= =5

541 mm
(21.2")

635 mm
(25.0")

% (0]
L (h _’3
Retaining type e 4 x M6 bolts
e 4 x M6 nuts
¢ 4 x M6 washers
Tightening torques e 6 Nm (53 Ibf.in)
Clearances to other devices e Lateral: 0 mm (0 inch)

e Top/bottom: 300 mm (11.81 inch)

Depth o Standalone: 204 mm (8.03 inch)
e With CU240E: 246 mm (9.68 inch)
e With CU240S: 267 mm (10.51 inch)

CU240S and CU240E Control Units, FW 3.2
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3.3 Mounting Power Modules

55 kW ... 132 kW without filter for PM240 and PM250 55 kW ... 90 kW with filter
30 kW ... 55 kW for PM260
3d/Omm — s 350 mm -
(13.8") (13.8")
300 mm 300 mm
" 1 (11.8") » (11.8")
mm T - mrm 7
03y [T-285mm o 03] |7 @85mm 5
(0.3") (0.37)
£~ —
=g E =]
2g 28
E—~ £~
E= E o
& o 38
e &~
o &
& [u]
Retaining type e 4 x M8 bolts
e 4 xM8nuts
e 4 x M8 washers
Tightening torques e 13 Nm (115 Ibf.in)
Clearances to other devices e Lateral: 0 mm (0 inch)
e Top/bottom: 350 mm (13.77 inch)
Depth e Standalone: 316 mm (12.44 inch)
e With CU240E: 358 mm (14.09 inch)
o With CU240S: 379 mm (14.92 inch)
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3.3 Mounting Power Modules

160 kW ... 250 kW for PM240

326 mm
(12.9")

37mm[ 125mm125mm |39 mm
(1.46")| , (4.92"),(4.92") , [(1.53")
14.5 mm
(0.571")

29 mm
(0.35")

1506 mm
(59.29")

Retaining type e 6x M8 bolts
e 6 x M8 nuts
e 6 x M8 washers

Tightening torques e 13 Nm (115 Ibf.in)

Clearances to other devices e Lateral: 0 mm (0 inch)
e Top: 250 mm (9.84 inch)
e Bottom: 150 mm (5.91 inch)

Depth e 544 mm (21.4 inch)

CU240S and CU240E Control Units, FW 3.2
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3.3 Mounting Power Modules

3.3.2 Wiring Power Modules

Prerequisites

36

Once the Power Module has been properly installed, the line and motor connections can
now be established. The following warning information must be observed here.

AWARN ING

Line and motor connections

The inverter must be grounded on the supply and motor side. If this is not carried out
properly, this can lead to extremely hazardous conditions which, under certain
circumstances, can result in death.

The device must be disconnected from the electrical power supply before any connections
with the device are established or in any way altered.

The inverter terminals can carry hazardous voltages even after the inverter has been
switched off. After disconnecting the line supply, wait at least 5 minutes until the drive unit
has discharged itself. Only then, carry out any installation and mounting work.

When connecting the inverter to the line supply, ensure that the motor terminal box is
closed.

Even if the LEDs or other indicators do not light up or remain inactive when a function is
switched from ON to OFF, this does not necessarily mean that the unit has been switched
off or is de-energized.

The short-circuit ratio of the power supply must be at least 100.

Make sure that the inverter is configured for the correct supply voltage (the inverter must
not be connected to a higher supply voltage).

If a residual-current circuit breaker is installed on the supply side of the electronic devices
to protect against direct or indirect contact, only type B is permissible. In all other cases,
other protective measures must be implemented, such as creating a barrier between the
electronic devices and the environment by means of double or reinforced insulation, or
disconnecting them from the supply by means of a transformer.

CAUTION

Supply and control cables

The control cables must be laid separately from the supply cables to ensure that the system

is not affected by inductive or capacitive interference.

Note
Electrical protective equipment

Make sure that suitable circuit breakers and/or fuses (with the prescribed rated currents) are
installed between the supply system and inverter (see the technical specifications).

CU240S and CU240E Control Units, FW 3.2
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3.3 Mounting Power Modules

Connection example: Power Module PM240

L1 @
L2 L2
L3 @

PE
Fuses |:

I |
.
I |

— 6 & O

c Ut Vi wi

:C) 1 L2 L3

g <> Power Module e

5 grake .

8 Conr?ea(];}tlors U2 V2 W2 p/r1 R2DC-N
Ho ofHo o oHo o of

o resistor

AC 440V

Figure 3-1 Connection diagram: PM240 Power Module with Brake Relay

Star connection and delta connection

With SIEMENS motors, you will see a
diagram of both connection types on
the inside of the terminal board cover: X ' w2 U2 V2

e Star connection (Y)

I
e Delta connection (A) HOui " W1i | ? ?» (;) !
The motor rating plate provides

information about the correct U1
connection data: u1
e.g.: 230/400V A/Y means that for a
400V line supply, the motor is
connected up in the Y connection.
V1 V1
W1 w1

CU240S and CU240E Control Units, FW 3.2
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3.3 Mounting Power Modules

Connecting-up Power Modules

Line supply connection

Motor connection

Connect the braking resistor

Connect the line supply to terminals
U1/L1, V1/L2 and W1/L3.

Connect the protective conductor of the
line supply to terminal PE of the
inverter.

Power Modules without an integrated
line filter can be connected to grounded
(TN, TT) and non-grounded (IT) line
supply systems. Power Modules with
an integrated class A line filter are only
suitable for TN supply systems.

Connect the motor at terminals U2, V2,
and W2.

Connect the protective conductor of the
motor to the terminal _L of the inverter.

The following cable lengths are
permissible:

Unshielded

100 m

Shielded,

50 m for inverters without filter
25 m for inverters with filter

Additional information is provided in

Catalog D11.1 for longer cable lengths

A braking resistor can be connecting at
terminals DCP/R1 and R2.

Do not ground the braking resistor at
the inverter, but directly at your
grounding bar.

L1

5

©
)

@

&

O
23

&

W2

o IR

FSA FSB FSC FSD FSE FSF FSGX
Power 0.37 kW ... 2.2kW ... 7.5kW ... 18.5 kW ... 37 kW ... 55 kW ... 160 kW ...

1.5 kW 4 kW 15 kW 30 kW 45 kW 132 kW 250 kW
Connection 1mm2... 1.5mm? ... 4 mm? ... 10 mm2 ... 10 mm2 ... 35 mm? ... 95 mm2 ...
cross-section | 2.5 mm? 6 mm? 10 mm? 35 mm? 35 mm? 120 mm? 2 x 240 mm?
Torque 1.1 Nm 1.5 Nm 2.25 Nm 6 Nm 6 Nm 13 Nm 14 Nm

CU240S and CU240E Control Units, FW 3.2
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3.3 Mounting Power Modules

3.3.3 EMC-compliant connection

EMC-compliant connection

The example diagram shows how shielding is implemented for frame size FSA using a shield
connection kit. Corresponding shield connection kits are available for all Power Module
frame sizes (you will find more information in Catalog D11.1).

The cable shields must be connected to the shield connection kit with the greatest possible
surface area by means of the shield clips.

Figure 3-2  Shield connection kit FSA

Note

EMC-compliant shielding can also be implemented without this optional shield connection kit.
In this case, you must ensure that the cable shields are connected to the ground potential
with the greatest possible surface area.

CU240S and CU240E Control Units, FW 3.2
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3.3 Mounting Power Modules

Avoiding electromagnetic disturbances

Required measures

40

The inverters are designed for operation in industrial environments where high values of
electromagnetic noise and disturbances are expected. Generally, correct installation
guarantees safe, reliable and disturbance-free operation. If difficulties do arise, then please
note the following guidelines.

Ensure that all of the devices in the cabinet are well-grounded using short grounding
cables with high cross-sections, connected to a common grounding point or a grounding
bar.

Ensure that every control device (e.g. a PLC) connected to the inverter is connected to
the same ground or the same grounding point as the inverter through a short cable with a
large cross-section.

Connect the return ground of the motors, which are controlled from the inverters, directly
at the ground connection (PE) of the associated inverter.

Flat cables are preferred as they have a lower impedance at higher frequencies.

The cable ends must be cleanly terminated and it must be ensured that unshielded
cables are as short as possible.

The control cables must be routed separately from the supply cables. Power and control
cables should cross at a 90° angle.

If at all possible, use shielded cables to connect the control circuit.

Ensure that the contactors in the cabinet have the necessary interference suppression
components; either using an RC circuit for AC contactors or using "free-wheeling diodes"
for DC contactors, whereby the noise suppression elements should be connected at the
coils. Varistor suppressors are also effective. This is important if the contactors are
controlled from the inverter relay.

Use shielded cables for the motor connections, and ground the shielding at both ends
using cable clamps.

CU240S and CU240E Control Units, FW 3.2
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3.4 Installing the Control Unit

Locating the Control Unit on the power unit

N
W

=

y/

/

The Control Unit is simply snapped-on to a Power Module. This also establishes all of the
electrical connections between the two components.

The Control Unit can be removed by pressing the release button ®.

Removing the terminal cover

To access the control terminals, remove the
cover as shown in the adjacent diagram.

e Maximum cable cross-section for control
terminals, 2.5 mm?2.

e Tightening torque, 0.25 Nm

[0

LINAMICS

CU240S and CU240E Control Units, FW 3.2
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3.4 Installing the Control Unit

3.4.1 Interfaces, connectors, switches, control terminals, LEDs on the CU

Overview of the process and user interfaces
The following interfaces are provided on the Control Unit
® Terminals for the input and output signals
® (Card slot to upload and download inverter settings
® Connector to communicate with higher-level controls

® DIP switches to configure the speed encoder, the analog inputs and, if required, to set the
PROFIBUS address.

e | EDs for diagnostics

All of the these interfaces are shown in the following diagram.

MMC card slot |

DIP switches for setting the PROFIBUS address )
(on the side of the CU) - only for DP versions /

DIP switches for configuring the / |
analog inputs and encoder

Interface for BOP / PC connection kit

/
LED for the inverter status display / ’
oooooooo

66781617928

n—hﬂﬂﬂﬂ]ﬂﬂﬂ TN ki o o o oo o o o

Terminals for digital or analog input and = | 18192021222324262 4 ®_
] T R 7T ‘ DIP switch for bus terminating resistor | eroooepgoes
E}.l_ Communication interface to a higher-level control as ’((O OJ]
SUB D or RJ45 connector 1l
Shield plate
CU240S CU240E

Figure 3-3  User interfaces of the CU240E/S

CU240S and CU240E Control Units, FW 3.2
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CU240E
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<
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5
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<
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2
(©)
~
[%2]
o
<
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Actual frequency

Potentiometer:
Setpoint input

Switches:
Motor control

Display:

Signal lights:
Faults

7

0000

000O00O0

© 0o NO O~ WOWN -

IR
-~ O

W WWWNNNDNDNDNDNNDNDN=2 22 A O O o a a
WN =2 OO0 0ONO”ORWN-=O0O©OONO”O»WN

40
4
42

70
71
72
73
74
75

+10V
ov
AlIO
AlO-
DIO
DI
DI2
DI3
u24v
Al1+
Al1-
AOO+
AOO0-
PTC+
PTC-
Dl4
DI5
NC
NO
COM
NO
COM
NCC
NO
COM
AO1+

(9 FDIOA)*

} DOO

} DO1
AO1-

} DO2
uov

RS485-A**
RS485-B**
+24V

ov

ENC+

Supply

DI6 (60 FDIOA)*
DI7 (61 FDIOB)*
DI8 (62 FDIA)*

(63 FDI1B)*

ENC AP
ANC AN
ENC BP
ENC BN
ENC zP
ENC ZN

* Terminals for fail-safe versions / ** only for CU240E

Figure 3-4

Block diagram, CU 240

CU240S and CU240E Control Units, FW 3.2
Operating Instructions, 03/2009, A5
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10 V power supply
ov

Frequenzsollwert

ON/OFF
Direction reversal
Fault acknowledgment

24V power supply

Actual frequency

Drive fault active

Drive alarm active

oV
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3.4 Installing the Control Unit

Arrangement and function of the terminals on the CU240S Control Unit

All Control Units are equipped with the same control terminals. However, depending on the
CU version, the factory set activation for certain digital inputs and interfaces differ. (see the

block diagram for CU240S/E and for CU240S-DP/CU240S-DPF/CU240S-PN/CU240S-PN-
F).

Unlike the standard Control Units, the fail-safe Control Units CU240S DP-F and CU240S
PN-F only have six digital inputs instead of nine. They are instead equipped with two fail-safe
digital inputs. Fail-safe digital inputs are redundant and each have two terminals.

Digital Digital Digital Encoder
output 0 output 1 output 2 connector
DOO0 DOO DOO DO1 DO1 DO2 DO2 ENC ENC ENC ENC ENC ENC
NC NO COM|NC COM NO COM AP AN BP BN ZP 2N
0 e A A
_Dlsgltal inputs 0 _Dlsgltal inputs 6 Encoder power24 V
for standard CUs supply output
CU240S, CU240S DP,
CU240S PN

U24Vv Uov
OuT ouT

i

DIO DI1 DI2 DI3 DI4 DI5 DI6 DI7 DI8

N5 N6 A N7 AN8ANSANTZA||N0A N4t/ Na2/
A O
for fail-safe CUs

- \60/| N61/] \62/ \63/

cliiss o T
Two fail-safe digital inputs<L —
FDI FDI FDI FDI

0OA 0B 1A 1B

+24V 0V |+10V 0OV ||PTC PTC
OuT ouT

IN IN + -
\ 3/ N4 /iN12/ N34 || NMOoA NM1AIN264 N274 1 | \311 N324 N4 N2/ N4/ M5/
1 ) ) )

AlO+ AIO- JAOCO+ AQO- || Al1+ Al1-|AO1+ AO1-

Analog  Analog Analog Analog
input O output0  input 1 output 1 10 V output

External 24y  Temperature sensor
supply

Figure 3-5  Terminal overview: CU240S-DP /-DP-F/ -PN /-PN-F

CU240S and CU240E Control Units, FW 3.2
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Commissioning

Alternative commissioning options

The functions of an inverter are activated and configured using parameters. Parameters can
either be accessed from the operator control/display instrument (operator panel) or using the

STARTER commissioning tool from the PC via the appropriate inverter interface.

Inverters can also be parameterized by saving the valid inverter parameter set on an MMC
memory card or on the Operator Panel and then transferring it to a different inverter with the

same configuration and function.

The commissioning scenarios listed below are described in the following sections:
® Commissioning, using the factory settings

® Commissioning using the STARTER commissioning tool

® Commissioning using the Operator Panel

e Data backup with the Operator Panel and MMC memory card

Users can access the inverter parameters via the following interfaces

STARTER via STARTER via BOP MMC
Fieldbus PC connection on CU
kit

Option port
(USS at RS232)

—| USS / PROFIBUS/ PROFINET

CU240S and CU240E Control Units, FW 3.2
Operating Instructions, 03/2009, ASE02440075B AA
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4.1 Initial coupling of the CU and PM - message F0395

4.1 Initial coupling of the CU and PM - message F0395

Description

Message "F0395" is displayed when Control Units or Power Modules are switched on for the
first time or after they have been replaced.

Using this message F0395, the two inverter components - Control Unit and Power Module -
are monitored to ensure that they are not replaced without the appropriate authorization. If
you acknowledge this message, then you accept the responsibility that the parameter set on
the Control Unit matches the Power Module and the hardware has been correctly connected,
e.g. all of the output phases have been correctly connected.

Acknowledging message F0395

Depending on which command source is set, you can acknowledge message F0395 in the
following ways:

e |f the command source is "BOP": press function key FN

e |f the command source is 'Terminals' (P0700 = 2): digital input 2 (factory setting for the
acknowledge command)

e |f the command source is 'Fieldbus' (P0700 = 6): control word 1 (STW1 / bit 7)

Message F0395 is also acknowledged when 'Restoring the factory setting'.

CU240S and CU240E Control Units, FW 3.2
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4.2 Restoring the facfory settings

4.2 Restoring the factory settings

If nothing else works, restore the factory settings!
You can restore the factory setting using parameter P0970.

Table 4- 1 Restoring the factory settings

Parameter or Description
procedure
P0003 =1 User access level
1: Standard
P0010 = 30 Commissioning parameter
30: Factory setting - initiate restore factory settings
P0970 =1 Restore factory settings

1: Resetting - restoring parameters to the factory settings

BOP displays "BUSY"

STARTER displays
progress bar

Once the factory settings have been restored, P0970 and P0010 are setto 0

and the BOP returns to the standard display.

Note

Data transfer is interrupted while the factory parameter settings are being restored.

The following parameters remain unchanged even after the factory settings have been

restored:

e P0014 Storage mode

e P0100 Europe / North America
e Communication parameters

e Power-Module-specific data

CU240S and CU240E Control Units, FW 3.2
Operating Instructions, 03/2009, ASE02440075B AA
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4.3 Preparing commissioning

4.3 Preparing commissioning

Prerequisites: before you start

Before you start parameterization, you should clarify the following issues about
commissioning your application.

Are the factory settings sufficient for your application?

To start, check which factory settings you can use and which settings you wish to change
(see Section 'Commissioning with factory settings' (Page 51)). When doing so, you may find
that you only need to change just a few parameters.

Which motor are you using? [P0300]
® A synchronous or induction motor?

The SINAMICS inverters are preset in the factory for applications using 4-pole three-phase
induction motors that correspond to the performance data of the inverter.

Motor data / data on the motor rating plate

If you use the STARTER commissioning tool and a SIEMENS motor, you only have to
specify the motor Order No. In all other cases, you must read-off the data from the motor
rating plate and enter into the appropriate parameters.

P0310 /| P0305 || P0304 |

3~Mot EN 60034
1LA7130-4AA10

No UD 00135(9-0090-0031 TICIF 1325 IP 55 IMB3

[ 50Hz | [ 230400 vary | - 460 V
@ 5.5kW| —| 19.711.A | 6.5kW 109A ®

—| Cosg0.81] | 1455min | | [ cosgo.82 | | 1755/min

AVY 220-240/380-420 V| Y 440-480 95.75%
19.7-206/11.4-119 A [111-11.3 4] | a5kg

P0308 P0311 P0309

CU240S and CU240E Control Units, FW 3.2
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4.3 Preparing commissioning

NOTICE

Information about installation

The rating plate data that you enter must correspond to the connection type of the motor
(star connection [Y]/ delta connection [A]), i.e. for a delta motor connection, the delta rating
plate data must be entered.

In which region of the world is the motor used? - Motor standard [P0100]
® FEurope ICE: 50 Hz [kW] - factory setting
® North America NEMA: 60 Hz [hp] or 60 Hz [kW]

Are you using an external speed encoder, and if yes, what is its resolution? [P0400]
® Speed encoder type

o Number of encoder pulses (resolution) per revolution

What is the prevailing temperature where the motor is operated? [P0625]
e Motor ambient temperature [P0625], if it differs from the factory setting = 20° C.

What control mode do you want to use for your application? [P1300]
A distinction is made between V/f open-loop control and vector closed-loop control.

® The V/f open-loop control is the simplest operating mode for an inverter. For example, it
is used for applications involving pumps, fans or motors with belt drives.

® For closed-loop vector control, the speed deviations between the setpoint and actual
value are less than for V/f open-loop control; further, it is possible to specify a torque. It is
suitable for applications such as winders, hoisting equipment or special conveyor drives.

CU240S and CU240E Control Units, FW 3.2
Operating Instructions, 03/2009, ASE02440075B AA 49



Commissioning

4.3 Preparing commissioning

What command and setpoint sources are you using?

The command and setpoint sources that are available depend on the inverter. Depending on
whether you use an inverter with or without fieldbus interface, with or without fail-safe
functions, the default command and setpoint sources set in the factory differ.

® Possible command sources [P0700]

Operator Panel
Fieldbus (factory setting for bus-capable and fail-safe inverters)

Local digital inputs/switches (factory setting for non-bus-capable inverters)

e Possible setpoint sources [P1000]

Motorized potentiometer
Analog setpoint

Fixed frequency
Fieldbus

Controlling motors via terminals

There are various methods to start, stop and reverse the direction of a motor. The various
methods can be configured using parameter P0727.

The following two-wire control versions are available with the factory setting (P0727 = 0):

® Switching on and off with one control command and reversing with the second control
command.

e Switching on and switching off a direction of rotation with each control command.

Minimum/maximum frequency of the motor

The minimum and maximum frequency with which the motor operates or is limited
regardless of the frequency setpoint.

® Minimum frequency [P1080] - factory setting 0 Hz

e Maximum frequency [P1082] - factory setting 50 Hz

Ramp-up time and ramp-down time

The ramp-up and ramp-down time define the maximum motor acceleration when the speed
setpoint changes. The ramp-up and ramp-down time is the interval between motor standstill
and the maximum frequency, or between the maximum frequency and motor standstill.

® Ramp-up time [P1120] - factory setting 10 s

® Ramp-down time [P1121] - factory setting 10 s

50
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4.4 Commissioning with factory settings

Prerequisites for using the factory settings

In simple applications, commissioning can be carried out just using the factory settings. This
section explains what prerequisites must be fulfilled for this purpose and how they are
fulfilled.

1.

The inverter and motor must match one another; compare the data on the motor rating
plate with the technical data of the Power Module.

The rated inverter current must, as a minimum, be the same as the motor.

The motor power should match that of the inverter; motors can be operated in the
power range from 25 % ... 100 % of the inverter power rating.

The digital and analog inputs must be connected in accordance with the wiring example.
(See Section 'Wiring example (Page 52) ")

You then have to "tell" the inverter the following,

the source of its commands:
- from an operator panel,

- from the digital inputs

- from the fieldbus interface

You can change this command source using parameter PO700 if the factory setting is
not appropriate for your application.

where it gets its speed setpoint (setpoint source)
- from an analog input (analog setpoint)

- as fixed frequency from a digital input

- from the fieldbus interface

You can change this frequency sefpoint source using parameter P1000 if the factory
setting is not appropriate for your application.

CU240S and CU240E Control Units, FW 3.2
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4.4 Commissioning with factory settings

441 Wiring examples for the factory settings

Many applications function using the factory settings

To ensure that the factory setting can be used, you must wire the control terminals on your
inverter as shown in the following examples.

Default settings for the control terminals on the CU240E

+10V 10 V power supply
ov ov

AlO
AlO-
DIO ON/OFF

DI1 Direction reversal

DiI2 Fault acknowledgement
DI3
u24v 24\ power supply
Al1+
Al1-
AOO0+
AOO0-
PTC+
PTC-
Dl4
DI5

Frequency setpoint

0 N O WN -

©

A A A
N = O

Actual frequency

-
w

10

OOOOO?ﬁTCL??jTOOOOéd)OO 000000600

A A A A A
© © N O O

NC
NO DOO Drive fault active
COM

N
=

71

N
N

NO DO1 i i
COM Drive alarm active

NCC
NO } DO2
COM
AO1+
AO1-
uov oV
RS485 - A
RS485-B

NN
NN

N NN
~N O O

N
(o]

w N
o ©

Figure 4-1 CU240E terminal overview: wiring example for using the factory settings
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Default settings for the control terminals on the non-bus-capable CU240E

+10V 10 V power supply
ov ov

AlO
AlO-
DIO ON/OFF

DI1 Direction reversal

DI2 Error acknowledgement
DI3
U24v (9 FDIOA)* 24\ power supply
A+
Al1-
AO0+
AOO-
PTC+
PTC-
Dl4
DI5

NC
NO DOO
COM Drive fault active

NO

COM } DOt Drive alarm active
NCC

NO } DO2
COoM

AO1+

AO1-
uov ov

Frequency setpoint

0 NOoO O~ WN -

©

- a
N = O

Actual frequency

A A A A a
No o b~ w

-
©

NN
- O

i
OOé)jTi??jTooooééooood)d)d)d)d)d)d)

N NN
~N o O

N
[e3)

31 +24V

32 oV

33 ENC+
Supply

00

0]

40 Dle
41 DI7
42 DI8

60 FDIOA)*
61 FDIOB)*
62 FDI1A)*
63 FDI1B)*

0000

70 ENCAP
71 ANC AN
72 ENCBP
73 ENCBN
74 ENCZP
75 ENCZN

000000

* Failsafe versions in brackets

Figure 4-2  CU240S terminal overview: wiring example for using the factory settings
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442 Factory setting of the frequency inverter

Default command and setpoint sources

Inverters used in automation solutions have the appropriate fieldbus interfaces. These
inverters are preset in the factory so that the appropriate control and status signals can be
exchanged via the fieldbus interface.

Inverters without a fieldbus interface are pre-set in the factory so that the digital and analog
and input output signals are exchanged via terminals.

For instance, if you do not want to control an inverter equipped with a fieldbus interface via
the fieldbus, but instead using switches and pushbuttons that are connected to the digital
inputs, then you must change parameter P0700 as follows.

Table 4- 2 Command and setpoint sources

Parameters Description

P0700=2o0r6 Select the command source
2: Digital intputs (P0701 ... PO709) (factory setting for CUs without fieldbus interface)
6: Fieldbus (P2050 ... P2091), (factory setting for CUs with fieldbus interface)

P1000= 2or 6 Select the setpoint source
2: Analog setpoint (factory setting for CUs without fieldbus interface)
6: Fieldbus (factory setting for CUs with fieldbus interface)

Table 4-3  Factory settings of additional important parameters

Parameter | Factory setting | Meaning of the factory setting Function Access
level
P0003 1 Access to the most frequently used | Selecting the user access level 1
parameters
P0004 0 All parameters are displayed Parameter filter: filters parameters in 1
accordance with the functionality
P0010 0 Ready to be entered Commissioning parameter 1
P0100 0 Europe [50 Hz] Frequency of the regional supply network 1
e |EC, Europe
¢ NEMA, North America
P0300 1 Induction motor Select the motor type (induction motors / 2
synchronous motor)
P0304 400 V] Rated motor voltage 1
(in accordance with the rating plate in V)
P0305 depends on [A] Rated motor current 1
the (in accordance with the rating plate in A)
Power Module
P0307 depends on [kW/hp] Rated motor output 1
the (in accordance with the rating plate in
Power Module kW/hp)
P0308 0 [cos phi] Rated motor power factor (in accordance 1

with the rating plate in cos 'phi') if P0100 =
1.2, then P0308 is irrelevant

CU240S and CU240E Control Units, FW 3.2
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Parameter | Factory setting | Meaning of the factory setting Function Access
level
P0309 0 [%] Rated motor efficiency (in accordance with 1
the rating plate in %) if P0100 = 0, then
PO0309 is irrelevant
P0310 50 [Hz] Rated motor frequency 1
(in accordance with the rating plate in Hz)
P0311 1395 [rpm] Rated motor speed 1
(in accordance with the rating plate in rpm)
P0335 0 Non-ventilated: Shaft-mounted fan | Motor cooling (specify the motor cooling 2
in the motor system)
P0625 20 [°C] Ambient temperature of motor 3
P0640 200 [%] Motor overload factor (entered in % referred | 2
to P0305)
PO700 20r6 2 for non-bus-capable CUs Select the command source 1
6 for bus-capable CUs
PO727 0 DIO: On/ off Control response when the motor starts 3
DI1: Direction reversal (start, stop, reverse)
P0970 0 Locked Restore factory settings 1
P1000 20r6 2 for non-bus-capable CUs Select the source of the frequency setpoint | 1
6 for bus-capable CUs (setpoint input)
P1080 0 [Hz] Minimum frequency 1
P1082 50 [Hz] Maximum frequency 1
P1120 10 [s] Ramp-up time 1
P1121 10 [s] Ramp-down time 1
P1300 0 V/f control with linear characteristic | Control mode 2
P3900 0 No quick commissioning Completes the quick commissioning 1
CU240S and CU240E Control Units, FW 3.2
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443 Default terminal settings

Factory settings of the process interfaces

Digital inputs

Terminal | Abbreviation Parameter | Factory setting Meaning of the factory setting

5 DIO P0701 1 ON/OFF1

6 DI1 P0702 12 Direction reversal

7 DI2 P0703 9 Fault acknowledgment

8 DI3 P0704 15 Fixed frequency selector bit O (direct) [P1001]
16 Di4 P0705 16 Fixed frequency selector bit 1 (direct) [P1002]
17 DI5 P0706 17 Fixed frequency selector bit 2 (direct) [P1003]
40 DI6 P0O707 18 Fixed frequency selector bit 3 (direct) [P1004]
41 DI7 P0O708 0 Digital input locked

42 DI8 P0709 0 Digital input locked

Digital inputs of the safety functions

Terminal | Abbreviation Parameter | Factory setting Meaning of the factory setting

60 FDIOA P9603 0 Digital inputs of the safety functions are locked
61 FDIOB

62 FDIMA

63 FDI1B

Digital outputs (relay outputs)

Terminal | Abbreviation Parameters | Factory setting Meaning of the factory setting

18 NC DOO0 P0731 52.3 Drive fault active

19 NO

20 COM

21 NO DO1 P0732 52.7 Drive alarm active

22 COM

23 NC DO2 P0733 0.0 Relay output is locked

24 NO

25 COM

CU240S and CU240E Control Units, FW 3.2
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Analog inputs
Terminal | Abbreviation Parameters | Factory setting Meaning of the factory setting
3 AlO+ AlO PO756 [0] 0 Set unipolar voltage input
in addition to parameterizing DIP switch on CU housing.
10 Al1+ Al1 P0756 [1] 0 Set unipolar voltage input
in addition to parameterizing DIP switch on CU housing.
Analog outputs
Terminal | Abbreviation Parameters | Factory setting Meaning of the factory setting
12 AOO0+ | AOO P0O771[0] 21 Frequency on the inverter output;
13 AOO- analog output 0 can be switched from current output to
voltage output by means of P0776
26 AO1+ | AO1 PO771[1] 21 Frequency on the inverter output;
27 AO1- analog output 1 is current output only
Encoder interface (encoder)
Terminal | Function Parameter | Factory setting Meaning of the factory setting
70 Channel A - P0400 0 Evaluation of the speed encoder is locked
non-inverting
71 Channel A -
inverting
72 Channel B -
non-inverting
73 Channel B -
inverting
74 Zero pulse -
non-inverting
75 Zero pulse -
inverting
PTC/KTY84 interface
Terminal | Abbreviation Parameters | Factory setting Meaning of the factory setting
14 PTC+ P0601 0 Evaluation of the motor temperature sensor is locked
15 PTC-

CU240S and CU240E Control Units, FW 3.2
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4.5 Commissioning with STARTER

Prerequisites

The STARTER commissioning tool features a project Wizard that guides you step-by-step
through the commissioning process. Configuring the inverter using the PC is significantly
more user friendly and faster than commissioning using the operator panel.

The following is required to commission the inverter via the PC:

® A PC connection kit for connecting the inverter to a PC.
Order no.: 6SL3255-0AA00-2AA1

Figure 4-3  PC connection kit

® The installed STARTER software.
(supplied with the PC connection kit). You can download the latest version from the
Internet under the following address
(http://support.automation.siemens.com/WW/view/en/10804985/133100):

® The motor must be connected to the inverter.

CU240S and CU240E Control Units, FW 3.2
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451 Creating a STARTER project

Description

An inverter can be parameterized in a user-friendly fashion using the Project Wizard. The

commissioning procedure described here follows the Project Wizard. The PC communicates
with the inverter via the USS interface.

e Switch on the inverter supply voltage
® [aunch the STARTER commissioning tool.
® Use the Project Wizard and click on the "Find drive units online ..."

Project Wizard Starter x|
e 2 3 4
Introduction Create PG/PC - Set Insert dive Summary
new project interface units

Amange drive units
offline. ..

(7 Find ditve urits
online... ;

Dpen existing
project (offline]...

[V Display Wizard during start

Cancel I

Figure 4-4  Start field

In the screen that follows (not shown here), enter a meaningful name into your project,
e.g. "Basic Commissioning" and click on "Continue". The following dialog box is

displayed.
Project Wizard Starter x|
1. 2. ! 4
Introduction Create FG/PC - Set Inzert drives Summary

new project interface

Specify the onling connection to the drive unit:

interface: PC COM-Port [LUS5)

@ Change and test... |

Cancel |

Figure 4-5  Setting the PC interface

® (Click "Change and test..." to set up the PG/PC interface.

CU240S and CU240E Control Units, FW 3.2
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PG/PC - Set interface

e Select "PC COM-Port (USS)" from the list and click on "Properties ..."

Set PG/PC Interface

Access Path |

Accesz Point of the Application;

IS?DNLINE [STEPY)  -: PCCOM-Port (USS)
[Standard for STEP 7)

Interface Parameter dezignment Uzed:
|PC COM-Part [USS)

B8 <More:

B 150 Ind. Ethemet -» IntelF
BN 150 Ind. Ethemet -» Realtek.
PC COM-Port [US5]

P

[Parameterizing your FC COM port far a
1155 protocol

Properties. .. |
Diagnostics.. |

Copy... |
P i [VE[ErE |
| 3

=

Interfaces
’7 Add/Remowve:

Select... |

Cancel |

Help |

Figure 4-6  Setting the USS interface

e |f"PC COM-Port (USS)" is not available, click on "Select ..." to install the "PC COM-Port
(USS)" interface as shown in the "Install/Remove Interfaces" dialog box.

Selection:

tdocule

EICFIR13A2

HECFagT1442

B1S0 Ind. Etharmet

B FC Adapier | |
PG COM-Por (USS)
BFCPF cabla

B Sennl cablalFR)
BITCRIF

Installed:

hodule

FICFs512

BI50 Ind. Etharmet -» Eroadcom Matdreme Gig
BAIS0 Ind. Etharnet -» Cisco Syatams VFH Adapier
BAIS0 Ind. Etharnet -» Intal{F) FRO Wirsless .
HFC COM-For (LUSS)

B TCAIF -» Broadeom Malxireme Gig.
HATCRF -» Cisoa Systems VRN Adaptar
TATCRNP > InteliF) FROSWieless

<

>

VYooooooools

€

[ Display modules ready for operation onhy

|PROFIEIUS—£0-USS cormentervia PC sensl interzce (COM por)

Close

Figure 4-7  Installing the USS interface

60

Help
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e [f you have installed the "PC COM-Port (USS)" interface, close the dialog box and now
call up "Properties - PC COM-Port (USS)".

Properties - PC COM-Port [US5]) | x|

Intertace | Extended | AS45 |

Interfane: ICDM1 'I

Baud rate:

— Baud rate test——

Read | |384DD

0K |  Standad | Abbrechen | Hite |

Figure 4-8  PC COM properties

® |n this dialog box, you can set the COM interface (COM1, COM2, COM3) and baud rate
(default: 38400).

® To determine the correct values of your interface, choose e.g. COM1, and then click on
"Read".

e Under the "RS 485" tab, in addition, select the "Automatic mode". Using various baud
rates in succession, the PC checks whether communications have been established to
the inverter. This can take several minutes.

o [f"??7" is displayed in the Baud rate test field then the baud rate test was unsuccessful.
and you should choose a different COM interface. In the case of the correct COM
interface, a value is displayed. Enter this value into the "baud rate" selection field.

CU240S and CU240E Control Units, FW 3.2
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e When you click "OK", the "Set PG/PC Interface" dialog box is displayed again.

_ _ Tip
/@\ In the "Set PG/PC Interface" dialog box, you can view the stations that can be accessed
via USS by choosing "Diagnostics...":

LSS nebwork diagr ics

Automatic: Slove Recognition |

Bus node
0 1 2 il 4 5 B 7 B q

S it A R S R A i R 8 T [

m 0 d d g g = 9 9 0 &

2 N i O i O O i O T (O

* = Legend

Test- slaves I [+ Assigned

I Free
QK Abbrechen | Hilfie: |

® \When you choose "OK" again, this takes you back to the Project Wizard.

e By clicking on "Continue", a search is made for devices that are available online and you
then come to the step "Insert drives".

CU240S and CU240E Control Units, FW 3.2
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Insert drives

Project Wizard Starter

4.5 Commissioning with STARTER

Introduction

1.
Create
e project

2

F'GJF'C - Set Ikzert arives

interface

3

4,
Surnrnary

i~ Preview

EI--% Basic Commissioning

Refresh

WiEW

< Back | Continue > |

Cancel |

Figure 4-9

Insert drives

e |n this dialog box, enter a name for your inverter, e.g. "SINAMICS_G120_CU240S" (no
blanks or special characters).

® Click on "Next".

® Close the "Summary" dialog box by choosing "Finish".

CU240S and CU240E Control Units, FW 3.2
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45.2

Description

64

Establishing an online connection between the PC and converter (going "online")

With the procedure described above, the project has been created and your inverter is
integrated into the project tree. However, there is no online connection.

® Click on El ("Connect to the target system"), in order to go online with the inverter.

The left-hand column in the dialog box below contains the online data that has been saved,
while the right-hand column contains the offline data that has been saved.

e Click on "Load HW configuration to PG" to download the online data into your PC.

Online/offline comparison

The configuration of SINAMICS_G120_CL2405 [ DvMMM4G120 ] online differs from the project

zaved offline.

Offline E

CU type CcuU240s DP

Figldhuz PROFIBUS

Communication

uss Based on RS232
Communication

MMC-Starage | Available

IMput/Outputs |01 9, DO 3, A1 2, 20 2

Electomech. Available

Brake Relay

Operatar Panel |BOP
Interface

Electronic

|

DiZ, Compound and Dynamic Braking

| o

Adjuzt via:

Load Hw configuration to PG Mate:

The loading of the hardware configuration
can result in parameter: being added or removed.

L 0_CU2405 I

|

Figure 4-10
example)

® To conclude your entry, choose "Close".

Inverters found online (using the SINAMICS G120 with Control Unit CU240S DP as

e The status display changes from the "Offline mode" with blue background into the "Online

mode" with yellow background.

CU240S and CU240E Control Units, FW 3.2
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453 Starting the general commissioning

Description

® When the final dialog box in the "Going online" section is closed, the text "Offline mode"
in the bottom right of the dialog box changes to "Online mode".

[FFSTARTER - Basic Commissioning_1

Project Edit  Target syskern  View Ophions  Window Help

| 0| (8| | [ o ||| M2 | i | e aln | B |

x

EI--% EBiasic Commissioning_1
----- ™ Insert single drive unit
-l SINAMICS_G120_cuz40s

Project I

=
Jizplay information Acknowledge all | Acknowledge | Help far event |
Levvel | Time | Source | Meszage
‘ Fault [PG] 02102008 13:54:46 SIMAMICS_G120_ClJ2405 395 Acceptance Test / Cal
< | *l

. Alarms E Target system output I 5.’:5 Diagnostics overview I

Press F1 to open Help display, |PC COM-Part (L155) [Online mode 7
Figure 4-11  Going online with STARTER (example with SINAMICS G120)

® For modular inverters that comprise a Control Unit and Power Module, when first
powered-up and after replacing a control unit or a Power Module, message F0395 is
output. This message is intentional and does not indicate that the inverter is faulty. This
message monitors the individual inverter components (CU and PM) against unauthorized
replacement.

e Select and acknowledge message F0395 that is present as described in the Section
"Initial coupling of the CU and PM".

Note

For information about the symbols used in STARTER, call up the online help. Press
<Shift><F1> and choose the relevant symbol. For example:

E--% Biasic Commnissioning
LB Insert single drive unit

--%ﬁw

e Open the drive unit (fls), by double clicking on the drive object (&)

® (Click on "Wizard ..." for the (basic) commissioning, and let the Wizard guide you.

CU240S and CU240E Control Units, FW 3.2
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Carrying out commissioning

The Project Wizard navigates you step-by-step using pull-down menus through the basic
settings for your application.

® You get to the next menu item by pressing, choose "Next".

Configuration - SINAMICS_G120 - Control structure 2]

Drrive: SIMAMICS_G120,DDS 0, CDS ©
[10efaults of the setpoinl _
[10rive zetting

Setpt. Contral method: <

_|Wf with linear characteriztic (0] ﬂ— ~|

[10rive functions
[Impoartant parameters
[ICalculation of the mata
1S urnrmary

Previouzly made settings are logt through a reconfiguration; it iz not
pozsible to cancel the configuration onling.

< Back I Mexst > I Cancel Help

Figure 4-12  Start field: commissioning

CU240S and CU240E Control Units, FW 3.2
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® For the "Drive functions" menu item, we recommend that motor data identification:

"Locked" should be selected.

Configuration - SINAMICS_G120 - Encoder

e Contral shucture Drive: SINAMICS_G120, DDS 0.CDS 0

2=

WD efaults of the zetpoinl
[WCirive zetting

[witdatar data

[10rive functions

[Impoartant parameters
[ICalculation of the mal

1S urnrmary

[Wator wihich encoder do you want to uze?

< Back I Mext » I

Cancel

Help

Figure 4-13 Deselecting motor data identification

Note
Motor data identification

Motor data identification is only required for vector control - and it is described there.

CU240S and CU240E Control Units, FW 3.2
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68

® For the menu item "Calculation of the motor data", we recommend that you select

"Restore factory settings and calculate motor data".

Configuration - SINAMICS_G120 - Calculation of the motor data

e Contral shucture Drive: SINAMICS_G120, DDS 0.CDS 0

WD efaults of the zetr

2=

[WCirive zetting
tdatar

@ motor commizsioning:

[witdatar data
[WIE hioder
Wl Crrivee functions

[wllrmportant parameters
" Calculate mator data only

1S urnrmary

{* Festore factory setting and calculate maotar data

< Back I Mext » I

Help |

Figure 4-14  Calculating the motor data and restoring the factory setting

CU240S and CU240E Control Units, FW 3.2
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® The Project Wizard for the (first) commissioning is concluded with the following summary:

Configuration - SINAMICS_G1Z20 - Summary

[w]Cantrol structure

WD efaults of the zetpoinl
[WCirive zetting

[w] b akiar

[witdatar data

[WIE hioder

Wl Crrivee functions
[wllrmportant parameters
[w]Calculation of the mata

i

N —

O

2=

Drive: SINAMICS_G120,DDS 0.CDS 0

The following data of the drive has been entered:

Control structure; -
Cantral mode, Drive Datazet 0 [DDSO]: 0
Defaults of the setpointz/command sources:
US5 address, USS on AS232: 0
Selection of command source, Command Datazet 0 [CDS0); 2
Selection of 2/3-wire method , Command D atazet 0 [CDS0): 2
Selection of frequency setpoint, Command Dataset 0 [CDS0); 0
Selection of tarque setpaint, Command Dataset 0 [COS0): 0
Dirive setting:
Europe / Marth America: 0
Mator:
Select motar type, Drive Datazet 0 [DDSO]: 1
Maotor data;
Rated motar voltage, Drive Dataset 0 [DDSO): 4000

Copy text to clipboard |

¥ Copy FaM to BOM [save data in the drive)

< Back I Finizh I Help |

Figure 4-15 Completing commissioning

® Finally, choose "Finish".

CU240S and CU240E Control Units, FW 3.2
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454 Commissioning the application

Description

[ Project Edit Target system Wiew Options Window Help -2 =l

You can now commission your application using the "Drive Navigator" screens or by
using the functions available in the project tree.

Save your settings so that they are protected against power failure (see below).

Once you have commissioned your application, disconnect the online connection
between the PC and inverter by clicking on E

| 10 || 21 5| o | 2 ] ]| ] a5 |

E--% Basic Comrnissioning_1
L) Tnsert single drive unit
-l STNAMICS G120 CUZ405 0.00 Hz 0.00 Hz

-l SIMAMICS G120

i3 Drive navigator

» Configuration

----- 8= Inputsjoutputs

- Setpaint channel

-3 Open-loop/closed-loo

% Functions

H- 3 Messages and manitol

% Technology contraller |

E|>> Commissioning

----- » Conkrol panel

i Idertificationfopti

3 Communication

-3 Diagnostics

|

B

x
Dirivve nawigatar |

|»

1|1

Frequency setpoint  Frequency limitation Rarmp-function

-
1| | »

I 0:1 CDSZID[ﬁctivj DDSZID[ﬁctivj Ql Cloge | Help |

Froject I

[y SIMAMICS G120 |

|

=
| SINAMICS_G120_CU2405 - SINAMICS_G120 =l E&l Help |

Alarmz 9 Control panel E Target spstem output I Et:!ﬁ Diagnostics owerviem I

=

Press F1 ko open Help display.

|Control priority [drive control panel] - stop with.space bar! . PC 2

Figure 4-16  Application communication

Storing data in a power-independent manner

In the project tree, select your SINAMICS project

Double-click on "Drive Navigator".

Select "Commissioning" in the working area

In the dialog box, select "Save data in the drive (RAM to ROM)".

You can now disconnect the online connection with [3 "Disconnect from target system"
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4.6 Commissioning with the operator panel

4.6.1 Function of the Basic Operator Panel

The Basic Operator Panel (BOP) offers various commissioning options and ways tosave
data and transfer data with the BOP (Page 77).

The Basic Operator Panel can be used to commission drives, monitor operation and set
individual parameters. The keys can be used, for example, to set control signals and the
speed setpoint. Parameter changes that are made using the BOP are saved so that they are
protected against power failure.

The Basic Operator Panel for 'local' operation and how to attach it to the Control Unit

oo
00
i

0o

=
<

Hz in

S

JOG

il
~ g3

e
<>

How to attach the BOP to the Control Unit.

The Basic Operator Panel is an input and display instrument that allows you to operate
inverters "locally”. A BOP can be used for more than one inverter and is mounted directly on
a Control Unit.

The BOP has 8 keys and a 2-line screen for displaying values and units:
® Line 1 shows a parameter number or value

® Line 2 shows the corresponding physical unit

CU240S and CU240E Control Units, FW 3.2
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4.6.2

How to use the BOP

BOP controls and displays

Table 4-4  Operator controls of the Basic Operator Panel and its functions
Key Function Function / result
Foooo Status LED Shows parameter numbers, values, and physical units of

measure.

Parameter access

This button allows you to access the parameter list.
r __ _ _read-only parameters: for display only
P_ _ _ _ write parameters: these can be changed

Increase displayed
values

This button allows you to scroll forwards in the parameter
list;

Decrease displayed
values

This button allows you to scroll backwards in the parmeter
list.

2 <>

Function key

The function of this button varies depending on the data
displayed:

If a parameter number is displayed and you press this
button once briefly, you can return to the start of the
parameter list r0000.

If a parameter value is displayed and you press this
button once briefly, the cursor jumps to the next position
(e.g. in a multi-digit number). This allows you to change a
decimal number digit by digit, for example.

If an alarm or a fault message is displayed and you press
this button once briefly, this acknowledges the message.

Start motor Press this button to start the motor.
In the factory setting, this button is not active:
activate with P0700 = 1

Stop motor Press this button to stop the motor.

OFF2 is always activated: Press twice briefly or press
once for longer: The motor coasts to a standstill.

In the factory setting, OFF1 is not active.
To activate it, set P0700 = 1.

H 060

Change direction of
rotation

When you press this button, the direction of motor rotation
is reversed (CW/CCW).

In the factory setting, this button is not active.
To activate it, set P0700 = 1.

JOG

Jog mode

Run the motor in jog mode. The motor rotates at a
predefined speed for as long as this key is pressed (and
kept down).

In the factory setting, this button is not active.
To activate it, set P0O700 = 1.
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4.6.3 Parameterization with the BOP (two examples)

All of the parameter changes, which are made using the BOP, are saved so that they are
protected against power failure.

Changing a parameter value using the BOP

The following description is an example of how to change any parameter using the BOP.

Table 4- 5 Change P0003 (set user access level "3")

Step Result displayed
1 |Press n to access the parameters. 0000
2 |Press u until PO003 is displayed. Fooo3
3 |Press n to display the parameter value. !
4 |Press m to set the required value (to 3). 3
5 |Press n to confirm and save the value. Pooos3
6 | The user can now view all parameters in steps 1 to 3.

Using the BOP to change parameters with more than one index
The next example shows how the value of an indexed parameter can be changed.

Table 4- 6 Change index parameter P0700 (set command source "BOP" under index 1)

Step Result displayed
1 |Press n to access the parameters. 0000
2 |Press u as often or as long as required until P0700 is displayed. POI0D
3 |Press n: index "in000" is displayed. w0000
4 |Press m to select index 1. n001
5 |Press n to display the value that is currently set. o
6 |Press m until the required value is displayed. I
7 |Press n to confirm and save the value. POT00
8 |Press n until r0000 is displayed. 0000
9 |Press n to reset the display to the standard drive display (as

defined by the customer).

Note

When parameter values are being changed, the BOP sometimes displays the message
"bUSY". This means that the inverter is currently processing a higher-priority task.

CU240S and CU240E Control Units, FW 3.2
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4.6.4 Commissioning steps

The following section provides a step-by-step guide to quick commissioning, which is
sufficient for the majority of applications.

The first step in commissioning a drive train is to ensure that the inverter and motor are
harmonized. This inverter-motor combination can then be adapted in line with the
requirements of the drive machine

The inverter is adapted to the requirements of an application by parameterizing it. A
corresponding parameter list with explanations is provided on the following pages.

4.6.5 Commissioning V/f control

Since the load characteristic can be set as required, V/f control is sufficient for many drive
trains. A drive train that operates with V/f control with a linear characteristic can be set by
entering the following parameters.

Parameter settings for V/f control

Table 4-7

Setting the access level and parameter filter

Parameters

Description

P0003 =1

User access level

1: Standard: Allows access to the most frequently used parameters (factory setting)
2: Extended: Allows extended access, e.g. to inverter I/O functions

3: Expert: To be used by experts

P0010 =1

Commissioning parameter filter

0: Ready (factory setting)

1: Quick commissioning

30: Factory setting - initiate restore factory settings

To parameterize the motor rating plate data, set P0010 = 1.

Table 4- 8

Data on the environmental conditions at the installation location

Parameters

Description

P0100=0

Europe / North America (line frequency of region)
0: Europe [kW], standard frequency 50 Hz (factory setting)
1: North America [hp], standard frequency: 60 Hz
2: North America [kW], standard frequency: 60 Hz

P0230=0

Output filter
0: No filter (factory setting)

P0233 = ...

Filter inductance of the output filter used
0.000 (factory setting)

P0234 = ...

Filter capacitance of the output filter used
0.000 (factory setting)
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Table 4- 9 Motor data in accordance with the specifications on the motor rating plate

Parameters | Description

P0304 = ... Rated motor voltage (enter value as specified on the motor rating plate in Volt)
400 [v] (factory setting)
The rating plate data entered must correspond to the motor connection type
(star/delta) (i.e. with a delta motor connection, the delta rating plate data must be
entered).

P0305 = ... Rated motor current (enter value as specified on the motor rating plate in Ampere)
1 [A] (factory setting)

P0307 = ... Rated motor power (enter value as specified on the motor rating plate in kW or hp)
0.37 [KW / hp] (factory setting)
If PO100 = 0 or 2, the data is specified in kW
If PO100 = 1, the data is specified in hp.

P0308 = ... Rated motor power factor [cos phi]
0.820 (factory setting)
This parameter is irrelevant when P0100 = 1 or 2.

P0O310 = ... Rated motor frequency (enter value as specified on the motor rating plate in Hz)
50.00 [HZz] (factory setting)
When this parameter is changed, the number of pole pairs for the motor is
automatically recalculated.

PO311 = ... Rated motor speed (enter value as specified on the motor rating plate in rpm)

1395 [U / min]

Table 4- 10  Specify command source and frequency setpoint source

Parameter Description
P0700 =2 or | Select the command source
6 : Standard factory setting (restores the CU to the factory setting)
: BOP (Basic Operator Panel keys)
: Digital inputs (factory setting for 'stand-alone' CUs)
:USS on RS 232
:USS on RS 485
: Fieldbus (factory setting for fieldbus-capable CUs)
P1000 = 2 or | Select the setpoint source
6 : No main setpoint

: MOP setpoint

: Analog setpoint (factory setting for stand-alone CUs)
: Fixed frequency

: USS at RS 232

: USS at RS 485

: Fieldbus (factory setting for fieldbus-capable CUs)

: Analog setpoint 2

NO OB WON_2OMOOBRN-=2O0
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4.6 Commissioning with the operator panel

Parameters that must be set in every application

Description

Minimum frequency
0.00 [Hz] factory setting

Enter the minimum frequency (in Hz) at which the motor runs independently of the
frequency setpoint. The value set here applies to CW and CCW rotation.

Maximum frequency
50.00 [Hz] factory setting

Enter the maximum frequency (in Hz) to which the motor is restricted independently of
the frequency setpoint. The value set here applies to CW and CCW rotation.

Rampup time

10.00 [s]

Enter the time (in seconds) in which the motor is to accelerate from standstill to the
maximum frequency (P1082).

If the ramp-up time is too short, alarm A0501 (current limit value) may be output or the
inverter is shut down with fault FO0O01 (overcurrent).

Rampdown time
10.00 [s]

Enter the time (in seconds) during which the motor is to be decelerated (braked) from
the maximum frequency (P1082) to standstill. If the ramp-down time is too short,
alarm A0501 (current limit value) or A0502 (overvoltage limit value) may be output or
the inverter is shut down with fault FO001 (overcurrent) or FO002 (overvoltage).

End quick commissioning (= start internal motor data calculation)

Description

Table 4- 11
Parameter
P1080 = ...
P1082 = ...
P1120 = ...
P1121 = ...

Table 4- 12
Parameter
P3900 =1

End quick commissioning
0: No quick commissioning (factory setting)

1: Quick commissioning incl. restoring factory settings

- Calculate the motor data with the quick commissioning parameters
- Restore the factory settings for the /O

- Restore the factory settings for all other parameters

2: Quick commissioning incl. restoring the factory settings for the 1/0.

- Calculate the motor data with the modified quick commissioning parameters
- Restore the factory settings for the 1/0

- All the other parameters remain unchanged

3: Quick commissioning with motor data only

- Calculate the motor data with the quick commissioning parameters
- I/O settings remain unchanged

- All the other parameters remain unchanged

When P3900 = 1, 2, or 3, the value for P1082 is written to P2000.

When quick commissioning is being completed, the message "bUSY" is displayed on
the BOP. This means that the system is in the process of calculating the control data
and saving the parameter values in the EEPROM.

Once quick commissioning has been carried out, P3900 and P0010 are set to 0.

When you press "FN" and "P" on the BOP, the actual frequency is displayed.
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4.7 Data backup with the operator panel and memory card

4.7 Data backup with the operator panel and memory card

471 Saving and transferring data using the BOP

The operator panel as a medium to backup and transfer data

You can save a parameter set on the operator panel and transfer it to other inverters, e.g. to
identically parameterize several devices or to transfer the settings after a device has been
replaced.

Prerequisites for transferring data sets from the operator panel to a different inverter

The Control Unit to which the parameter set is transferred must be of the same type and
have the same firmware release as the source Control Unit. (Same 'type' means: The same
Order No.)

Saving the parameters on the operator panel (upload)

Table 4- 13 Transfer data from the inverter to the operator panel

Parameters | Description

P0003 =3 3: Expert

P0010 =30 | 30: Initiating parameter transfer

P0802 =1 1: Transfer data from theEEPROM (of the inverter) to the operator panel

e If the upload procedure is successful, P0010 and P0802 are set to 0 and the "RDY"
LED lights up.

e If the download procedure is unsuccessful, FO055 or FO057 is displayed and the
LED "SF" (red) lights up. In this case, make another attempt to transfer data.

Transferring parameters from the operator panel into the inverter (download)

Table 4- 14  Transfer data from the operator panel to the inverter

Parameters | Description

P0003 = 3 3: Access level 3

P0010 =30 | 30: Initiating parameter transfer

P0803 =1 1: Transfer data to theEEPROM (of the inverter) from the operator panel

e If the upload procedure is successful, P0010 and P0803 are set to 0 and the "RDY"
LED lights up.

e |f the download procedure is unsuccessful, FO055 or FO057 is displayed and the
LED "SF" (red) lights up. In this case, make another attempt to transfer data.
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4.7 Data backup with the operator panel and memory card

4.7.2 Saving and transferring data using the MMC

The MMC memory card as a medium for backing up and transferring data

You can save a parameter set on the memory card and transfer it to other inverters, e.g. to
identically parameterize several devices or to transfer the settings after a device has been

replaced.

Data backup

The MMC is a removable, non-volatile flash memory for the parameter set of an inverter and
does not require a power supply. For instance, this can be used to transfer parameter
settings to a new inverter after the previous one was replaced.

We recommend that memory card MMC (Order No.: 6SL3254-0AMO00-0AAO0) should be

used.

Prerequisites for transferring data sets from the MMC to a different inverter

The Control Unit to which the parameter set is transferred must be of the same type and
have the same firmware release as the source Control Unit. (Same 'type' means: The same

Order No.)

Backup the parameters on the MMC memory card (upload)

Table 4- 15  Transferring data from the inverter to the memory card

Parameters

Description

Insert MMC

A0564

When saving data, this alarm can be ignored.

This alarm is only displayed if the value of parameter P8458 = 1 or 2 and means that
the MMC was inserted while the device was in operation and an MMC was not
inserted when the inverter was booted.

P0003 = 3

3: Expert

P0010 = 30

30: Initiating parameter transfer

P0802 =2

2: Transfer data from theEEPROM (of the inverter) to the MMC. "RDY" LED flashes.

e |If the upload procedure is successful, P0010 and P0802 are set to 0 and the "RDY"
LED lights up.

¢ If the download procedure is unsuccessful, FO061 or FO062 is displayed and the
LED "SF" (red) lights up. In this case, make another attempt to transfer data.

Remove the
MMC

Note

Time it takes to save the data

It can take several minutes to transfer data to the MMC memory card.
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4.7 Data backup with the operator panel and memory card

Transferring the parameters from the MMC memory card into the inverter (download)

Table 4- 16  Transferring data from the memory card to the inverter

Parameters | Description

P0003 =3 3: Expert

P0010 =30 | 30: Initiating parameter transfer

P0803 = 2 2: Transfer data to the EEPROM (of the inverter) from the MMC. "RDY" LED flashes.

e If the upload procedure is successful, P0010 and P0803 are set to 0 and the "RDY"
LED lights up.

e |f the download procedure is unsuccessful, FO061 or FO062 is displayed and the
LED "SF" (red) lights up. In this case, make another attempt to transfer data.
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5.1 Overview of inverter functions

Fail-safe functions

- STO
- STO

Protection functions

- SS1 - Overcurrent
Command sources
- SBC - Overvoltage
- Digital inputs - Overtemperature

- Operator panel

- System
Fail-safe com- - Fieldbus protection
mand sources
- PROFIsafe

- Fail-safe digital
inputs

Motor control Setpoint sources

- VIf control Inverter control - Analog inputs

- Vector control - Two-wire control - Fixed setpoints

without encoder - Motorized
- Three-wire control potentiometer
- Vector control .
with encoder - Control via fieldbus - JOG setpoint
- Fieldbus

- Torque control

Technological
functions

_ Setpoint calculation
- Flying restart _ Status messages
- Technology controlle - Ramp-function generator

- Automatic restart - Limitation - Digital outputs

- Skip - Analog outputs
- Fieldbus

- Brake control

- Kinetic buffering
- DC brake

- Positioning ramp
- Unassigned function blocH

Figure 5-1 Overview of inverter functions
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5.1 Overview of inverter functions

Functions relevant to all applications

82

The functions that you require in each application are located at the center of the function
overview above.

The parameters of these functions are provided with a matching basic setting during quick
commissioning so that in many cases, the motor can be operated without requiring additional
parameterization.

Inverter control is responsible for all of the other inverter functions. Among
other things, it defines how the inverter responds to external control signals.

The command source defines from where the control signals are received to
switch-on the motor, e.g. via digital inputs or a fieldbus.

The setpoint source defines how the speed setpoint is for the motor is
entered, e.g. via an analog input or a fieldbus.

The setpoint calculation uses a ramp-function generator to prevent speed
steps occurring and to limit the speed to a permissible maximum value.

The motor closed-loop control ensures that the motor follows the speed
setpoint.
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5.1 Overview of inverter functions

Functions required in special applications only

The functions, whose parameters you only have to adapt when actually required, are located
at the outer edge of the function overview above.

The production functions avoid overloads and operating states that could
cause damage to the motor, inverter and driven load. The motor temperature
monitoring is, e.g. set here.

The status messages provide digital and analog signals at the digital outputs
or via the fieldbus. Examples include the actual speed of the motor or fault
message output by the inverter.

The technological functions allow you to activate a motor holding brake or
implement a higher-level pressure or temperature control using the
technology controller, for example.

The safety functions are used for applications that must fulfill special
requirements placed on the functional safety. These are only available for
fail-safe inverters.

Connection to a fieldbus

If you wish to operate the inverter on a fieldbus, then you must connect the following inverter
functions with the fieldbus:

® Command sources

® Setpoint sources
e Status messages

A connection with a fieldbus can be established via software tools in the control systems.
This manual includes descriptions of how you proceed for PROFIBUS and PROFINET with a
SIMATIC control.

CU240S and CU240E Control Units, FW 3.2
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5.2 Inverter control
5.2 Inverter control
5.21 Frequency inverter control using digital inputs (two/three-wire control)

Configuring start, stop and direction of rotation reversal using digital inputs

,“\ If the inverter is controlled using digital inputs, using parameter P0727, you can define how
( ) the motor responds when it is started, stopped, and the direction of rotation is changed
. ’ (reversing).
Five different methods are available for controlling the motor. Three of the five control

methods just require two control commands (two-wire control). The other two control
methods require three control commands (three-wire control).

The wide range of setting options is especially intended to be able to emulate existing control
methods on the plant or system side if the inverter has to be integrated into an existing
application. The two most common methods use the factory setting (P0727 = 0) and are
available as standard in SINAMICS inverters.

Note

When clockwise rotation is activated, the inverter generates a clockwise voltage
characteristic at its output terminals. Whether the connected motor actually rotates clockwise
depends on the wiring between the inverter and motor.

Factory setting for "start", "stop", and "direction reversal" control commands

In the factory setting (P0727 = 0), the motor is operated using two control commands. In this
case, two versions are available

Further methods for "start", "stop", and "direction reversal" control commands
Parameter P0727 offers three additional methods for controlling the motor.

® Method 3 for controlling the motor is ideal for drives where the direction of rotation is
manually changed, for instance, traction drives that are controlled from a master switch. It
functions similarly to method 2. Method 3 differs from method 2 with respect to how the
motor responds when both control commands are present at the same time, and that it
also allows you to change the direction of rotation at any time.

e Two further methods are available for controlling motors, each of which use three control
commands. With these methods, the motor is no longer controlled via the signal level
only but also with the positive signal edges of certain commands.

Just the same as method 3 of the two-wire control, the first three-wire control method is
especially suitable for drives where the direction of rotation is manually reversed.
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Table 5- 1

5.2 Inverter control

Comparison of the methods for two-wire motor control

Control commands

Motor
rotating
cw

Motor |
rotating |
CCw

I I
\\
\ \
|
[

Motor stops

Motor stops

Description

Two-wire control, method 1 (P0727=0)

Motor on

Reverse motor

1. Control command: Switch the motor on
or off

2. Control command: Reverses the motor
direction of rotation

Two-wire control, method 2 (P0727=0)
If CW and CCW rotation are selected simultaneously, the signal that was issued first has priority. The
second signal is ignored.
The motor cannot be reversed as long as it is still rotating.

Motor on,
Ccw

Motor on,
CCw

1. Control command: Switch on or switch
off the motor CW rotation

2. Control command: Switch on or switch
off the motor CCW rotation

Two-wire control, method 3 (P0727=1)
When CW and CCW are simultaneously selected, the motor is stopped.
Reversing is possible at any time.

Motor on,
Ccw

Motor on,
ccw

1. Control command: Switch on or switch
off the motor CW rotation

2. Control command: Switch on or switch
off the motor CCW rotation

CU240S and CU240E Control Units, FW 3.2
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5.2 Inverter control/

Table 5- 2

Comparison of the methods for three-wire

motor control

Control commands

[
|
\
[

Explanation

Motor — otor stops  Motor  Iyotor stops
rotating | rotating |
Cw cCcw
Three-wire control, method 1 (P0727 = 2)
Enable or 1. Control command: Enable the motor so
stop that it can be switched on or switched off
t
Motor on, \ \ 2. Control command: Switch on the motor
CW \ \ CW rotation
I I
\ \ -
\
Mot | : : ' | 3. Control command: Switch on motor
Cgvc\)/r on, | ‘ ‘ CCW rotation
|
I I
: \ \ R
I I I Vt
Three-wire control, method 2 (P0727 = 3)
Enable 1. Control command: Enable the motor so
that it can be switched on or switched off
t
\ \ 2. Control command: Switch the motor on
Motor on
\ \ or off
I I
\ \ -
1 1
R | : | : ' | 3. Control command: Enter CW or CCW
m%\tlgrrse | ‘ i rotation of the motor
| |
I
I I
|
T ‘ T >

A detailed description of all of the methods to control a motor can be found in the following
sections.
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5.2 Inverter contro/
5.2.2 Two-wire control, method 1
Function description

f“\ This control method uses two control commands as permanent signals.

(@) One control command starts/stops the motor, while the other control command changes the

<> direction of rotation.
Motor ON
Active o
Reverse
motor Active Active l
|

0 »
\V'/ .
0= OFF1

Figure 5-2  Two-wire control using digital inputs, method 1

Motor
speed

Table 5- 3 Function table

Motor ON Reverse Function
motor
0 0 OFF1: The motor decelerates to a standstill
0 1 OFF1: The motor decelerates to a standstill
1 0 The motor accelerates to the setpoint
1 1 The motor accelerates to the inverted setpoint

Table 5-4  Parameterizing the function

Parameter Description

P0700 =2 Controls the motor using the digital inputs of the inverter
P0727 =0 Two-wire control, method 1 or 2

P0701 =1 The motor is power-up with digital input 0

Further options:

The motor can be powered-up with any other digital input, e.g. with digital input 3 via
P0704 =1

P0702 =12 | The motor is reversed with digital input 1

Further options:

The motor can be reversed with any other digital input, e.g. with digital input 3 via
P0704 =12
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5.2 Inverter control/

5.2.3 Two-wire control, method 2

escri ption
©

This control method uses two control commands as permanent signals.

CW and CCW rotation of the motor is started and stopped with one control command each.
To change the direction, the drive must first decelerate to 0 Hz with OFF1 before the
direction reversal signal is accepted.

Motor OV':l/ / Command ignored
C ¢ Act| | Active -
I (I -
Motor ON / Lo ICommand ignored
CCwW [ | Active
L " .
[ | | |
Inverter : : : : : :
output R | |
frequency M I [
= t f |
Lo ! w t
. o= OFF1
Figure 5-3  Two-wire control using digital inputs, method 2
Table 5- 5 Function table
Motor ON / Motor ON/ | Function
Ccw CCW
0 0 OFF1: The motor decelerates to a standstill
0 1 The motor accelerates to the inverted setpoint
1 0 The motor accelerates to the setpoint
1 1 The first active signal has priority; the second signal is ignored.
Table 5-6  Parameterizing the function
Parameter Description
P0700 =2 Controls the motor using the digital inputs of the inverter
P0O727 =0 Two-wire control, method 1 or 2
P0O701 =1 CW rotation is activated with digital input 0
Further options:
CW rotation can be activated with any other digital input, e.g. with digital input 3 via
P0704 =1
P0702 = 2 CCW rotation is activated with digital input 1
Further options:
CCW rotation can be activated with any other digital input, e.g. with digital input 3 via
P0704 =2
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5.2 Inverter control
524 Two-wire control, method 3

Function description
f“\ This control method uses two control commands as permanent signals.

(@) Like method 2, CW and CCW rotation can be started/stopped by one control command

<> each. In contrast to method 2, however, the control commands can be switched at any time
regardless of the setpoint, output frequency, and direction of rotation. The motor does not
have to coast to 0 Hz either before a control command is executed.

cw
Act] Active Act. Act
T | >

Actilve |

Motor ON T
T I

Motor ON |
CCw

Active

Motor
speed

Figure 5-4  Two-wire control using digital inputs, method 3

Table 5-7 Function table

Motor ON/ | Motor ON/ | Function
cw cCw
0 0 OFF1: The motor decelerates to a standstill
0 1 The motor accelerates to the inverted setpoint
1 0 The motor accelerates to the setpoint
1 1 OFF1: The motor decelerates to a standstill

Table 5-8  Parameterizing the function

Parameter Description
P0O700 = 2 Controls the motor using the digital inputs of the inverter
P0O727 =1 Two-wire control, method 3

P0O701 =1 CW rotation is activated with digital input O

Further options:

CW rotation can be activated with any other digital input, e.g. with digital input 3 via
P0704 =1

P0702 =2 CCW rotation is activated with digital input 1

Further options:

CCW rotation can be activated with any other digital input, e.g. with digital input 3 via
P0O704 =2
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5.2 Inverter control/

5.2.5

Three-wire control, method 1

Function description

(=)
©

90

® The first control command is a permanent enable signal for starting the motor. When this
enable signal is canceled, the motor stops.

® CW rotation is activated with the positive edge of the second control command.
CCW rotation is activated with the positive edge of the third control command.
Enable
signal T | Active . Z | Active |
Motor ON / \ Command ignored |
cw | +—| | | ,Iﬂ .
Motor ON / | :
CCwW | ﬂ | A Active
I t T | T
| | | | |
Motor | I | I I
speed : I | : :
| | | | |
o = OFF1
Figure 5-5  Three-wire control using digital inputs, method 1
Table 5- 9 Function table
Enable Motor ON/ | Motor ON / | Function
signal Ccw ccw
0 Not Not OFF1: The motor decelerates to a standstill
relevant relevant
1 0-1 0 The motor accelerates to the setpoint
1 0 0-1 The motor accelerates to the inverted setpoint
1 0 0 No effect on the direction of rotation.
1 1 OFF1: The motor decelerates to a standstill
Table 5- 10  Parameterizing the function
Parameter Description
PO700 = 2 Controls the motor using the digital inputs of the inverter
P0O727 =2 Three-wire control, method 1
P0701 =1 The enable signal to power-up the motor is issued with digital input O
Further options:
The enable signal can be issued with any other digital input, e.g. with digital input 3
via P0704 = 1
P0702 =2 CW rotation is activated with digital input 1
Further options:
CW rotation can be activated with any other digital input, e.g. with digital input 3 via
P0704 =2
P0703 =12 CCW rotation is activated with digital input 2
Further options:
CCW rotation can be activated with any other digital input, e.g. with digital input 3
via P0704 = 12
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5.2 Inverter control

5.2.6 Three-wire control, method 2

® The first control command is a permanent enable signal for starting the motor. When this
enable signal is canceled, the motor stops.

® The motor is started with the positive edge of the second control command.

® The third control command defines the direction of rotation.

Enable
signal f |

Active | Active

| |
Motor ON Command ignored

¢ *Active

I ! >
Reverse f e | A! T | |

motor ctive clive
| >

y O

Motor
speed

| f

0= OFF1
Figure 5-6  Three-wire control using digital inputs, method 2
Table 5- 11 Function table
Enable Motor Reverse Function when motor is at a Function when motor is
signal ON motor standstill rotating
0 Not Not relevant | No effect OFF1: The motor decelerates
relevant to a standstill
1 0-1 0 The motor accelerates to the | No effect
setpoint
1 0-1 1 The motor accelerates to the | No effect
inverted setpoint
1 0 1-0 No effect The motor reverses to the
setpoint.
1 0 0-1 No effect The motor reverses to the
inverted setpoint.
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5.2 Inverter control/

92

Table 5- 12

Parameterizing the function

Parameter

Description

P0700 =3

Controls the motor using the digital inputs of the inverter

P0727 =3

Three-wire control, method 2

PO701 =2

The enable signal to power-up the motor is issued with digital input O

Further options:

The enable signal can be issued with any other digital input, e.g. with digital input 3
via P0704 = 2

P0702 =1

The motor is started with digital input 1

Further options:

The motor can be started with any other digital input, e.g. with digital input 3 via
P0704 =1

P0703 =12

The direction of the motor is reversed with digital input 2

Further options:

The direction of the motor can be reversed with any other digital input, e.g. with
digital input 3 via P0704 = 12
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5.3 Command sources

5.3 Command sources

5.3.1 Selecting command sources

Selecting the command source [P0700]

r@h The motor is switched on/off via external inverter control commands. The following command
sources can be used to specify these control commands:

(gy e Operator control / display instrument (operator panel)
e Digital inputs
® Fieldbus
The command sources available depend on the inverter version.

® Forinverters with a fieldbus interface, the 'fieldbus' (PO700 = 6) is pre-selected as the
command source,

® Forinverters without a fieldbus interface, the digital inputs (P0700 = 2) are pre-selected
as command source.

Table 5- 13 Parameters, to select the source for the inverter control commands

Parameters | Description

P0O700 = ... |0: Factory default setting

1: Operator panel

2: Digital inputs (P0701 ... P0709), factory setting for an inverter without fieldbus
interface

4: USS at RS 232

5: USS at RS 485 (not available for all inverters)

6: Fieldbus (P2050 ... P02091), factory setting for inverters with fieldbus interface.
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5.3 Command sources
5.3.2 Assigning functions to digital inputs

Assigning control commands to digital inputs as command sources [P0701...P0709]

r@ The digital inputs are pre-assigned with certain control commands in the factory. However,
these digital inputs can be freely assigned to a control command. Depending on the Control

@) Unit version, SINAMICS inverters are equipped with up to 9 digital inputs.

Table 5- 14  Factory setting of the digital inputs

Terminal no.: Digital input no. Control command Available in CU...
Terminal 5: Digital input 0 (DIO) Switch motor on/off (ON/OFF1) CU240E
Terminal 6: Digital input 1 (DI1) Reverse direction of rotation CU240S

- A CU240S DP
Terminal 7: Digital input 2 (DI2) Fault acknowledgment CU240S PN
Terminal 8: Digital input 3 (DI3) Selects fixed frequency 1 CU240S DP-F
Terminal 16: Digital input 4 (DI4) Selects fixed frequency 2 CU240S PN-F
Terminal 17: Digital input 5 (DI5) Selects fixed frequency 3
Terminal 40: Digital input 6 (DI6) Selects fixed frequency 4 Cu240S
Terminal 41: Digital input 7 (DI7) Locked CU2408 DP

- o CU240S PN
Terminal 42: Digital input 8 (DI8) Locked
Table 5- 15 Changing the digital input settings
Terminal no.: Digital input no. Parameter Description

P0003 = 2 Extended access to the parameters
Terminal 5: Digital input 0 (DI0) P0O701 = ... Possible values for P0701 to P0709:
0: Digital input locked
Terminal 6: Digital input 1 (DI1) P0702 = ... | 1: Switch motor on/off (ON/OFF1)
2: Activate motor CW

Terminal 7: Digital input 2 (DI2) P0703 = ... |3t Motor coasts to standstill (OFF2)

4: Rapid stop with ramp (OFF3)
9: Fault acknowledgement

Terminal 8: Digital input 3 (DI3) P0704 = ... 10: Jog mode CW

11: Jog mode CCW
Terminal 16: Digital input 4 (DI4) P0705 = ... | 12: Change direction of rotation (reverse)

13: Increase frequency of motorized potentiometer
Terminal 17: Digital input 5 (DI5) PO706 = ... 14: Increase frequency of motorized potentiometer

15: Select fixed frequencies (bit 0)
16: Select fixed frequencies (bit 1

: N - )
Terminal 40: Digital input 6 (DI6) P0O707 = ... 17: Select fixed frequencies (bit 2)
18: Select fixed frequencies (bit 3)
Terminal 41: Digital input 7 (DI7) P0O708 = ... | 25: Enable signal for DC brake
27: Enable signal for PID technology controller
Terminal 42: Digital input 8 (DI8) P0709 = ... |29: External fault

33: Disable additional frequency setpoint
99: The digital input can be freely used for the BICO technology

If you enable one of the digital inputs to be freely used for BICO technology (P701...P709 =
99), then you must interconnect this digital input to the required control command.

If value 99 is assigned to the digital input to define its function, this can only be reversed by
restoring the factory setting.
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5.3.3 Controlling the motor via the fieldbus

Control commands via the fieldbus

r@h To control the motor via the fieldbus, the inverter must be connected to a higher-level control
via the STARTER software tool. For more information, see Chapter "Operation in fieldbus

@ =
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54 Setpoint sources

541 Selecting frequency setpoint sources

Selecting the setpoint source [P1000]

The speed of the motor can be set via the frequency setpoint. The following sources can be
used to specify the frequency setpoint:

® Analog inputs

Fixed frequency via digital inputs

Motorized potentiometer
e Fieldbuses
The frequency setpoint sources available depend on the inverter version.

e For inverters with a fieldbus interface, the 'fieldbus' (P0700 = 6) is pre-selected as the
frequency setpoint source.

e Forinverters without fieldbus interface, the analog input (P0700 = 2) is pre-selected as
the frequency setpoint source.

Table 5- 16 Settings to select the possible frequency setpoint sources

Parameter Description

P0003 =1 Standard: Access to the most frequently used parameters

P1000 = ... |0: No main setpoint

1: MOP setpoint / motorized potentiometer (P1031 ... P1040)

2: Analog setpoint (P0756 ... P0762), factory setting for inverters without fieldbus
interface

3: Fixed frequency (P1001 ... P1023)

4: USS on RS 232

6: Fieldbus (P2050 ... P2091), factory setting for inverters with fieldbus interface

Adding setpoints from different sources

You can add several setpoints via frequency setpoint source P1000. For more information,
see the List Manual (P1000 in the parameter list and function diagram 5000).
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54.2 Using analog inputs as a setpoint source

Frequency setpoint via analog input [for P1000 = 2]

22

Analog setpoints are read-in via the corresponding analog inputs. The setting specifying
whether the analog input is a voltage input (10 V) or current input (20 mA) must be made via

’ PO756 and in addition using the DIP switches on the Control Unit housing.

Note

Only analog input 0 (AlO) can be used as a bijpo/arvoltage input.

Depending on the Al type of the source, a suitable connection must be established.

Table 5- 17  Set and parameterize the analog input for use as setpoint source

Terminal No. Parameters Description
and
Significance
Setting the DIP | OFF: Voltage input (factory setting)
switch ON: Current input
ON
2| >
588t E2 g2
S > | 2 €% ER B
< N o | BFgF | g
-
1 2 3 4 5 6 7
3 AlO+ P0756 [0] Analog input 1
4 AlO-
10 Al1+ P0756 [1] Analog input 2
11 Al1-
P0756 =0 Analog input type (Al)
Defines the analog input type and enables analog input
monitoring.
0: Unipolar voltage input (0 ... +10 V) (factory setting)
1: Unipolar voltage input with monitoring (0 ... +10 V)
2: Unipolar current input (0 mA ...20 mA)
3: Unipolar current input with monitoring (0 ... 20 mA)
4: Bipolar voltage input (-10 ... +10 V)
P0757 =0 Value x1 for Al scaling [V or mA]
P0758 = 0.0 Value y1 of Al-scaling
This parameter shows the amount of x1 as a % of P2000
(reference frequency)
P0759 =10 Value x2 for Al scaling [V or mA]
P0760 = 100 Value y2 of Al-scaling
This parameter shows the amount of x2 as a % of P2000
(reference frequency)
P0761 =0 Width of the Al dead zone

CU240S and CU240E Control Units, FW 3.2
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Table 5- 18 Example: Scaling an analog input to 4 - 20 mA

Terminal No. Parameters Description
and
Significance
Setting the DIP | OFF: Voltage input (factory setting)
switch ON: Current input
ON
- 2 IR o) o)
3 &|=%| =22
2 > 2 EB £§ £B
< N o BFlgF| e
OFF
1 3 4 5 6 7
3 AlO+ P0756 [0] Analog input 1
4 AlO-
10 Al1+ P0756 [1] Analog input 2
11 Al1-
PO756 =2 Analog input type (Al)

2: Unipolar current input (0 mA ...20 mA)
P0757 = 4.0 Value x1 of Al scaling [mA]

P0758 = 0.0 Value y1 of Al scaling
This parameter shows the amount of x1 as a % of P2000

(reference frequency)
P0759 = 20 Value x2 of Al scaling [mA]

P0760 =100 Value y2 of Al-scaling
This parameter shows the amount of x2 as a % of P2000

(reference frequency)
P761=4.0 Width of the Al dead zone
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54.3 Using a motorized potentiometer as a setpoint source
Frequency setpoint via motorized potentiometer (MOP) (when P1000 = 1 -> P1031)
The 'motorized potentiometer' function simulates an electromechanical potentiometer for

“ entering setpoints. The value of the motorized potentiometer (MOP) can be set by means of

\~ ’ the "up" and "down" control commands.
Table 5- 19 Example: Implementing the motorized potentiometer using the Operator Panel keys

Parameter | Description

22

P0700 =1 1: Operator panels; ON and OFF buttons as well as "up" and "down" keys
P1000 =1 1: MOP setpoint

Setpoint memory of the MOP

P1031=0 The last motorized potentiometer setpoint that was active prior to the OFF command
or shutdown can be saved.

0: MOP setpoint is not saved (factory setting)

1: MOP setpoint is saved in P1040

Disable opposite direction of the MOP
P1032 =1 0: Reverse direction of rotation is permitted
1: Reverse direction of rotation is locked (factory setting)

Setpoint of the MOP
P1040 =5 Determines the setpoint [Hz] of the motorized potentiometer (MOP). Factory setting 5
Hz

Reference frequency (Hz);

P2000 = 50 | An output value of the MOP of 100 % corresponds to the frequency setpoint from
P2000. P2000 should be changed, if a maximum frequency greater than 50 Hz is
required.

Table 5- 20 Example: Implementing a motorized potentiometer using digital inputs

Parameters | Description

P0700 =2 2: Digital inputs P0701...P0709 (DI x ON/OFF1; DI y "up" and DI z "down")
P0701 =1 1: ON/OFF1

P0702 =13 13: MOP "up"

PO703 =14 14: MOP "down"

P1000 =1 1: MOP setpoint

P1031=0 Setpoint memory of the MOP

The last motorized potentiometer setpoint that was active prior to the OFF command
or shutdown can be saved.

0: MOP setpoint is not saved (factory setting)

1: MOP setpoint is saved in P1040

P1032 =1 Disable opposite direction of the MOP
0: Reverse direction of rotation is permitted
1: Reverse direction of rotation is locked (factory setting)

P1040 =5 Setpoint of the MOP
Determines the setpoint [Hz] of the motorized potentiometer (MOP); factory setting, 5
Hz

P2000 =50 | Reference frequency (Hz);

An output value of the MOP of 100 % corresponds to the frequency setpoint from
P2000. P2000 should be changed, if a maximum frequency greater than 50 Hz is
required.
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544 Using the fixed frequency as a setpoint source

Frequency setpoint via fixed frequency (P1000 = 3)

The fixed frequencies are defined using parameters P1001 to P1004 and can be assigned to
the corresponding digital inputs using P1020 to P1023.

Table 5-21 Parameters to directly select frequencies

Parameters Description
P1016 =1 Fixed frequency mode, | The fixed frequency can be selected using four digital
defines the procedure inputs (factory setting: DI3 ... DI6) and combined (e.g.
for selecting fixed summed). The factory settings support the following
frequencies. additional combinations:
1: Direct selection Fixed F
(factory setting) Ixed Frequency FF- Par FF
2: Binary-coded selected via [HZ]
selection DI3 (P1020 =722.3) | P1001 (default = 0 Hz) 0
P1001 =0 Fixed frequency 1 (FF1) ||DI4 (P1021 =722.4) | P1002 (default = 5 Hz) 5
(FF values in Hz) DI5 (P1022 =722.5) | P1003 (default = 10 Hz) 10
- DI6 (P1023 =722.6) | P1004 (default = 15 Hz) 15
P1002 =5 Fixed frequency 2 DI3, D4 P1001+P1002 5
((FF2) DI3, DI5 P1001+P1003 10
_ . DI3, DI6 P1001+P1004 15
P1003 =10 Fixed frequency 3 (FF3) DI4. DI5 P1002+P1003 15
P1004 = 15 Fixed frequency 4 (FF4) ||DI5, DI6 P1003+P1004 25
_ . . DI3, DI4, DI5 P1001+P1002+P1003 15
P1020 = 722.3 | FF1 selection using DI3 DI3. DI4. DI P1001+P1002+P1004 20
P1021 =722.4 | FF2 selection using DI4 ||DI3, DI5, DI6 P1001+P1003+P1004 25
P1022 = 722.5 | FF3 selection using DI5 | [2/3. D14, D15, DI6 | P100T+P1002+P1003+PT004 | 30
P1023 = 722.6 | FF4 selection using DI6

Additional information about binary coded selection of the fixed frequencies (P1016 = 2) is
provided in function chart 3210 of the List Manual.

Table 5-22 Example: Selecting 2 fixed frequencies using digital input 2 and digital input 3

Parameter Description
P0003 =3 Enable expert access to parameters
P0700 =2 Selecting the command source: Digital inputs
P0O701 =1 ON/OFF1 (DIO) - factory setting
P0702 =12 Direction reversal (DI1) - factory setting
P0O703 = 99 Enable / 'open' digital input 2 (DI2)
P0O704 = 99 Enable / 'open' digital input 3 (DI3)
P0705 = 99 Enable / 'open' digital input 4 (D14)
P1001 = 4.00 Defines fixed frequency 1 (FF1) in [Hz]
P1002 = 8.00 Defines fixed frequency 2 (FF2) in [Hz]
P1020 =r0722.2 Connect fixed frequency 1(FF1) with the status of DI2.
r0722.2 = Parameter, which displays the status of digital input 2.
P1021 =r0722.3 Connect fixed frequency 2(FF2) with the status of DI3.
r0722.3 = Parameter, which displays the status of digital input 3.
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545 Running the motor in jog mode (JOG function)

Run motor in jog mode [JOG function]

f“\ The JOG function enables you to carry out the following:
“ e Test the motor and inverter after commissioning to ensure that they function properly (the
\.J first traverse movement, direction of rotation etc.)

® Move a motor or motor load to a specific position
® Run a motor (e.g. following program interruption)

This function allows the motor to start up or rotate with a specific jog frequency. This function
can normally be activated via the JOG button on the Basic Operator Panel,

When this function is enabled, the motor starts up ("ready for operation" status) when the
JOG button is pressed and rotates at the set JOG frequency. When the button is released,
the motor stops. This button has no effect when the motor is already running.

Table 5-23 Example: Enabling the jog mode

Parameters | Description

P0003 =2 2: Extended

P1057 =1 JOG enable

0: JOG function locked

1: JOG function enabled (factory setting)

P1058 =5 JOG frequency CW

0 Hz ... 650 Hz in JOG mode of motor in clockwise direction of rotation;

5 Hz (factory setting)

P1059 =5 JOG frequency CCW

0 Hz ... 650 Hz in the motor JOG mode in the counter-clockwise direction;
5 Hz (factory setting)

P1060 =10 | JOG ramp-up time A
0s...650s/10 s (factory setting) N B R

Ramp-up time (in seconds) from 0to | pygss
maximum frequency (P1082). The
ramp-up procedure in JOG mode is
limited by P1058 or P1059.

P1061 =10 |JOG ramp-down time
0s..650s/10 s (factory setting) a— P1060 — - a—P1061—p

The ramp-down time in seconds from
the highest frequency (P1082) to 0.
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Using BICO technology, you can also assign the JOG function to other keys.

Table 5- 24 Parameter to assign the JOG function to another button

Parameters | Description
P0003 = 3 3: Expert
P1055=... |Enable JOG CW

Possible sources: 722.x (digital inputs) / 19.8 (JOG key on the Operator Panel) /
r2090.8 (serial interface)

P1056 = ... | Enable JOG CCW

Possible sources: 722.x (digital inputs) / 19.8 (JOG key on the Operator Panel) /
r2090.9 (serial interface)

5.4.6 Specifying the motor speed via the fieldbus

Specifying the motor speed via the fieldbus

To specify the speed of the motor via the fieldbus, the inverter must be connected to a
higher-level control via the STARTER software tool. For more information, see "Operation in
fieldbus systems".
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5.5 Changing over the command data sets (manual, automatic)

Switching operating priority
In some applications, the inverter is operated from different locations.

Example: Switchover from the automatic mode into the manual mode

A central control can switch a motor on/off or change its speed either via a fieldbus or via
local switches. A key-operated switch close to the motor can be used to switch the operating
priority of the inverter from "control via fieldbus" to "local control".

Command data set (CDS)

The inverter offers options to parameterize the settings for the command sources, setpoint
sources and status messages (with the exception of analog outputs) in three different ways.
The associated parameters are indexed (index 0, 1 or 2). When the inverter is operational,
control commands select one of the three indices and therefore one of the three settings that
has been saved. This means that as described in the example above, the master control of
the inverter can be switched over.

All of the switchable parameters for command sources, setpoint sources and status
messages with the same index is known as a "command data set".
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Command sources

- Digital inputs
- Operator panel
- Fieldbus

Setpoint sources

- Analog inputs

- Fixed setpoints

- Motorized

otentiometer
- JOG setpoint

- Fieldbus

Status messages

- Digital outputs
- Fieldbus

Figure 5-7  CDS switchover in the inverter

The command data sets are switched over using parameters P0810 and P0811. Parameters
P0810 and P0811 are interlinked to control commands, e.g. the digital inputs of the inverter,

using BICO technology.
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Table 5-25 Command data set changeover using parameters P0810 and P0811.

Status of P0810

Oor1

Status of P0811

The CDS that is
current active is

gray.

CDSO0

CD$1

CDS2

Selected
parameter index

Examples Fieldbus as setpoint Analog input as setpoint -
source: source:
The speed setpoint is The speed setpoint is
specifed via the fieldbus. | specifed via an analog
input.
Fieldbus as command Digital inputs as -
source: command source:
The motor is switched The motor is switched
on/off via the fieldbus. on/off via digital inputs.
Note

Command data sets can be switched in the "ready for operation" and "operation" state. The
switchover time is approx. 4 ms.

Table 5- 26  Parameters for switching the command data sets:

Parameter Description

P0810 = ... 1st control command for switching the command data sets
Example: When P0810 = 722.0, the system switches from command data set 0 to
command data set 1 via digital input 0.

P0811 = ... 2nd control command for switching the command data sets

r0050 Displaying the number of the CDS that is currently active

A copy function is available making it easier to commission more than one command data set:

P0809.0 = ... | Number of the command data set to be copied (source)
P0809.1 = ... | Number of the command data set to which the data is to be copied (target)
P0809.2 = 1 Start copying

For an overview of all the parameters that belong to the drive data sets and can be switched,

see the List Manual.
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5.6

Setpoint preparation

Overview of setpoint calculation

5.6.1

The setpoint calculation modifies the speed setpoint, e.g. it limits the setpoint to a maximum
and minimum value and using the ramp-function generator prevents the motor from
executing speed steps.

Positive Rampup Ramp-
Limitation time down time
Speed setpoint from \ / Speed setpoint for
setpoint source \ motor control
Ramp-function generator
negative
Limitation

Figure 5-8  Setpoint calculation in the inverter

Minimum frequency and maximum frequency

Limiting the speed setpoint

The speed setpoint is limited by both the minimum and maximum frequency.

frequency

When the motor is switched on, it accelerates to the minimum frequency regardless of the
frequency setpoint. The set parameter value applies to both directions of rotation. In addition
to its limiting role, the minimum frequency can be used as a reference value for various
monitoring functions (e.g. if a motor holding brake is engaged when the minimum frequency
is reached).

Maximum frequency

106

The frequency setpoint is limited to the maximum frequency in both directions of rotation. A
message is output if the maximum frequency is exceeded.

The maximum frequency also acts as an important reference value for various inverter
functions (e.g. the ramp-function generator).

Table 5- 27 Parameters for minimum and maximum frequency

Parameter Description

P1080 = ... Minimum frequency

P1082 = ... Maximum frequency

CU240S and CU240E Control Units, FW 3.2
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5.6.2 Parameterizing the ramp-function generator

Parameterizing the ramp-function generator

The ramp-function generator in the setpoint channel limits the speed of setpoint changes.
This causes the motor to accelerate and decelerate more smoothly, thereby protecting the
mechanical components of the driven machine.

Ramp-up/down time

The ramp-up and ramp-down times of the ramp-function generator can be set independently
of each other. The times that you select depend purely on the application in question and
can range from just a few 100 ms (e.g. for belt conveyor drives) to several minutes (e.g. for
centrifuges).

When the motor is switched on/off via ON/OFF1, the motor also accelerates/decelerates in
accordance with the times set in the ramp-function generator.

Table 5-28 Parameters for ramp-up time and ramp-down time

Parameters | Description

P1120=... | Ramp-up time

Duration of acceleration (in seconds) from
zero speed to the maximum frequency
(P1082).

P1121 = ... | Ramp-down time

Duration of deceleration (in seconds) from
the maximum frequency (P1082) to
standstill.

1 1 1
— P1120 —p! < P1121

The quick-stop function (OFF3) has a separate ramp-down time, which is set with P1135.

Note

If the ramp-up/down times are too short, the motor accelerates/decelerates with the
maximum possible torque and the set times will be exceeded.
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Rounding

Acceleration can be "smoothed" further by means of rounding. The jerk occurring when the
motor starts and when it begins to decelerate can be reduced independently of each other.
Rounding can be used to lengthen the motor acceleration/deceleration times. The ramp-
up/down time parameterized in the ramp-function generator is exceeded.

Rounding does not affect the ramp-down time in the event of a quick stop (OFF3).

Table 5-29 Rounding parameters

Parameter Description

P1130 = ... | Initial rounding time for ramp up (in seconds)
P1131 = ... |Final rounding time for ramp up (in seconds)
P1132 = ... | Initial rounding time for ramp down (in seconds)
P1133 = ... | Final rounding time for ramp down (in seconds)
P1134 = ... | Rounding type

For more information about this function, see the List Manual (function diagram 5300 and the
parameter list).
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5.7 Closed-loop control

Overview

There are two different open-loop and closed-loop control techniques for inverters used with
synchronous and induction motors.

® Closed-loop control with V/f-characteristic (called V/f control)

® Field-oriented control technology (called vector control)

571 V/f control

5.7.1.1 Typical applications for V/f control

V/f control is perfectly suitable for almost any application in which the speed of induction
motors is to be changed. Examples of typical applications for V/f control include:

\ ’) ® Pumps
® Fans
® Compressors

® Horizontal conveyors

Basic properties of V/f control

V/f control sets the voltage at the motor terminals on the basis of the specified speed
setpoint. The relationship between the speed setpoint and stator voltage is calculated using
characteristic curves. The inverter provides the two most important characteristics (linear
and square-law). User-defined characteristic curves are also supported.

V/f control is not a high-precision method of controling the speed of the motor. The speed
setpoint and the speed of the motor shaft are always slightly different. The deviation
depends on the motor load. If the connected motor is loaded with the rated torque, the motor
speed is below the speed setpoint by the amount of the rated slip. If the load is driving the
motor (i.e. the motor is operating as a generator), the motor speed is above the speed
setpoint.
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V/f control with linear characteristic

Table 5- 30  Setting the control type

Parameter Description
P0003 = 2 Extended access
P1300=0 Control type: V/f control with linear characteristic

Optimizing the starting characteristics for a high break loose torque and brief overload

110

The inverter can provide a higher voltage in the lower speed range and when accelerating.
Examples of applications where this is necessary, include:

e Utilizing the brief overload capability of the motor when accelerating
® Driven machines with a high breakaway torque
® Holding a load

Background information: The linear characteristic of the V/f control assumes an ideal motor
without resistive losses. The resistive losses in the motor stator resistance and in the motor
cable reduce the available torque and must not be neglected in all applications. These
losses play a more significant role the smaller the motor and the lower the motor speed. The
losses can be compensated by the V/f control by increasing the voltage at low speeds. (so-
called 'boost parameters”: P1310 and P1311)

Note

Only increase the voltage boost in small steps until satisfactory motor behavior is reached.
Excessively high values in P1310 and P1311 can cause the motor to overhead and switch
off (trip) the inverter due to overcurrent .

Table 5- 31  Optimizing the starting characteristics for a linear characteristic

Parameters | Description
P0003 =2 Extended access

P1310 = ... |Voltage boost to compensate resistive losses

The voltage boost is effective for all speeds below the rated speed and continually
decreases as the speed increases.

The maximum voltage boost is effective at zero speed and is in V:

Rated motor current (P305) x stator resistance (P350) x P1310 /100

P1311 = ... | Voltage boost when accelerating

The voltage boost is effective from standstill up to the rated speed. The voltage boost
is independent of the speed.

The voltage boost in V is:

Rated motor current (P305) x stator resistance (P350) x P1311 /100

Additional information about this function is provided in the parameter list and in the function
diagrams 6100 and 6200 in the List Manual.
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5713 V/f control with parabolic characteristic
" Note
\‘J V/f control with a parabolic characteristic must not be used in applications in which a high
torque is required at low speeds.
Table 5- 32  Setting the control type
Parameter | Description
P0003 = 2 Extended access
P1300 =2 Control type: V/f control with parabolic characteristic
5714 Additional characteristics for the V/f control
In addition to linear and square-law characteristics, there are the following additional
versions of the V/f control that are suitable for special applications.

@

Table 5- 33  Further V/f control methods (P1300)

Parameter Application
value
P1300 =1 Linear V/f characteristic with Flux Current Control (FCC)

Voltage losses across the stator resistance are automatically compensated. This is
particularly useful for small motors since they have a relatively high stator
resistance. The prerequisite is that the value of the stator resistance in P350 is
parameterized as accurately as possible.

A /

P1300 =3 Freely adjustable V/f characteristic, Yo
which supports the torque behavior of |, %
synchronous motors (SIEMOSYN
motors) pszs
P1300 =5 Linear V/f characteristic for textile applications where it is important that the motor
P1300 =6 speed is kept constant under all circumstances. This setting has the following
effects:

1. When the maximum current limit is reached, the stator voltage is reduced but
not the speed.

2. Slip compensation is locked.

P1300 =19 VI/f control without characteristic. The interrelationship between the frequency and
voltage is not calculated in the inverter, but is specified by the user. With BICO
technology, P1330 defines the interface via which the voltage setpoint is entered
(e.g. analog input - P1330 = 755).

For more information about this function, see function diagrams 6100 and 6200 in the List
Manual.
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5.7.2 Vector control
5.7.2.1 Typical applications for vector control

Vector control is used in many cases without directly measuring the motor speed. This

f\ The vector control can be used to control (closed-loop) the speed and the torque of a motor.

with a speed encoder in special applications.

\ zJ closed-loop control is known as sensorless vector control. The vector control is also used

Vector control in comparison to V/f control
When compared to V/f control, vector control offers the following advantages:

The speed is more stable for motor load changes
Shorter accelerating times when the setpoint changes
Acceleration and braking are possible with an adjustable maximum torque

Improved protection of the motor and the driven machine as a result of the adjustable
torque limiting

The full torque is possible at standstill

Vector control must not be used in the following cases:

If the motor is too small in comparison to the inverter (the rated motor power may not be
less than one quarter of the rated inverter power)

If the maximum frequency is more than 200 Hz
If several motors are connected to one inverter

If a power contactor is used between the inverter and motor and is opened while the
motor is powered-up

Typical applications for vector control with and without speed encoder
Vector control is typically used for the following applications:

112

Hoisting gear and vertical conveyor belts
Winders

Extruders
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5722 Commissioning vector control

Vector control with and without speed encoder requires careful commissioning and therefore
= must only be performed by commissioning engineers that are experienced in handling this

z& type of control.

Steps when commissioning the vector control

1. Carry out quick commissioning (P0010 = 1)
In order to ensure that the vector control functions perfectly, it is absolutely imperative
that the motor data is entered correctly

2. Run the motor data identification (P1900 = 2)
The motor data identification must be carried out with the motor in the cold state. The
motor data identification must be carried out after the quick commissioning as the quick
commissioning supplies output data for the motor model and the motor data identification
makes these even more precise

3. Carry out the automatic speed controller optimization (P1960 = 1)

Table 5- 34 The most important vector control parameters

Parameter Description

P0003 =2 Extended access

P1300 =20 | Control type: Vector control without speed encoder
P0300 ... Motor data are transferred from the motor rating plate during the quick commissioning
P0360 and calculated with the motor data identification
P1442 ... Speed controller parameters

P1496

P1511 = ... | Additional torque

P1520 = ... | Upper torque limit

P1521 = ... | Lower torque limit

P1530 = ... | Motoring power limit

P1531 = ... | Regenerative power limit

For more information about this function, refer to the parameter list as well as the function
diagrams 7000, 7500, 7700, 7800 and 7900 in the List Manual.

You will find additional information in the Internet
(http://support.automation.siemens.com/\WWW/view/en/7494205):
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5.7.2.3 Torque control

Torque control is part of the vector control and normally receives its setpoint from the speed
o controller output. By deactivating the speed controller and directly entering the torque

" setpoint, the closed-loop speed control becomes closed-loop torque control. The inverter

then no longer controls the motor speed, but the torque that the motor generates.

Typical applications for torque control

The torque control is used in applications where the motor speed is specified by the
connected driven load. Examples of such applications include:

e | oad distribution between master and slave drives:
The master drive is speed controlled, the slave drive is torque controlled

e Winding machines

Steps when commissioning the torque control

1. Carry out quick commissioning (P0010 = 1)
In order to ensure that the torque control functions perfecitly, it is absolutely imperative
that the motor data is entered correctly.

2. Run the motor data identification (P1900 = 2)
The motor data identification must be carried out with the motor in the cold state. The
motor data identification must be carried out after the quick commissioning as the quick
commissioning supplies output data for the motor model and the motor data identification
makes these even more precise.

Table 5- 35 The most important torque control parameters

Parameter Description
P0003 = 2 Extended access

P1300 = ... | Control type:
20: Vector control without speed encoder
21: Vector control with speed encoder

22: Torque-vector control without speed encoder
23: Torque-vector control with speed encoder

P0300 ... Motor data are transferred from the motor rating plate during the quick commissioning
P0360 and calculated with the motor data identification

P1511 = ... | Additional torque

P1520 = ... | Upper torque limit

P1521 = ... | Lower torque limit

P1530 = ... | Motoring power limit

P1531 =... | Regenerative power limit

Additional information about this function is provided in the parameter list and in the function
diagrams 7200, 7700 and 7900 in the List Manual.
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5.7.24 Using a speed encoder

Higher accuracy by using a speed encoder
‘“ A speed encoder increases the accuracy of the speed and the torque of the vector control for

” speeds below approx. 10% of the rated motor frequency.
\J

Commissioning the speed encoder
A speed encoder requires the following commissioning steps:
1. Connect the speed encoder (see below).
Set the encoder voltage using the DIP switches on the CU (see below).
Set the speed encoder parameters (see below).
Set the inverter to V/f control (P1300 = 0).

Power-up the motor with an average speed.

o gk 0w N

Compare parameters r0061 (speed encoder signal in Hz) and r0021 (calculated speed in
Hz) regarding the sign and absolute value.

7. If the signs do not match, invert the speed encoder signal (P0410 = 1).

8. If the absolute value of the two values do not correspond, check P0408, the speed
encoder wiring and the setting of the corresponding DIP switch.

9. Switch over to a control type with speed encoder: P1300 = 21 or P1300 = 23.

Connect the speed encoder

An encoder can only be connected to CU240S, CU240S DP, CU240S DP-F, CU240S PN or
CU240S PN-F.

Only encoders with two pulse tracks A and B offset through 90° may be connected.

Table 5- 36 Terminals on the CU to connect the speed encoder

Terminal | Designation Function
28 uov ouT Reference potential of the power supply voltage (terminal 9)
33 ENC+ Supply voltage for the encoder
SUPPLY
70 ENC AP Pulse track A, non-inverting input
71 ENC AN Pulse track A, inverting input
72 ENC BP Pulse track B, non-inverting input
73 ENC BN Pulse track B, inverting input
74 ENC zZP Zero signal, non-inverting input
75 ENC zZN Zero signal, inverting input
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/\CAUTION

Use a shielded cable to connect the speed encoder. The shield must not be interrupted by
terminal points between the encoder and inverter.

Setting the encoder voltage

The encoder voltage is set using the DIP switches at the front of the CU. If you use either a
BOP or a PC Connection Kit, you must remove this module in order to be able to access the

116

switches.

Table 5- 37  Encoder settings

Encoder type Setting the DIP switches* at the front of the CU
No encoder oN
= >
Q. =
S g [lg<||B |82
@ S llex|lesx || s
> 2 |[EE|Es||ES
N o [|e-le- || eF
||
1 2 3 4 5 6 7
*%
TTL encoder oN I.l
>
Supply voltage: 5V s
s 2 |8an|le=
@ Y| Y | e
> —_ = —
< 2 llEE|lEE]EE
A= FEl |
>
o)
OFF
1 2 3
HTL encoder oN -
Supply voltage: 24 V > ° ©
g Ll | B
o R
Q.
Q > = =
3 || o e [e
>
<
N
u
1 2 3 4

*) DIP switches 1 and 2 are of no significance when setting the encoder voltage

**) When using standard TTL encoders, it is recommended that DIP switches 5, 6 and 7 are set to
OFF. If TTL encoders with a differential circuit are being used, and if a long cable is required (more
than 50 meters), then DIP switches 5, 6, and 7 can be set to ON.

/I\WARNING

connected to the inverter.

If DIP switch 3 is set to ON (24 V), a TTL encoder (voltage level 5 V) must not be
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Table 5- 38 The most important speed encoder parameters

Parameter Description
P0003 =2 Extended access
P0400 = ... Selecting the encoder type
e 0: Encoder signal is not evaluated
e 2: Encoder with pulse tracks A and B without zero pulse
e 12: Encoder with pulse tracks A, B and zero pulse
P0408 = ... Number of encoder pulses per revolution
P0410 = ... Reversing the internal sense of rotation
e 0: The encoder signal is not influenced
e 1: The encoder signal is inverted
P0491 = ... Loss of speed response (response when the speed signal is lost)
e 0: Motor is shut down with fault message FO090
e 1: Alarm and switch to SLVC, if in SVC
P0492 = ... Permissible speed difference to monitor the encoder signal (FO090)
P0494 = ... Delay time of the loss of speed (delayed response when the speed signal is lost)
P1300 = 21 Control type:
or 21: Vector control with speed encoder
P1300 = 23 23: Torque-vector control with speed encoder

CU240S and CU240E Control Units, FW 3.2
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5.8 Protection functions

The frequency inverter offers protective functions against overtemperature and overcurrent
for both the frequency inverter as well as the motor. Further, the frequency inverter protects
itself against an excessively high DC link voltage when the motor is regenerating.

The load torque monitoring functions provide effective plant and system protection.

5.8.1 Overtemperature protection for the frequency inverter and motor

Temperature monitoring for the inverter (Power Module)

Parameter | Description
]

P0003 =3 | User access level

3: Expert

P0290 = 2 | Temperature monitoring of the Power Module

This defines the response of the inverter to an internal overtemperature.

0: Reduce the output frequency

1: Shutdown (FO004)

2: Reduce pulse frequency and output frequency (factory setting)
3: Reduce pulse frequency, then shut down (F0004)

P0292 Parameterizes the alarm threshold for heatsink and module temperature monitoring
(Power Module)

Temperature monitoring for the motor
Two options are available for implementing thermal motor protection:

® Temperature sensing in the motor with PTC sensor, KTY 84 sensor or ThermoClick
sensor

e Temperature calculation without sensors by analyzing the rating plate data and ambient
temperature of the motor. (Only possible in the 'vector control' mode)
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Temperature sensing using a temperature sensor

Table 5- 39 Parameters to sense the temperature using a temperature sensor

Parameters | Description

P0003 =2 User access level
2: Extended

P0335=0 Specify the motor cooling

0: Self-ventilated* - with fan on the motor shaft (IC410* or IC411*) - (factory setting)
1: Forced ventilation* - with a separately driven fan (IC416*)

2: Self-ventilated* and inner cooling® (open-circuit air cooled)

3: Forced ventilated* and inner cooling* (open-circuit air cooled)

P0601 =0 Specify the motor temperature sensor
0: No sensor (factory setting; ~ P0610)
1: PTC thermistor (— P0604)

2: KTY84 (- P0604)

4: ThermoClick sensor

P0604 = ... Motor overtemperature alarm threshold (0°C ... 220°C, factory setting 130°C)
Enter the alarm threshold for motor overtemperature protection. The shutdown
temperature threshold (alarm threshold + 10 %) is the value at which either the
inverter is shut down or Imax is reduced (P0610).

This parameter is only visible, if PO003 = 3!

P0610 = 2 Response for motor overtemperature 12t
Defines the behavior as soon as the motor temperature reaches the alarm threshold.

0: No response, alarm only
1: Alarm and reduction of Imax (reduces the output frequency)
2: Fault and shutdown (F0011) (factory setting)

P0640 Motor overload factor (entered in % referred to P0305: rated motor current)

*You will find detailed information on classifying the cooling technique in EN 60034-6

Temperature measurement without temperature sensor

This temperature calculation is only possible in the vector control mode (P1300 =
20/21/22/23) and functions by calculating a thermal motor model.

Table 5- 40 Parameter to sense the temperature without using a temperature sensor

Parameters | Description

P0621 =1 Motor temperature measurement after restarting

0: No identification (factory setting)
1: Temperature measurement after the first "motor ON"
2: Temperature measurement after each "motor ON".

P0622 = ... Magnetization time of the motor for temperature measurement after starting (set
automatically as the resulf of mofor data identification)

P0625 =20 | Ambient motor temperature

Enter the ambient motor temperature in°C at the instant that the motor data is
acquired (factory setting: 20°C).

The difference between the motor temperature and motor environment (P0625) must
lie within a tolerance range of approx. + 5 °C.
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5.8.2 Overcurrent protection

Method of operation

The maximum current controller (Imax controller) protects the motor and inverter against
overload by limiting the output current. The Imax controller is only active with V/f control.

If an overload situation occurs, the speed and stator voltage of the motor are reduced until
the current is within the permissible range. If the motor is in regenerative mode, i.e. it is
being driven by the connected machine, the Imax controller increases the speed and stator
voltage of the motor to reduce the current.

Note

The inverter load is only reduced if the frequency is reduced with a lower load and at lower
speeds (e.g. parabolic torque-speed characteristic of the motor load).

In the regenerative mode, the current only decreases if the torque decreases at a higher
frequency.

Settings

NOTICE

The factory setting of the Imax controller only needs to be changed in exceptional cases by
appropriately trained personnel.

Table 5- 41 Imax controller parameters

Parameter Description

P0O003 = 3 User access level
3: Expert
PO305 = ... Rated motor current
P0640 = ... Maximum permissible motor overload referred to P0O305 rated motor current
P1340 = ... Proportional gain of controller for frequency reduction
P1341 = ... Integral time of controller for frequency reduction
P1345 = ... Proportional gain of controller for voltage reduction
P1346 = ... Integral time of controller for voltage reduction
r0056 bit13 Status: Imax controller active
r1343 Frequency output of Imax controller
Shows the amount to which the I-max controller reduces the inverter output
frequency.
r1344 Voltage output of Imax controller

Shows the amount by which the I-max controller reduces the inverter output voltage.

For more information about this function, see function diagram 6100 in the List Manual.
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5.8.3 Limiting the maximum DC link voltage

How does the motor generate overvoltage?

An induction motor can operate as a generator if it is driven by the connected load, In this
case, the motor converts mechanical energy into electrical energy. The motor feeds the
regenerative energy back to the inverter.

As a consequence, the DC link voltage is increased. The inverter can only reduce the
increased DC link voltage if it is capable of regenerative feedback into the line supply or is
equipped with a braking resistor.

Without being capable of regenerating into the line supply, only extremely low or brief
regenerative loads - relative to the inverter power — are possible because the inverter may
be damaged if the DC link voltage reaches critical levels. Before the voltage can reach
critical levels, however, the inverter shuts down with the fault message "DC link overvoltage".

Protecting the motor and inverter against overvoltage

The Vbcmax controller prevents — as far as is technically possible — the DC link voltage from
reaching critical levels.

The Vbcmax controller is not suitable for applications in which the motor is permanently in the
regenerative mode, e.g. in hoisting gear or when large flywheel masses are subject to
braking. For applications such as these, you must select an inverter that is equipped with a
braking resistor or that can feed energy back into the line supply (e.g. PM250 and PM260)

Table 5- 42  Vpcmax controller parameters

Parameter Description

P0003 =3 User access level
3: Expert
P1240 = ... Enables the Vbcmax controller

1: Enables the Vbcmaxcontroller
3: Enables the Vbocmax controller with kinetic buffering

r1242 Shows the value of the DC link voltage above which the Vocmax controller is active

P1243 = ... Multiplier for the output of Vbocmax controller
(scaling of the Vbcmax controller output)

P1250 = ... Proportional gain of the Vocmax controller

P1251 = ... Integral time of the Vbcmax controller

P1252 = ... Derivative time of the Vocmax controller

P1253 = ... Limits the output of the Vbocmax controller

P1254 = ... Activates or deactivates automatic detection of the switch-on levels of the Vbocmax
controller

For more information about this function, see function diagram 4600 in the List Manual.
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5.8.4 Load torque monitoring (system protection)

Applications with load torque monitoring
In many applications, it is advisable to monitor the motor torque:

® Applications in which the mechanical connection between the motor and load may be
interrupted (e.qg. if the drive belt in fan or conveyor belt systems tears).

® Applications that are to be protected against overload or locking (e.g. extruders or
mixers).

e Applications in which no-load operation of the motor represents a critical situation (e.g.
pumps).

Load torque monitoring functions
The inverter monitors the torque of the motor in different ways:

1. No-load monitoring:
The inverter generates a message if the motor torque is too low.

2. Lock protection:
The inverter generates a message if the motor speed cannot match the speed setpoint
despite maximum torque.

3. Stall protection:
The inverter generates a message if the inverter control has lost the orientation of the

motor.

4. Frequency-dependent torque monitoring:
The inverter measures the current torque and compares it with a parameterized
frequency/torque characteristic.
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Table 5- 43  Parameterizing the monitoring functions

Parameter Description
No-load monitoring
P2179 = ... Current limit for no-load detection
If the inverter current is below this value, the message "no load" is output.
P2180 = ... Delay time for the "no load" message

Lock protection

P2177 = ...

Delay time for the "motor locked" message

Stall protection

P2178 = ...

Delay time for the "motor stalled" message

P1745 = ...

Deviation of the setpoint from the actual value of the motor flux as of which the
"motor stalled" message is generated
This parameter is only evaluated as part of encoderless vector control.

Frequency-dependent torque monitoring

P2190

P2187

P2188

P2185

P2186

P2181 = ... Enable signal for function

P2182 = ... Frequency threshold 1

P2183 = ... Frequency threshold 2

P2184 = ... Frequency threshold 3

P2185 = ... Upper torque threshold for frequency threshold 1

P2186 = ... Lower torque threshold for frequency threshold 1

P2187 = ... Upper torque threshold for frequency threshold 2

P2188 = ... Lower torque threshold for frequency threshold 2

P2189 = ... Upper torque threshold for frequency threshold 3

P2190 = ... Lower torque threshold for frequency threshold 3

P2192 = ... Delay time for the message "Leave torque monitoring tolerance band"
e Max, frequency

P2189

Upper torque threshold 3

Lower torque threshold 3

Upper torque threshold 2

Lower torque threshold 2

Upper torque threshold 1

Lower torque threshold 1

\
\

-
Frequency
[Hz]

i Y

P2183

P2182
Threshold frequency 1

Threshold frequency 2

P2184
Threshold frequency 3

For more information about these functions, see
4130, and 4140 as well as the parameter list).
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5.9 Evaluating the frequency inverter status

Frequency inverter states, such as alarms or faults or different actual value quantities of the
frequency inverter can be displayed using digital and analog outputs. The pre-assignments
(default settings) can be adapted to the particular plant or system requirements as explained
in the following descriptions.

5.9.1 Assigning specific functions to digital outputs

Assigning specific functions to digital outputs

Three digital outputs are available that can be programmed to display different inverter
states, e.g. faults, alarms, current limit value violations etc.

Table 5- 44  Factory setting of the digital outputs

Terminal No., significance Function

18 |NC Digital output 0 Inverter fault active

19 |NO

20 |(COM

21 NO Digital output 1 Inverter alarm active

22 |COM

23 |NC Digital output 2 Digital output deactivated
24 | NO

25 |COM
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Table 5- 45 Setting the functions of the digital outputs

Terminal No., significance Parameter | Description
P0003 =2 | Extended parameter access
18 |NC Digital output 0 P0731 Possible values and functions for P0731, P0732
20 | CcoM ValueFunction
L 0 Deactivate digital output

21 N Digital output 1 P0732

© 'grtal outpu 52.0 Drive ready
22 | COM 52.1 Drive ready for operation
23 [NC Digital output 2 P0733 52.2 Drive running
24 |NO 52.3 Drive fault active

52.4 OFF2 active

25 |COM 52.5 OFF3 active

52.6 Switching on inhibited

52.7 Drive alarm active

52.8 Setpoint/actual value deviation

52.9 PZD control

52.10 f_act >= P1082 (f_max)

52.11 Alarm: Motor current/torque limiting
52.12 Brake active

52.13 Motor overload

52.14 Motor CW rotation

52.15 Inverter overload

53.0 DC brake active

53.1 f_act < P2167 (f_off)

53.2f_act > P1080 (f_min)

53.3 Current actual value r0027 = P2170
53.6 f_act = setpoint (f_set)

P0748 Inverting digital outputs
Bit 0:Digital output 0
Bit 1:Digital output 1
Bit 2:Digital output 2

Further, the digital outputs can be interconnected with all binector outputs. A list of the
binector outputs is provided in the List Manual.
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5.9.2

Assigning specific functions to analog outputs

Two analog outputs are available, which can be parameterized to display a multitude of
variables, e.g. the actual speed, the actual output voltage or the actual output current.

Table 5- 46  Factory setting of the analog outputs

Assigning certain functions to analog outputs

Terminal No., significance Function

12 | AOO+ | Analog input 0 Actual speed

13 | AOO-

26 |AO1+ |Analoginput1 Actual speed

27 |AO1-
Table 5- 47 Changing the functions of the analog outputs

Terminal No., significance Parameter | Description

12 | AOO+ | Analog input O PO771 Possible values and functions for PO771, Ind 0
13 AOO0- [Ind 0] and Ind 1:

26 | AO1+ | Analog input 1 PO771 ValueFunction

27 | po1- [Ind 1] 21: CO actual frequency (factory setting; scaled

corresponding to P2000)

24: CO actual output frequency (scaled
corresponding to P2000)

25: CO actual output voltage (scaled
corresponding to P2001)

26: CO actual value of the DC link voltage (scaled
corresponding to P2001)

27: CO actual output current (scaled
corresponding to P2002)

The analog outputs can also be interconnected with all connector outputs. A list of the
connector outputs is provided in the List Manual.
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Table 5-48 Additional analog output settings

Parameter

Description

PO775=0

Permit absolute value

Specifies whether or not the absolute value of the analog output is used.
If enabled, this parameter will use the absolute value of the value to be output. If the
original value was negative, the corresponding bit is set in r0785.

PO776 =0

Analog output type

Scaling of r0774.
0: Current output (factory setting)
1: Voltage output

Note: P0776 changes the scaling of r0774 (0 to 20 mA < 0 to 10 V).

The scaling parameters P0778 and P0780 as well as the dead band are always
entered with 0 to 20 mA.

Analog output 0 can be switched as a voltage output between 0 and 10 V.

Analog output 1 is a current output only. If it is to be used as a voltage output, it must
be terminated with a 500 Q resistor.

PO777 = 0.0

Value x1 for analog output scaling

Defines output characteristic x1 (in %). This parameter is the minimum analog value
expressed as a percentage of P200x (depending on how P0771 is set).

P0O778 =0

Value y1 for analog output scaling mA
A

This parameter is the value of x1 (in mA). 20

P0779 =100

Value x2 for analog output scaling PO780

This defines x2 of the output characteristic as a v2
percentage. This parameter is the maximum po0778
analog value expressed as a percentage of P200x yi
(depending on how P0771 is set).

PO780 = 20

Value y2 for analog output scaling 0 PO777 PO779  100% o

X1 X2

This parameter is the value of x2 (in mA).

P0781=0

Dead band width of the analog output

This can be used to set the width of the dead
band for the analog output (in mA).
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5.10 Technological functions
The inverter offers the following technological functions:
® Braking functions
e Automatic restart and flying restart
® Basic process control functions
® Positioning down ramp
® | ogical and arithmetic functions using function blocks that can be freely interconnected

Please refer to the following sections for detailed descriptions.

5.10.1 Braking functions of the frequency inverter
A differentiation is made between electrically braking and mechanically braking a motor:

e The motor is electrically braked by the inverter. An electrical braking is completely wear-
free. Generally, a motor is switched off at standstill in order to save energy and so that
the motor temperature is not unnecessarily increased.

® Mechanical brakes are generally motor holding brakes that are closed when the motor is
at a standstill. Mechanical operating brakes, that are closed while the motor is rotating
are subject to a high wear and are therefore often only used as an emergency brake.

Electrical braking and regenerative energy

If an induction motor electrically brakes the connected load and the kinetic energy that is
released exceeds the mechanical and electrical losses, then it operates as a generator. In
this case, the motor converts kinetic energy into electrical energy. Examples of typical
applications, in which regenerative operation briefly occurs, include:

® Grinding disk drives
® Fans

For certain drive applications, the motor can operate in the regenerative mode for longer
periods of time. Examples include:

® (Centrifuges
® Cranes

e Conveyor belts with downward movement of load

Inverter braking methods

Depending on the particular application and the inverter type, there are different technologies
to handle regenerative energy.

® The regenerative energy is converted into heat in the motor (DC and compound braking)

® The inverter converts the regenerative energy to heat using a braking resistor (dynamic
braking)

e The inverter feeds the regenerative energy back into the line supply (regenerative
braking)
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Different electrical braking methods for different applications

Table 5- 49 Braking methods and Power Modules depending on the application

Application examples Electrical braking method Power Modules that can be
used

Pumps, fans, compressors, Not necessary PM240, PM250, PM260

extruders, mixers

Fans, grinding machines, DC braking, compound braking | PM240

conveyor belts

Centrifuges, vertical conveyors, | Dynamic braking PM240

hoisting gear, cranes, winders | Ragenerative braking PM250, PM260

Braking methods depending on the drive inverter being used

Table 5- 50 Power Modules depending on the braking method

SINAMICS G120 Power Module
PM240 PM250 PM260
DC and compound braking X - -
Dynamic braking X - -
Regenerative braking - X X
Advantages and disadvantages of the braking methods
e DC braking
— Advantage.: The motor is braked without the inverter having to convert the braking
energy

— Disadvantages. significant increase in the motor temperature; no defined braking
characteristics; no constant braking torque; no braking torque at standstill; braking
energy is lost as heat; does not function when the power fails

e Compound braking

— Advantage. Defined braking characteristics, the motor is braked without the inverter
having to convert any significant amount of braking energy

— Disadvantages. no constant braking torque; excessive motor temperature rise; braking
energy is dissipated as heat; does not function when the power fails
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® Dynamic braking

— Advantages: defined braking characteristics; no additional motor temperature
increase; constant braking torque; in principle, also functions when the power fails

— Disadvantages. A braking resistor is required; braking energy is lost as heat; the
permissible load of the braking resistor must be taken into account

® Regenerative braking

— Advantages: Constant braking torque; the regenerative energy is not converted into
heat, but is regenerated into the line supply; can be used in all applications;
continuous regenerative operation is possible - e.g. when lowering a crane load

— Disadvantage: Does not function when power fails

5.10.1.1  DC and compound braking

Application areas for DC braking and compound braking

DC braking and compound braking are typically used for applications in which the motor is
normally operated at a constant speed and is only braked down to standstill in longer time
intervals, e.g. centrifuges, saws, grinding machines and conveyor belts.

Operating characteristics of DC braking

ON .A—l —_—
OFF1/OFF3 P t
. P0347

OFF2 ‘
Pt
1A Y AY \
P1234 OFF2
\<C braking
-t
DC braking active
r0053 1 ;
Bit 00 =
0 v Pt
<— P1233—p|

Figure 5-9  DC braking after an OFF1 or OFF3 command

CU240S and CU240E Control Units, FW 3.2
130 Operating Instructions, 03/2009, ASE02440075B AA



Functions

5. 10 Technological functions

DC braking after an OFF1 or OFF3 command has the following timing sequence:

1. Initially, the motor speed is reduced along the down ramp of the ramp-function generator
until an adjustable speed threshold is reached.

2. Once the motor speed reaches this threshold, the inverter interrupts the braking operation
using an internal OFF2 command until the motor is de-magnetized.

3. The inverter then starts the actual DC braking by allowing a DC current to flow through
the motor. The magnitude and duration of the DC current can be set.

/\CAUTION

For DC braking, the kinetic energy of the motor and motor load is partially converted into
thermal energy. The motor can overheat if braking lasts too long or the drive must be
braked too frequently.

Parameterizing DC braking

Table 5- 51 Parameters to enable and set DC braking

Parameter | Description
s

P003=3 User access level
3: Expert
P1230 Enabling DC braking using an external command

Enables DC braking via a signal that was used by an external source (BICO). The
function remains active as long as the external signal is active.

P1232= Current, DC braking (entered as a %)
Defines the strength of the direct current in [%] with respect to the rated motor current
(P0O305)

P1233= Enable and duration of the DC braking for OFF1 or OFF3 command (entered in s)

Defines the duration of the DC braking in seconds after an OFF1 or OFF3 command.
P1233 = 0 deactivates DC braking for an OFF1 and OFF3 command.

P1234= Starting frequency of DC braking (entered in Hz)
Sets the speed threshold for the start of DC braking.
P0347= Demagnetizing time of the motor

The inverter calculates this value from the motor data during commissioning. Only
commissioning engineers, who have the appropriate experience, may change the
parameter values. The inverter can trip due to an overcurrent during DC braking if the
demagnetizing time is too short.
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Operating characteristics of compound braking

132

P1236 =0 P1236 >0
Without Compound braking With Compound braking
[l [l
A f_set A f_set
.~ fact _ f act
>t | g
i i
Vbc-ink Vbc-link
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P>t

P1254=0: Vpc.comp = 1.13 ¢ ¥2 + P0210
P1254 # 0:  Vpc.comp = 0.98 * r1242

Figure 5-10 Compound braking

When the motor is in the regenerative mode, the inverter DC link voltage increases.
Compound braking is active depending on the DC link voltage. From a DC link voltage
threshold that can be set, the inverters adds a DC current component to the motor current.
The DC current component brakes the motor, converts the regenerative energy of the motor
into heat and prevents the DC link voltage from increasing too high.

Note

Compound braking is only active in conjunction with the V/f control.

Compound braking is deactivated, if:

e The "flying restart" function is active
e DC braking is active

e Vector control is selected

/\CAUTION

For compound braking, the kinetic energy of the motor and motor load is partially converted
into thermal energy. The motor can overheat if braking lasts too long or the drive must be
braked too frequently.

CU240S and CU240E Control Units, FW 3.2
Operating Instructions, 03/2009, ASE02440075B AA




Functions

5. 10 Technological functions

Parameterizing compound braking

Table 5- 52  Parameters to enable and set compound braking

Parameter | Description
s

P003=3 User access level

3: Expert

P1236= Compound braking (entered in %)

Parameter P1236 defines the DC current superimposed on the motor current after the
DC link voltage threshold Voc iink comp has been exceeded.

P1236 =0

Compound braking locked

P1236 =1 ... 250
Current level of the DC braking current as a % of the rated motor current (P0305)

P1254= Calculation type of the switch-in threshold Vbc iink comp for compound braking

P1254 =0

Vbc iink comp i a fixed value that only depends on the parameterized value of the line
supply voltage (P0210).

P1254 =1

Ve link comp IS continually calculated using internal algorithms. This allows the inverter
reserves to be better utilized.

5.10.1.2 Dynamic braking

Dynamic braking applications

Dynamic braking is typically used in applications in which dynamic motor behavior is
required at different speeds or continuous direction changes, e.g. for conveyor drives or
hoisting gear.

An internal closed-loop chopper control (braking chopper) in the inverter, which can control
an external braking resistor, is required for dynamic braking.

Operating characteristics of dynamic braking

Dynamic braking converts the regenerative energy, which is released when the motor
brakes, into heat.

Braking resistor

Inverter DC-P/R1 DC-P/R2
e - 4 ......... L ......... |
NG =1L,

. Chopper | C
A T control v 777
e ~ 1

Figure 5-11  Dynamic braking with braking chopper in the inverter
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The inverter controls the dynamic braking depending on the DC link voltage.

The temperature monitoring of the braking resistor should be evaluated. The inverter must
be switched off if the braking resistor overheats.

AWARN ING

If a braking resistor that is unsuitable is used, a fire could break out and severely damage
the inverter.

The temperature of braking resistors increases during operation. For this reason, avoid
coming into direct contact with braking resistors. Make sure that the devices are located at
sufficient distances from each other and that proper ventilation is provided.

Parameterizing the dynamic braking

Table 5- 53

Parameters to enable and set dynamic braking

Parameter

Description

P0003 = 2

Extended access

P1240=0
or
P1240 =2

Deactivate the Vbocmax controller

P1237

Enable signal and ON period of dynamic braking

0: Dynamic braking is locked
1: 5% ON period**

2: 10% ON period

3:20% ON period

4: 50% ON period

5: 100% ON period

The ON period set here is only effective if the braking resistor has reached its operating
temperature. When required, a cold braking resistor is switched-in independent of this
parameter

**) SIEMENS resistors are designed for 5% ON period
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5.10.1.3 Regenerative braking

Regenerative braking applications

Regenerative braking is typically used in applications in which braking energy is generated
either frequently or for longer periods of time, e.g. centrifuges, unwinders or cranes.

Operating characteristics of regenerative braking
The inverter can feed back up to 100% of its power (for HO base load) into the line supply.

Parameterizing regenerative braking

Table 5- 54

Parameters to set regenerative braking

Parameter
s

Description

Energy recovery option for V/f control (P1300 < 20)

P640

Motor overload factor

Setting the maximum regenerative power. If the regenerative power exceeds this value
for longer than 5 s, the inverter shuts down with fault message F0028.

Energy recovery option for vector control (P1300 = 20)

P1531

Regenerative power limit

If the regenerative power reaches this value, the motor can no longer follow its speed
setpoint, i.e. the motor speed increases. If the regenerative power exceeds this value,
the inverter shuts down with fault message F0028.
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5.10.1.4 Parameterizing a motor holding brake

Motor holding brake applications

The motor holding brake prevents the motor turning when the inverter is switched-off. The
inverter has internal logic to control a motor holding brake.

The motor holding brake control inside the inverter is suitable for the following typical
applications:

® Pumps
® Fans

® Horizontal and vertical conveyors

Operating characteristics of the motor holding brake control after an OFF1 and OFF3 command

ONT
OFF1/OFF3
Motor excitation T

finished |
r0056 Bit 04 — }

f

min

(P1080) - .
1
f : >t
| P1217—>
1
| \ !
10052 Bit 12 " Yoint 1 Point 2Y :
1{------ F- : |
L L -
0 : I i I : >t
Brake OpenT A ! |
I I
Status Closed - |: : I - >t
— | -— — —
Brake Release Time Brake Closing Time

Figure 5-12  Function diagram of the motor holding brake control after an OFF1 or OFF3 command

Controlling the motor holding brake after an OFF2 or STO command
For the following signals, the brake closing time is not taken into account:
® OFF2 command, or
® For fail-safe applications, in addition, after "Safe Torque Off" (STO)

After these control commands, the signal to close the motor holding brake is immediately
output independent of the motor speed.
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Figure 5-13  Function diagram, motor holding brake after an OFF2 command

Commissioning the control logic of a motor holding brake

/I\WARNING

The following applications require special settings of the motor holding brake. In these
cases, the motor holding brake control may only be commissioned by experienced
personnel:

¢ All applications that involve moving and transporting people
Hoisting gear

o Elevators

e Cranes

1. Before commissioning, secure any dangerous loads (e.g. loads on inclined conveyor
belts)

2. Suppress the motor holding brake control, e.g. by disconnecting the control cables

3. When opening the motor holding brake, ensure that a torque is established that prevents
the load from briefly dropping.

— Check the magnetizing time P0346; the magnetizing time is pre-assigned when
commissioning the system and must be greater than zero

— For V/f operation (P1300 = 0 to 3), set the boost parameters P1310, P1311.
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4. Parameterize the opening and closing times of the motor holding brake
It is extremely important that electromechanical braking is controlled with the correct
timing (brake release time, brake closing time, release time) to protect the brakes against
long-term damage. The exact values can be found in the technical data of the connected
brake. Typical values:

— Brake release times are between 35 ms and 500 ms
— Brake closing times are between 15 ms and 300 ms
— Release times are between 25 ms and 230 ms

5. Restore the motor holding brake control

— The mechanical brake is connected to the inverter via the Brake Relay. Bit 12 "Brake
active" of status signal r0052 controls the brake.

— It is not sufficient to simply select status signal r0052 bit 12 in P0731 to P0733 (relay
outputs). To activate the motor holding brake, parameter P1215 must be additionally
set to 1.

When a motor with a built-in holding brake is commissioned, a "clicking" sound in the motor
indicates that the brake has been properly released.

Table 5- 55 Control logic parameters of the motor holding brake

Parameters | Description

P0003 = 2 Enables extended parameter access

P1215= ... Enable motor holding brake

0 Motor holding brake locked (factory setting)
1 Motor holding brake enabled

P0731=52.C | BI: Function digital output 1

Note:
To control the Brake Relay via the digital output, the following must apply, e.g. for
digital output 1: P0731 = 52.C = 52.12

P0346 = ... Magnetizing time time
0 ... 20 s, factory setting 1 s
P1080 = ... Minimum frequency

0 ... 650 Hz, (0 Hz factory setting): minimum motor frequency, regardless of
frequency setpoint

P1216 = ... Delay time for opening the brake
0 ... 20 s, factory setting 0.1 s

Note: P1216> brake release time + relay opening time

P1217 = ... Holding time after runout
0 ... 20 s, factory setting 0.1 s

Note: P1217> brake closing time + relay closing time

P1227 = ... Zero value detection monitoring time
0 ... 300 s, factory setting 4 s
r0052.12 "Brake active" status

Opening the motor holding brake via P1218

Using parameter P1218, you can force the brake to open, e.g. in order to be able to
manually move a conveyor drive.

P1218 is ignored if the motor holding brake is closed because of an STO.
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AWARNING

Secure loads held by the brake!

Since this procedure cancels the "Brake active" signal which, in turn, causes the brake to
be forced open, the user must ensure that, even when the motor has been powered-down,
all loads held by the brake are secured before the signal is canceled.

Table 5- 56 Parameter to force open a motor holding brake

Parameter Description

P0003 =3 Enable expert access to parameters
P1218 =1 Forcibly open the motor holding brake

Automatic restart and flying restart

Flying restart: switching on the converter when the motor is running

The "flying restart" function, which is activated by P1200, allows the inverter to be switched
to a rotating motor. The function must be used whenever a motor may still be running. This
could be:

e After a brief line interruption

® When an inverter is shut down but air currents cause a fan impeller to rotate (either CW
or CCW)

® [f the motor is driven by a load

This function is useful, therefore, with motors whose load exhibits a high moment of inertia
since it can help prevent sudden loads in the mechanical components.

If this function is not used in such cases, this could cause the motor to shut down due to
overcurrent (overcurrent fault FO001).

The "flying restart” function can be used to synchronize the inverter and motor frequency.

/I\WARNING

Drive starts automatically

When this function is enabled (P1200 > 0), all those working with the system must be
informed of the following:

e The drive starts automatically.
e Although the drive is at a standstill, it can be started by the search current.
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Input values
Table 5- 57  Main function parameters
Parameter | Description
P1200 = Flying restart
0: locked (factory setting),
1- 6 Active
Table 5- 58 Overview: the "flying restart" function
P1200 Flying restart active Search direction
0 Flying restart locked (factory setting) |-
1 Flying restart always active Search performed in both directions, startup in
direction of setpoint
2 Flying restart active after: Search performed in both directions, startup in
e Power ON direction of setpoint
e Faults
e OFF2
3 Flying restart active after Search performed in both directions, startup in
e Faults direction of setpoint
e OFF2
Flying restart always active Search performed in direction of setpoint only
Flying restart is active after Search performed in direction of setpoint only
e Power ON
e Faults
e OFF2
6 Flying restart is active after Search performed in direction of setpoint only
e Faults
e OFF2
Table 5- 59 Additional commissioning parameters
Parameter | Description
P1202 = Motor current: Flying restart
(entered in %): 10 % ... 200 %, factory setting 100 %
Defines the search current with respect to the rated motor current (P0305) that is
present when the "flying restart" function is used.
P1203 = Search rate/speed: Flying restart
(entered in %): 10 % ... 200 %, factory setting 100 %
Sets the factor by which the output frequency changes during the flying restart to
synchronize itself with the running motor.
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Note

The higher the search rate (P1203), the longer the search time. A lower search rate shortens
the search time.

The "flying restart" function decelerates the motor slightly. The smaller the drive torque, the
more the drive is decelerated.

The "flying restart” function should not be activated for motors in group drives due to the
different coasting characteristics of the individual motors.

5.10.2.2 "Automatic restart" function after power failure

Restart after a power failure and/or faults within a few seconds.

This automatic restart function is primarily used when the inverter is operated as a stand-
alone device.

The "automatic restart" function is used to restart the drive automatically once the power has
been restored following a power failure. All faults are acknowledged automatically and the
drive is switched on again.

Line undervoltage or power failure

The term "line undervoltage" describes a situation in which the line voltage fails momentarily
and is then restored. The power failure is so short that the 400V power supply of the inverter
is briefly interrupted, but the electronics power supply is still maintained.

The term "power failure" describes a situation in which the power fails for a longer period,
whereby the DC link collapses completely and the Control Unit of the inverter is in a zero-
current state.

Important secondary condition

An ON command prior to the power failure and when the power returns is required for the
"automatic restart" function. The ON command must be connected-up through a digital input.
An ON command from a fieldbus is ignored.

Since the function is not restricted to line supply faults, it can also be used to automatically
acknowledge faults and restart the motor after any tripping. To allow the drive to be switched
to a motor shaft that is still rotating, the "flying restart" function must be activated via P1200.
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AWARN ING

When the "automatic restart" function is active (P1210 > 1), a motor can restart
automatically once the power has been restored. This is particularly critical if it is incorrectly
assumed that the motors have been shut down after a long power failure.

For this reason, death, serious injury, or considerable material damage can occur if
personnel enters the working area of motors in this condition.

Commissioning the automatic restart
1. Parameterizing the automatic restart using P1210
2. Set the number of start attempts via P1211.

3. If, for an automatic restart, the inverter is to be connected to an already rotating motor,
then the 'flying restart' function should also be activated using P1200.

4. Make sure that this functions properly.

Parameterizing the automatic restart

Table 5- 60 Parameterizing the automatic restart

Parameter
s

P1210 = Automatic restart mode

0: Automatic restart locked

1: Fault acknowledgment after an ON command; P1211 locked (factory setting)

2: Automatic restart after a power failure; P1211 locked

3: Automatic restart after a line supply undervoltage or fault; P1211 enabled

4: Automatic restart after a line supply undervoltage; P1211 enabled

5: Automatic restart after a power failure and fault; P1211 locked

6: Automatic restart after a line supply undervoltage / failure or fault; P1211 locked

P1211 = Number of automatic restart attempts [minimum O ... maximum 10]
3 (factory setting)
P1200 = Flying restart (Page 139)
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Table 5- 61 Principle of operation of the automatic restart

P1210 = 0: Automatic restart locked (this is a practical setting for a networked drive)

After the line supply voltage returns, possible faults must be acknowledged. After this, the ON
command must be switched-in again in order that the inverter starts.

P1210 = 1: Fault acknowledgment after ON command (P1211 locked)

After a power failure, the inverter automatically acknowledges all faults (it resets them), as soon as
the line supply voltage returns.

e Faults due to a line supply undervoltage are not automatically acknowledged.
e The motor does not automatically start.

e The motor only starts to rotate again if an ON command is issued again after the line supply
voltage returns.

P1210 = 2: Automatic restart after power failure - no additional start attempts (P1211 locked)

After power failure, the inverter automatically acknowledges fault FO003 (resets it), as soon as the
line supply voltage is available again; and automatically restarts.

e All other faults are not automatically acknowledged.
e Faults due to a line supply undervoltage are not automatically acknowledged.

e Switching the ON command in the de-energized state only results in an automatic start if the
inverter was in the "ready" state when the power failed.

P1210 = 3: Automatic restart after a line supply undervoltage or fault - with additional start attempts
(P1211 enabled)

After a line supply undervoltage, the inverter automatically acknowledges all faults (resets them), as
soon as the line supply voltage is again available; and automatically restarts.

e This behavior is independent of the power failure or line supply undervoltage.

e Switching the ON command in the de-energized state has no effect, if the inverter was "ready"”
before the power failure.

e The number of start attempts can be set. (If the automatic restart is interrupted due to a new fault)

P1210 = 4: Automatic restart after a line supply undervoltage (P1211 enabled)

After power failure or a line supply undervoltage, the inverter automatically acknowledges fault FO003
(resets it), as soon as the line supply voltage is again available; and automatically starts.

e All other faults are not automatically acknowledged.
e An ON command in the de-energized state has no effect.
e The number of start attempts can be set. (If the automatic restart is interrupted due to a new fault)

P1210 = 5: Automatic restart after power failure and fault (P1211 locked)

After a power failure, the inverter automatically acknowledges all faults (resets them), as soon as the
line supply voltage is again available; and automatically starts.

e Faults due to a line supply undervoltage are not automatically acknowledged.

e Switching the ON command in the de-energized state always results in automatic restart.
Possible faults are first automatically acknowledged.

P1210 = 6: Automatic restart after line supply undervoltage / power failure or fault (P1211 locked)

The inverter automatically acknowledges all faults (resets them), as soon as the line supply voltage is
again available; and automatically starts.

e This behavior is independent of the power failure or line supply undervoltage.

e |f the ON command is switched-on during the power failure, then an automatic start is always
formed. Possible faults are first automatically acknowledged.
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Automatic restart characteristics

Table 5- 62 Overview of the automatic restart characteristics

P1210 | ON command always active (continuously) ON command in the de-energized
state
Fault FO003 due to All other faults Inverter Inverter ready
Power Line supply Before in signals a fault Before power
failure undervoltage power failure operation Before power failure
failure

O __* __* __* __* __* __*
Fault -* Fault -* Fault -*
acknowledgeme acknowledgeme acknowledgement
nt nt

2 Fault -* -* -* -* Restart
acknowledgeme
nt + restart

3 Fault Fault Fault Fault Fault -*
acknowledgeme | acknowledgement | acknowledgeme | acknowledgeme | acknowledgement
nt + restart + restart nt + restart nt + restart + restart

4 Fault Fault -* -* -* -*
acknowledgeme | acknowledgement
nt + restart + restart

5 Fault -* Fault -* Fault Restart
acknowledgeme acknowledgeme acknowledgement
nt + restart nt + restart + restart

6 Fault Fault Fault Fault Fault Restart
acknowledgeme | acknowledgement | acknowledgeme | acknowledgeme | acknowledgement
nt + restart + restart nt + restart nt + restart + restart

*) -- = no action
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5.10.3 Technology controller

Technology controller for processing higher-level control functions

The technology controller supports all kinds of simple process control tasks. For example, it
is used for controlling pressures, levels, or flow rates.

Ramp-function generator
for technological setpoint PID controller

Speed
> control
Speed

setpoint

Technological

setpoint _/—\_
—

Technological actual value
Level
sensor

Figure 5-14 Example: technology controller as a level controller

The technology controller specifies the speed setpoint of the motor in such a way that the
process variable to be controlled corresponds to its setpoint. The technology controller is
designed as a PID controller, which makes it highly flexible.

The technology controller setpoint can be supplied via the same setpoint sources as those
available for the speed setpoint. The technology controller is also equipped with its own
motorized potentiometer and own fixed frequencies.

The setpoints, actual values, and control signals of the technology controller are defined by
means of BICO technology.

Table 5- 63 Technology controller parameters

Parameter Description

P2200 = ... Enable technology controller
P2201 ... r2225 Fixed frequencies

P2231 ... P2248 Motorized potentiometer

P2251 ... r2294 Technology controller parameters

You will find more information about this function in the parameter list and in (function
diagram 5100 of the List manual).
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5.10.4 Positioning down ramp

A basic positioning function in the inverter

In certain applications, e.g. when a conveyor belt is brought to a standstill, the belt may have
to travel a defined braking distance after it has been switched-off so that it always stops at
the same position.

For a fixed ramp-down type, the number of revolutions that a motor requires to reach a
standstill depends on the speed of the motor at the instant of the switch-off. Using the
"positioning down ramp" function, the number of revolutions from the OFF1 command down
to standstill can be defined independent of the speed.

The following diagram shows the principle signal characteristic of velocity (v) and position (s)
of a linearly moved load, e.g. of a conveyor belt, that is stopped using the positioning down
ramp. For a low velocity (v2) the down ramp is extended so that the load comes to a standstill
at the same end position (so) as for a higher velocity (v1).

Va OFF1 command

. 4

t
Figure 5-15 Velocity (v) and position (s) of a linearly moved load with the positioning down ramp

The accuracy of this basic positioning function is adequate for many applications. The
accuracy is increased when using a speed encoder.

Table 5- 64 Parameters for the simple positioning function

Parameters | Description

P2480 = ... Control command for the positioning function
Example: When P2840 = 722.0, the positioning function is activated via digital input
0.

P2481 = ...

P2482 = .. Gear ratio = P2481/P2482

P2484 = ... Number of shaft revolutions at the gearbox output for one distance unit

P2488 = ... Number of distance units until the end position

P2487 = ... Additive compensation value for increasing accuracy

For more information about this function, see the List Manual.
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5.10.5 Logical and arithmetic functions using function blocks

Description

Additional signal interconnections in the inverter can be established by means of free
function blocks. Every digital and analog signal available via BICO technology can be routed
to the appropriate inputs of the free function blocks. The outputs of the free function blocks
are also interconnected to other functions using BICO technology. Among others, the
following unassigned function blocks are available:

e Time blocks

e Adders, subtracters, multipliers, dividers

e AND blocks, OR blocks, XOR blocks, NOT blocks
® Memory elements

Example: OR logic operation
You want to switch-on the motor via digital input 0 and also via digital input 1:

1. To do so, interconnect the status signals of digital inputs r722.0 and r722.1 with the
inputs of a free OR block via BICO.

2. Now activate the OR block.
3. Finally, interconnect the OR block output with the internal ON command (P0840).

Table 5- 65 Parameters for using the free function blocks

Parameters Description
P2800 = ... Enable FFBs (General enable for all function blocks)
0: locked
1: enabled
P2801 = ...
P2802 = ... Activate FFBs (activation of the individual function blocks)
P2803 = ... Activate fast FFBs (enable an 8ms time slice to calculate the activated, fast function
blocks)
0: All function blocks are calculated with a 128 ms time grid
1: Some of the function blocks can be calculated with an 8 ms time grid.

Example: AND logic operation

An example of an AND logic operation, explained in detail, including the use of a time block
is provided in the Chapter BICO technology (Page 19).

For more information about this function, see function diagrams 4800, 4810, 4820, and 4830
in the List Manual.
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5.10.6

Changing over drive data sets (several motors connected to a frequency inverter)

Switching motor control

In certain applications, the inverter parameters need to be switched.

Example: Operating different motors on one inverter

One inverter should operate one of two different motors. Depending on which motor is to run
at any given time, the motor data and the ramp-function generator times for the different
motors must be adjusted accordingly in the inverter.

Drive data sets (DDS)

148

The inverter provides the possibility of parameterizing the following functions in up to three
different ways:

® Setpoint sources
(exceptions: Analog inputs and fieldbus)

® Setpoint calculation
e Motor control
e Motor and inverter protection

® Technological functions
(Exception: Technology controller, brake control, automatic restart and unassigned
function blocks)

The associated parameters are indexed (index 0, 1 or 2). Control commands select one of
the three indices and therefore one of the three saved settings.

This means, that as described in the example above, you can switch over all of the settings
of the inverter matching the particular motor.

All of the switchable parameters of the five functions mentioned above with the same index
is known as a "command data set".
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Protection functions

Fail-safe functions
- Overcurrent

- Overvoltage
- Overtemperature

- System
protection

4 Command sources

Fail-safe com-
mand sources

Motor control :
Setpoint sources

- V/f control

- Fixed setpoints

- Motorized
potentiometer

- JOG setpoint

- Vector control
without encoder

Inverter
control

- Vector control
with encoder

- Torque control

Technological

functions
Setpoint calculation
- Flyi tart
ying restar - Ramp-function generator
- Kinetic buffering - Limitation

- DC brake - Skip
. Status messages
- Positioning ramp

Figure 5-16  DDS switchover in the inverter

The drive data sets are switched over using parameters P0820 and P0821. Parameters
P0820 and P0821 are interlinked to control commands, e.g. the digital inputs of the inverter,

using BICO technology.

Note

Drive data sets can only be changed over in the "ready for operation” state. The switchover
time is approx. 50 ms.

Exceptions: The ramp-function generator parameters, the ramp-down time for OFF3, and the
speed controller gain can be switched during operation.
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5. 10 Technological functions

Table 5- 66 Parameters for switching the drive data sets:

Parameter Description

P0820 = ... 1st cntrol command for switching the drive data sets
Example: When P0820 = 722.0, the system switches from drive data set 0 to drive
data set 1 via digital input 0

P0821 = ... 2nd control command for switching the drive data sets

r0051 Displaying the number of the DDS that is currently active

A copy function is available making it easier to commission more than one drive data set:
P0819.0 = ... | Number of the drive data set to be copied (source)

P0819.1 = ... | Number of the drive data to which the data is to be copied (target)

P0819.2=1 | Start copying

For an overview of all the parameters that belong to the drive data sets and can be switched,
see the List Manual.
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5.11 Operation in fieldbus systems

5111 Communication interfaces

Fieldbus interfaces of the CU versions

The inverters are available in different versions for communication with higher-level controls
with the subsequently listed fieldbus interfaces:

® CU240E and CU240S for USS via RS485
— Control via PZD (process data channel)
— Parameterizing using PKW (parameter channel)
e (CU240S DP and CU240S DP-F for PROFIBUS DP
— Control in cyclic operation using telegrams 1, 20, 350, 352 and 999
— Control and parameterizing in cyclic operation using telegrams 353 and 354
— Parameterizing via acyclic communication
e (CU240S DP and CU240S DP-F for PROFINET
— Control in cyclic operation using telegrams 1, 20, 350, 352 and 999
— Control and parameterizing in cyclic operation using telegrams 353 and 354

— Parameterizing via acyclic communication

511.2 Communication via USS

Universal serial interface (USS)

Using the USS protocol (protocol of the universal serial interface), users can set-up a serial
data connection between a higher-level master system and several slave systems (RS 485
interface). Master systems include programmable logic controllers (e.g. SIMATIC S7-200) or
PCs. The inverters are always slaves on the bus system.

The USS protocol allows you to implement automation tasks with cyclic telegram transfer
(fixed telegram length required) and visualization tasks. In this case, variable telegram
lengths are better since texts and parameter descriptions can be transferred in a single
telegram without the data being subdivided.

USS bus topology via RS 485

Communication networks with up to 31 inverters (slaves) connected to a control can be
established via the RS 485 interface. The topology must be configured as a line in which the
first and last devices are terminated with terminating resistors.
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USS communication network via RS 485 with a CU240E

The diagram shows the RS 485 terminals (29/30) and the DIP
switches at the CU240E for the terminating resistor. The default
position is OFF (no terminating resistor).

T

m T~—  — T~ —
RS485 RS485 slave RS485 slave Final RS485 slave
Master o | cuz40e o | cu240e o | cu240e
N N N
Termination O o o
i i OFF | . OFF | i ON
resistor @ X : =N : . =N : : Cm
I I
! X 29[30] |, ! 2930 |, X 2930
b- -+ -t R et S ~LZp
O O O Ji 1
o ! 1! !
\J \J WAV \J @
Screening

Figure 5-17 USS network via RS 485

USS communication network via RS 485 with a CU240S

The connection is established using the
SUB D connector located on the lower side
of the Control Unit.

The diagram shows the DIP switch for the
terminating resistor at the CU240S. The
default position is OFF (no terminating

OFF /ON

resistor).
RS485 RS485 slave RS485 slave Final RS485 slave
Master
o | CU240S o o | cu2dos
o S &
Termination ® o 5
i OFF ON
resistor @) ,I g o ] on
I I X
b SUBD 3 8] ! | SED 373
! I
too Lo e ~1Ip
! M S0 |
o Ll .
o WAV
Screening @

Figure 5-18 USS network via RS 485
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/I\CAUTION

A difference in the ground potential between the master and slaves in an RS 485 network
can damage the inverter Control Unit. You must make absolutely sure that the master and
slaves have the same ground potential.

SUB D connection on the CU 240S (pin assignment)

The CU240S Control Units are equipped with a 9-pole SUB D socket for connecting the
inverter via an RS 485 interface. A standard 9-pole SUB D connector with a 180° cable outlet
can be used for the USS connection via RS 485.

Table 5- 67 Contact assignment of the 9-pole SUB D socket

Con | Designation Description
tact
1 - Unused
( O N |2 - Unused
6l A1 3 RS 485P Receive and transmit signal (+)
f, o 4 - Unused
/g ° 5 ov Ground reference
91 ="75|6 - Unused
@) 7 - Unused
8 RS 485N Receive and transmit signal (-)
9 - Unused
X Shield Equipotential bonding
(housing)

Cable lengths and number of devices

Table 5- 68 Max. no of devices and cable length

Baud rate in bit/s Max. no. of devices Max. cable length
2.400 ... 93.750 32 1200 m
115.200 (max. baud rate) 30 1000 m

CU240S and CU240E Control Units, FW 3.2
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5.11.21 User data range of the USS message frame

Structure of the user data

The user data range of the USS protocol is used to transfer application data. The process
data is exchanged cyclically between the inverter and controller via the process data channel
(PZD), while the parameter channel is used for transferring parameter values acyclically.

The following diagram shows the structure and sequence of parameter channel and process

data (PZD).
Protocol Data | Parameter channel (PKW) Process data (PZD)
PKW1 [PKW2 |PKW3|PKW4 |  |PKWm| PzZD1 | PZD2 | PZD3 | PZD4 | ... | PZDy
Protocol Words T -
PKW/PZD structure | TRE | IND |PWETIPWE2| . |PWEm ST | EEV SoWs
PIP|P|P|P|P|P|P
1123145678 ::: Pl+|+]++]++]+]|+] :::
Data Bytes 112|3(4]5(6|7]s \L
P2013=3 - P2012=2
P2013=4 | P2012=4 -
P2013 =127 (variable length) _|P2012=8 _

Figure 5-19 USS user data structure

The length of the parameter channel is defined via parameter P2013, while the length of the
process data is defined via parameter P2012. If only parameter channel or only process data
are required, the parameters of the channel not required can be set to zero ("only PKW " or
"only PZD").

If both channels are required, they must be transferred together.

5.11.2.2 Data structure of the USS parameter channel

Description

The parameter channel is used to monitor and/or change parameters in the inverter. Every
time data is transferred, the parameter ID and associated parameter value are sent. The
parameter channel can be set to a fixed length (3 or 4 data words) or variable length.

® The first data word always contains the parameter ID (PKE)
® The second data word contains the parameter index (IND)

e The third and fourth data word contain parameter values, text, and descriptions (PWE)

CU240S and CU240E Control Units, FW 3.2
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Parameter ID (PKE) and parameter index (IND)

The parameter ID (PKE) is always a 16 bit value. In conjunction with the index (IND), it
defines the parameter to be transferred.

Parameter channel Parameter channel
PKE| IND | PWE PKE [ IND | PWE
. 1st :l 2nd E 3rdgnd 4t ' ! 1st :l 2nd :l 3rdand 4t

.~ word !_\_N_ord word . . wor_d_,! word 1. word

|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-|-o|
AK H n_ ' PNU : ‘. Page index ‘. Subindex IND
7]
PKE structure IND structure

® The parameter number is encoded in the lower 11 bits (PNU) of the PKE. Since the PNU
can only contain values up to 2000, an offset must also be encoded for parameter
numbers above 2000. The offset is set in the first word of the index (IND) as shown in the
table below.

e Bit 11 (SPM) is reserved and is always 0.
® Bits 12 to 15 (AK) contain the request or response ID.

The meaning of the request ID for request telegrams (master — inverter) is explained in the
following table.

9|8|7|6|5|4|3|2|1|0|

15[1a[13[12[11 [
ald|c|b|f|e

o

IND page index

Table 5- 69 Regulations for setting the PNU

Parameter range Page index Bit Hex value + PNU
a b c d f e 9 8
0000 ... 1999 0 0 0 0 0 0 0 0 0x00 0-7CF
2000 ... 3999 1 0 0 0 0 0 0 0 0x80 0-7CF
4000 ... 5999 0 0 0 1 0 0 0 0 0x10 0-7CF
6000 ... 7999 1 0 0 1 0 0 0 0 0x90 0-7CF
8000 ... 9999 0 0 1 0 0 0 0 0 0x20 0-7CF
32.000 ... 33.999 0 0 0 0 1 0 0 0 0x8 0-7CF
64.000 ... 65.999 1 1 1 1 0 1 0 0 O0xF4 0-7CF

CU240S and CU240E Control Units, FW 3.2
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Table 5- 70 Coding example for a parameter number in PKE and IND for P7841, index 2

PKE

IND

decimal

XX 1841 144

hex

XX 731 90

02

The parameter index is encoded in the second word of the index (IND).

Example: Coding of a parameter number in PKE and IND for P2016, index 3

| PKE

IND PV\|/E1 | PV\|/E2 |

xx | 10 | 80 | 03

The master and slave exchange data via the request ID and response ID (AK), a process

that is to take place with the parameter specified in the PKE. The transfer status is

communicated with the response ID.

Table 5- 71 Request ID (master — inverter)
Request Description Response
ID ID
positive | negative
0 No request 0 718
1 Request parameter value 1/2 718
2 Change parameter value (word) 1 7/8
3 Change parameter value (double word) 2 718
4 Request descriptive element 1 3 7/8
6 Request parameter value (field) " 4/5 7/8
7 Change parameter value (field, word) 4 7/8
8 Change parameter value (field, double word) " 5 7/8
9 Request number of field elements 6 71/8
11 Change parameter value (field, double word) and save in EEPROM |5 7/8
2)
12 Change parameter value (field, word) and save in EEPROM 2 4 7/8
13 Change parameter value (double word) and save in EEPROM 2 718
14 Change parameter value (word) and save in EEPROM 1 7/8

1) The required element of the parameter description is specified in IND (second word).
2) The required element of the indexed parameter is specified in IND (second word).

CU240S and CU240E Control Units, FW 3.2
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The meaning of the response ID for response telegrams (inverter - master) is explained in
the following table. The request ID determines which response IDs are possible.

Table 5- 72 Response ID (inverter -~ master)

Response ID Description

No response

Transfer parameter value (word)

Transfer parameter value (double word)

Transfer descriptive element 1

Transfer parameter value (field, word) 2

Transfer parameter value (field, double word) 2

Transfer number of field elements

Request cannot be processed, task cannot be executed (with fault number)

O IN|/oO|g|d[W|IN|~ O

No master controller mode / no authorization to change parameters of the
PARAMETER CHANNEL interface

1) The required element of the parameter description is specified in IND (second word).

2) The required element of the indexed parameter is specified in IND (second word).
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If the response ID is 7 (request cannot be processed), one of the fault numbers listed in the

following table is stored in parameter value 2 (PWE2).

Table 5- 73  Fault numbers for the response "request cannot be processed"”

No.

Description

Comments

Impermissible parameter number (PNU)

Parameter does not exist

Parameter value cannot be changed

The parameter can only be read

Minimum/maximum not reached or exceeded

Incorrect subindex

A WINDN|~|O

No field

An individual parameter was
addressed with a field request and
subindex > 0

Incorrect parameter type / incorrect data type

Word and double word mixed up

[ Ne) ]

Set not permitted (reset only)

The descriptive element cannot be changed

Description can never be changed

Not in "master controller" mode

Change request without "master
controller" mode (see P0927)

12

Keyword missing

17

Request cannot be processed due to the
operating state

The current inverter operating state is
not compatible with the request
received.

101

Parameter number currently deactivated

Dependent on the operating state of
the inverter

102

Channel width is insufficient

Communication channel is too small
for response

104

Impermissible parameter value

The parameter only permits certain
values.

106

Request not included / task not supported

After request ID 5, 10, 15

200/201

Modified mininum/maximum not reached or
exceeded

The maximum or minimum can be
limited further during operation.

204

The available access authorization does not
cover parameter changes.
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CU240S and CU240E Control Units, FW 3.2

Operating Instructions, 03/2009, ASE02440075B AA



Functions
5. 11 Operation in fieldbus systems

Parameter value (PWE)

When communication takes place via the USS, the number of PWEs can vary. One PWE is
required for 16 bit values. If 32 bit values are exchanged, two PWEs are required.

Note

U8 data types are transferred as U16, whereby the upper byte is zero. U8 fields, therefore,
require one PWE for each index.

A parameter channel for 3 words is a typical data telegram for exchanging 16 bit data or
alarm messages. The mode with a fixed word length of 3 is used when P2013 = 3.

A parameter channel for 4 words is a typical data telegram for exchanging 32 bit data
variables and requires P2013 = 4.

A parameter channel allowing a flexible word length is used when P2013 = 127. The
telegram length between the master and slave can have a different number of PWEs.

When the length of the parameter channel is fixed (p2013 = 3 or 4), the master must always
transmit either 3 or 4 words in the parameter channel, otherwise the slave will not respond to
the telegram. The response from the slave will also contain either 3 or 4 words. When the
length is fixed, 4 should be used because 3 is insufficient for many parameters (i.e. double
words). When the parameter channel is of a variable length (P2013 = 127), the master
transmits only the amount of words required for the task in the parameter channel. The
length of the response telegram is also restricted to the required size.

Rules for processing requests/responses
® Arequest or a response can only be referred to one parameter.
® The master must constantly repeat a request until it receives a suitable response.
® The master recognizes the response to a request that it sent by:
— Evaluating the response ID
— Evaluating the parameter number (PNU)
— Evaluating the parameter index IND, if required
— Evaluating the parameter value PWE, if necessary.

® The complete request must be sent in a telegram. Request telegrams cannot be
subdivided. The same applies to responses.

® [f response telegrams contain parameter values, the drive always returns the current
parameter value when it repeats response telegrams.
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5.11.2.3 Timeouts and other errors

Process timeouts

Parameter P2014 defines the permissible timeout in ms. Value zero prevents timeout
monitoring. Parameter P2014 checks the cyclic update of bit 10 in control word 1.

If the USS is configured as a command source for the drive and P2014 is not zero, bit 10 of
the received control word 1 is checked. If the bit is not set, an internal timeout counter is
incremented. If the threshold defined in P2014 is reached, the drive sets a process timeout
error.

Other errors
P2025 = USS rejected
P2026 = USS character frame error
P2027 = USS overflow error
P2028 = USS parity error
P2029 = USS start not recognized
P2030 = USS BCC error
P2031 = USS length error

5.11.24 USS process data channel (PZD)

Description

Process data (PZD) is exchanged continuously between the master and slave in this
telegram range. Depending on the direction of transfer, the process data channel contains
request data for the USS slave or response data to the USS master. The request contains
control words and setpoints for the slaves, while the response contains status words and
actual values for the master.

STW1 HSW STW2
T T T T '
Request PZD1 PZD2 PzD3 PZD4 i PzD8
to USS slave
1 1 | 1 L
° P2012 -
ZSW1 HIW ZSW2
T T T T T
Response PZD1 PzD2 PZD3 PZD4 s PZD8
to USS master |
1 L ! :
P2012=2
« P2012=8 g

Figure 5-20 USS process data channel
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The number of PZD words in a USS telegram is defined by parameter P2012. The first two
words are:

e Control 1 (STW1) and main setpoint (HSW)
e Status word 1 (ZSW1) and main actual value (HIW)

If P2012 is greater than or the same as 4, the additional control word (STW?2) is transferred
as the fourth PZD word (default setting).

The sources of all the other PZDs are defined with parameter P2019 for an RS 485 interface
and with P2016 for an RS 232 interface.

5113 Communication via PROFIBUS and PROFINET

5.11.3.1  Connect the frequency inverter to PROFIBUS

Assignment of the SUB-D connector to connect to the PROFIBUS-DP network

o Control Units CU240S DP and CU240S DP-F of the inverter are equipped with a SUB D
PROFIBUS connection to connect to the PROFIBUS cable.
-
Table 5- 74 Contact assignment of the 9-pole SUB D connection
Contact | Designation Description Area
1 Shielding Ground connection
( O ) 2 uov Floating and reference point for user
sl 11 supply
\: ° 3 RxD/TxD-P Receive/transmit data P (B/B’) RS 485
o9 4 CNTR-P Control signal TTL
9 »@\5 5 DGND Reference potential for PROFIBUS
o) data (C/C’)
—— 6 VP Plus pole for supply voltage 5V+10 %
7 u24v Floating user supply +24 V at 100 mA
8 RxD/TxD-N Receive/transmit data N (A/A’) RS 485
9 - Not assigned
Housing | Cable shield Cable shield

The SUB D connection is suitable for the SIMATIC RS 485 bus connector.
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Recommended PROFIBUS connectors
We recommend one of the following connectors for the PROFIBUS cable:
1. 6GK1500-0FC00
2. 6GK1500-0EA02

Both connectors are suitable for all SINAMICS G120 Control Units with respect to the angle
of the outgoing cable.

Note
PROFIBUS communication when the 400 V supply for the inverter is switched off

If the inverter is only supplied via the 400 V line connection for the Power Module, the
PROFIBUS connection for the Control Unit is interrupted as soon as the power supply is
disconnected. To prevent this, the Control Unit must be connected to a separate 24 V power
supply via terminals 31 (+24 V In) and 32 (0 V In).

Permissible cable length / installing and shielding the PROFIBUS cable

You can find information about this under the following link:
(http://support.automation.siemens.com/WW/view/en/1971286)

5.11.3.2 Example for configuring the inverter on PROFIBUS

Task
> A drive with a SINAMICS G120 inverter is to be controlled from a central SIMATIC controller
PROFIBUL via PROFIBUS. whereby the control signals and speed setpoint are to be transferred from an
S S7-300 CPU to the drive. In the other direction, the drive is to transfer its status messages

and actual speed value to the central controller via PROFIBUS.

Using a suitable example, the following section provides step-by-step instructions explaining
how to connect an inverter to a higher-level SIMATIC controller via PROFIBUS. To extend
the PROFIBUS network to include additional inverters, simply repeat the relevant steps.

What prior knowledge is required?

In this example, it is assumed that readers know now to basically use an S7 control and the
STEP 7 engineering tool and is not part of this description.

CU240S and CU240E Control Units, FW 3.2
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T
PROFIBUS

-
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Component Type Order no. | Qty
Central controller

Power supply PS307 2 A 6ES7307-1BA00-0AA0 1
S7 CPU CPU 315-2DP 6ES7315-2AG10-0AB0 1
Memory card MMC 2MB 6ES7953-8LL11-0AA0 1
DIN rail DIN rail 6ES7390-1AE80-0AAQ 1
PROFIBUS connector PROFIBUS connector 6ES7972-0BB50-0XA0 1
PROFIBUS cable PROFIBUS cable 6XV1830-3BH10 1

Drive

SINAMICS G120 Control CU240S DP 6SL3244-0BA20-1PAO 1
Unit

SINAMICS G120 Power PM240 6SL3224-0BE21-5UA0 1
Module

Basic Operator Panel BOP 6SL3255-0AA00-4BA1 1

Motor

Three-phase induction
motor

1LA7060-4AB10

PROFIBUS connector

PROFIBUS connector

6GK1500-0FC00

Note

The description provided in this manual uses the hardware listed above. Other similar
products not listed above can also be used.

Software components

Component Type Order no. Qty
SIMATIC STEP 7 V5.3 + SP3 B6ES7810-4CCO7-0YAS5 1
STARTER V4.1 SP2 HF4 6SL3072-0AA00-0AGO 1
Drive ES Basic V5.4 6SW1700-5JA00-4AA0 1

Drive ES Basic is the basic software of the engineering system, which combines the drive
technology and Siemens controllers. The STEP 7 Manager user interface acts as a basis
with which Drive ES Basic is used to integrate drives in the automation environment with

respect to communication, configuration, and data storage.

CU240S and CU240E Control Units, FW 3.2
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Setting the PROFIBUS address of the inverter

o Two DIP switch blocks are located on the Control Unit. The PROFIBUS address of the
PROFIBUS inverter is set using one of these. The DIP switch for the PROFIBUS address is, depending
S on the firmware release, either located on the front of the CU below the operator and display

instrument (operator panel) or at the side of the CU.

Figure 5-21 PROFIBUS DIP switches

Alternatively, the PROFIBUS address can be set via parameter P0918. The DIP switch
setting has priority over P0918.

CAUTION

When the PROFIBUS address is changed, the Control Unit needs to be switched off and on
again to activate the new address. This must be carried out by switching the power supply
off and then on again, regardless of whether the interface is supplied by the power supply
for the inverter or via its own 24 V power supply.

PROFIBUS Address
DIP switches

without function

~ | Bite (64)
© | Bit5 (32)
w | Bit4 (16)
< | Bita ()
o | Bit2 @)

~ | Bit1 (@

= | Bito (1)

\ PROFIBUS-DP
status LED

ISSSNVI TN

e~ AAIARTERRT
\
[l |___—PROFIBUS-DP
interface

Figure 5-22 PROFIBUS interface, diagnostics, and address setting on the Control Unit
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Set the DIP switch to address 10 (as shown in the following table).

Table 5- 75 Examples of setting the PROFIBUS address

DIP switch 1 2 3 4 5 6 7
Address = values added in this line 1 2 4 8

Example 1: OFF . .

Address = 117 =1+ 4 + 16 + 32 + 64
oN | IR B

Example 2: OFF .

Address =39=1+2+4+ 32
on |l H R ]

The valid address range is specified in the table below:

Table 5- 76 Valid PROFIBUS addresses

DIP switch settings Significance

0 PROFIBUS address defined via P0918
1...125 Valid PROFIBUS address

126, 127 Invalid PROFIBUS address

Integrating the inverter into a higher-level SIMATIC control

o Once you have set the PROFIBUS address of the inverter, all the remaining settings
PROFIBUS required for integrating it in the SIMATIC control are carried out in STEP 7 with HW Config.
o

Creating a STEP 7 project
Create a new STEP 7 project and assign a project name (e.g. "G120_in_S7").

ESIMATIE Manager - [G120_in_5S7 -- C:\5iemens'Step7.57projiG120_in - |D|ﬂ

% File Edit Insert PLC  Wiew Oplions  Window Help -2 =l
D@ |[8%& | % B2 | oa < No Fiter > |V | %8 G |
..... Ep i 7 FPI[T) & Global labeling field

Press F1 to get Help, [PC COM-Port {Us5) [ =

Figure 5-23 Create a new project in STEP 7
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Configuring SIMATIC 300 and creating the PROFIBUS network
Add an S7 300 CPU.

HSIM#TIE Manager - [G120_in_S7 -- C:\Siemens'Step 7. S7projtG120_in_] 10l =l
&5 File  Edit | Insert PLC View Ophions Window Help =] =l
O = | e Station 1 SIMATIC 400 Station || ¢ Mo Filter 3 j N7 | a2a |
m Subnet 2 SIMATIC 300 Skation —
. ling field
Program » 3 SIMATIC H Station
J— 5 4 SIMATIC PC Station
_ B;:' :’are . 5Other Station
o 5°:t . 6SIMATICSS
e 7 PGIRC
Symbol Table
Tnserts SIMATIC |07 Lorary " ition. 4
———  ExterpallSource...
Shared Dedlarations  #
Figure 5-24 Add a SIMATIC 300 station
Open the hardware configuration (HW Config) in Step 7.
ESIMATIE Manager - [G120_in_5S7 -- C:\5iemens - |D|ﬂ
% File Edit Insert PLC  Wiew Oplions  Window Help -2 =l
D@ B85 | 4 B dn|o 25 % 0 & ([ <N Fiter > R

E--% G120_in_57 rﬂ] Hardware

@_-:{:HW Config - [SIMATIC 300(1) (Configuration) -- G120_in_57] - |D|ﬂ
@) station Edit Insert PLC View Options Window Help -2 =l

D58 B & ke da o3 ke

il olx
Find | ,,,:l: # '|

Brafile: I Standard j

o0 e
B2 PROFIBUS-PA
B2 PROFINET IO

SIMATIC PC Bazed Contral 300,400

B SIMATIC PC Station

I — _'|;I
4| | siMATIC 30001

Slat I Dezignation I
[ PROFIBUS-DF slaves for SIMATIC 57, M7, £,
and C7 [digtributed rack) -

Press F1 to get Help, | | S

Figure 5-25 Open HW Config
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Add an S7 300 subrack to your project by dragging and dropping it from the "SIMATIC 300"
hardware catalog. Connect a power supply to slot 1 of the subrack and a CPU 315-2 DP to
slot 2.

When you add the SIMATIC 300, a window is displayed in which you can define the network.
Create a PROFIBUS DP network.

E{-:{:HW Config - [SIMATIC 300{1) (Configuration) -- G120_in_5S7] 10l =l
E“] Station  Edit  Imsert PLC Views Opbions  Window Help - |ﬁ||ﬂ
D=23R & g bedda D%
- o=l
= (0] UR i =
i FS 307 24 A PROFIBUS(1E DP ma— | B4 | |l
P2 CPU 315-2 DP : -
5% B J Profile: IStandald j
3 | | -] CPU 314C-2DF =]
4 {:l CPU 314C-2 PP
5 {:l CPU 318
E | =1 CPU 315-2DF
’ B BEST 315-24F00-0AE0
B BEST 315-24F01-0AE0
B 6ES7 315-24F02-04E0
- L1 EES7 315-24F03-04B0
P I I LIJ BEST 315-24F82-04B0
L1 EES7 315-24F83-04B0
-0 EEST 315-24G10-04B0
Rl RN w1 CPU 3152 PN/DP
Slot| [ Module o | Fi [ M. |1 o] == 31[53'"2%'05;53301 5F-2DF ELI
- A a £
1 E?:'EID;'%: >DP EE_:?;?S > 5[ 48 KB work. memary; 0.3 mz/1000 instructions; J
- . 1P| + DPF connections; far multi-tier
LT FEER i configuration up to 32 modules
Press F1 to get Help. | | cha

Figure 5-26 Add a SIMATIC 300 station with the PROFIBUS DP network

CU240S and CU240E Control Units, FW 3.2
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Configuring the inverter and integrating it in the Profibus network

> In STEP 7, the inverter can be connected to an S7 control in two ways:
PROFIBUS 1. Using the inverter GSD
-

The GSD is a standardized description file for a PROFIBUS slave. It is used by all
controllers that are PROFIBUS masters.

2. Via the STEP 7 object manager

This somewhat more user-friendly method is only available for S7 controls and installed
Drive_ES_Basic.

The following section describes how to configure the inverter using the GSD.

Installing the GSD in STEP 7
The GSD of the SINAMICS inverters are available in the Internet.
Itis integrated in STEP 7 via HW Config.

[ Hw config - [SIMATIC 300{1) {Configuration) -- G120_in_S7] =101 =]
E“] Station Edit Insert PLC Miew | Options Window Help =] =l
J 0= E” @H‘ | % | | E Custamize. .. Zhrl+Al+E
Specify Module, , . ol x|
Configure Network,
PG 307 24 =~ Symbol Table Chr+AlE+T I #h || ﬂi—l'
5 B L Swstem E
:j? g:u 315-2DP | | eport System Error IStandard j
Edit: Catalog Profile
3 . Lpdate Catalog - CPU314C-2DP Al
4 - CPU 314C-2 RiP
5 Install Hw Updates ... -1 CPU 315
E Install GSD File... I CPU 315-2DF
’ - [B BES7 315-24F00-04E0
Find in Service & Suppart, . B BES7 315-24F01-04E0
Create @50 file for [-Device, .. [ BEST 315-24F02-0480
L1 EES7 315-24F03-04B0
4 I I EEST 315-24F32-04E0
{:l EEST 315-24F33-04E0
-0 EEST 315-24G10-04B0
Rl RN w1 CPU 3152 PN/DP
Siot| [{ Module od. | Fi (M. |1 o |c. | BEES?: 31?2?05253301%2 DF ELI
- A a £
1 E?:'EID;'%: >DP EE_:?;?S > :ll 48 KB work. memary; 0.3 mz/1000 instructions; J
- . 1P| + DPF connections; far multi-tier
L5 FEEA LI configuration up to 32 modules
Installs news GSD Files in the system and updates the contents of the catalog. | | Cha 4

Figure 5-27 Install the GSD in STEP 7 with HW Config

CU240S and CU240E Control Units, FW 3.2
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Once the GSD has been installed, the inverter appears as an object under "PROFIBUS DP"
in the HW Config product catalog.

[ Hw Config - [SIMATIC 300(1) (Configuration) -- G120 in_57] =10l =]
@) station Edit Insert PLC View Options Window Help -2 =l
D8 B & ke da o3
- ol
. =
PS 307 28 - PROFIBLS(T} DP ma— | BN | Elﬂl
2 CPU 315-2 DP J -
e e Brafile: I Standard j
a | | 20 Additional Field Devices -~
4 =0 Drives
3 =0 SINAMICS
& £ SR g CIMAMICS G120 CLU24T
= [ Lniversal module
Standard telegrarm 1
Standard telegram 21
- SIEMEMS telegram -
1] | _,I_I SIEMEMS telegram :
: SIEMEMS telegram -
[ SIEMEMS telegram :
ﬂ:l o U -7 Switching Devices i
4 »
Siot| @ Module od |Fi M |1 |a |c. | | | —
" B5L3 244-0BA20-1PAD <|
L E?__‘EID;E; > DP EE.:SS??S > 2 DP-Slave SIMAMICS G120 CU2405 DP »3.00 —=
a . with DPT interface [cyclic and acyclic
LF FEE h communication).

Press F1 to get Help, | | chg 2

Figure 5-28 G120 in the HW Config product catalog
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Drag and drop the inverter into the PROFIBUS network. Enter the PROFIBUS address set at
the inverter in HW Config.

[ Hw Config - [SIMATIC 300(1) (Configuration) -- G120 in_57] =10l =]
@) station Edit Insert PLC View Options Window Help -2 =l
D8 B & ke da o3
- ol x|
. =
PS 307 28 - PROFIBLS(T} DP ma— | BN | Elﬂl
2 CPU 315-2 DP J -
e e Brafile: I Standard j
a | | 20 Additional Field Devices -~
4 =0 Drives
3 =0 SINAMICS
B - =-Ea SINAMICS G120 CU240
Z = [ Universal module
[ Standard telegram 1
[ Standard telegram 21
- [d SIEMENS telegram :
| | _,I_I [d SIEMENS telegram :
[d SIEMENS telegram :
[d SIEMENS telegram :
ﬂ:l () SIS G20 RS D -7 Switching Devices hd
4 »
Slat DPID ... | Order Mumber / Designa... | | Q. |C. I I I
1 :I B5L3 244-0BA20-1PAD f(l
5 —| ||DP-Slave SINAMICS G120 CU2405 DP «3.00 —
with DPT interface [cyclic and acyclic
3 LI communication).
Insertion possible | | Cha 2

Figure 5-29 Connect G120 to the PROFIBUS network

The inverter object in the HW Config product catalog contains several telegram types. The
telegram type defines which cyclic data (= process data (PZD)) is exchanged between the
control and inverter. With standard telegram 1, for example, the inverter receives the process
data for the speed setpoint and control word from the control and returns its actual speed
value and status word in the process data.

CU240S and CU240E Control Units, FW 3.2
170 Operating Instructions, 03/2009, ASE02440075B AA



Functions
5. 11 Operation in fieldbus systems

Add the required telegram type to slot 1 of the inverter by dragging and dropping it from the

HW catalog.
[l Hw Config - [SIMATIC 300(1) {Configuration) -- G120_in_57] =10l x|
@) Station Edit Insert PLC Wiew Options Window Help 18| x|
D258 § & (e dda hE BN
- ol
= (0] UR _
1 PS5 307 24 - PHDFIB#S[H: oPmas— |ENE E‘Iﬂl
2 CPU 3152 DP J - -
o e YTy Erafile: ISlandard J
3 - Additional Field Devices -]
4 1 Drives
5 ED SINAMICS
B ﬂ EE SIMAMICS G120 CU2405 DP +3.00
2 ] Universal module
b E B Standard telegram 1
-] Standard telegram 20
- -] SIEMENS telearam 350
4 | _,I_I ] SIEMENS telearam 352
o[ SIEMENS telegram 353
- SIEMENS tel 54
:I:I 1] SINAMICS G120 CU2405 DP a SWitchin Devices i ILI
1 »
Slaot CF 1D ... | Order Murber / Designa.. | |... | Q... | C.. I - | f
1 295, Standard telegram 1 IEE... d Standardltelegram'l [FeD-2/2] according ta <|
= T oy mp— ] — !:-EE:F'D”VB Wd, 2 wordz output and 2 words
3 =
Insertion possible [ [ Chg .z

Figure 5-30 Define the telegram type of the SINAMICS G120 inverter in the control

STEP 7 automatically assigns the address range containing the process data for the inverter.
Standard telegram 1 occupies four bytes of input data and four bytes of output data.

Note
Defining the telegram type in the inverter

The telegram type setting in HW Config only applies to the controller side. In the inverter, the
same telegram type must be set by means of STARTER or the BOP via parameter P0922.

Final steps
e Save and compile the project in STEP 7.

e Establish an online connection between your PC and the S7 CPU and download the
project data to the S7 CPU.

The inverter is now connected to the S7 CPU. The communications interface between the
CPU and inverter is specified by the PROFIdrive profile. An example of how you can supply
this interface with data can be found in this manual.

CU240S and CU240E Control Units, FW 3.2
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5.11.3.3 Integrating a frequency inverter in PROFINET

The CU240S PN and CU240S PN-F Control Units are equipped with an Ethernet switch for
two connections in the form of RJ45 sockets. Connections with optical networks are
established via switches, which are equipped with an electrical and optical port. The inverter
is then connected to an electrical port.

Table 5- 77  Contact assignment of the RJ45 sockets

Contact | Designation Significance Wire color
1 TX+ Transmit data + Yellow
= 1 2 TX Transmit data - Orange
i 3 RX+ Receive data + White
g 4 _
5 -
6 RX - Receive data - Blue

For product information about assembling the SIMATIC NET Industrial Ethernet FastConnect
RF45 plug 180, see "Assembly Instructions for SIMATIC NET Industrial Ethernet
FastConnect RJ45 Plug". The document is available for download in the Internet
(http://support.automation.siemens.com/WW/view/en/23175326/130000):

Recommended PROFINET connectors
We recommend the following connector for the PROFINET cable:
6GK1901-1BB10-2Ax0

Additional information on PROFINET

You can find information on PROFINET in the Internet
(http://support.automation.siemens.com/WW/view/en/19292127):

CU240S and CU240E Control Units, FW 3.2
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5.11.3.4

Example for configuring the inverter on PROFINET

Differences between PROFIBUS and PROFINET

The procedure for operating the inverter on PROFINET differs only slightly from the previous
description for PROFIBUS. The following section covers only the key differences between
PROFIBUS and PROFINET.

Hardware components (example)

T
PROFI)

-

In comparison to PROFIBUS, the S7 CPU, the Control Unit of the inverter and the

5. 11 Operation in fieldbus systems

communication cable must be configured for PROFINET.

Component Type Order no. | Qty
Central controller
Power supply PS307 2 A 6ES7307-1BA00-0AAD

S7 CPU

CPU 315-2 PN/DP from
V2.5 and higher

6ES7315-2EH13-0AB0O

Memory card

MMC 2MB

6ES7953-8LL11-0AA0

DIN rail

DIN rail

6ES7390-1AE80-0AAQ

PROFINET connector

PROFINET connector

6GK1901-1BB10-2Ax0

PROFINET cable

PROFINET cable

6XV1840-2AH10

Al la(a

Drive

SINAMICS G120 Control CU240S PN 6SL3244-0BA20-1FA0 1
Unit

SINAMICS G120 Power PM240 6SL3224-0BE21-5UA0 1
Module

Basic Operator Panel BOP 6SL3255-0AA00-4BA1 1

Motor

Three-phase induction
motor

1LA7060-4AB10

PROFINET connector

PROFINET connector

6GK1901-1BB10-2Ax0

Note

The description provided in this manual uses the hardware listed above. Other similar
products not listed above can also be used.

Software components

CU240S and CU240E Control Units, FW 3.2
Operating Instructions, 03/2009, ASE02440075B AA

Component Type Order no. Qty
SIMATIC STEP 7 V5.4 SP2 6ES7810-4CCO7-0YAS 1
STARTER V4.1 SP2 HF4 6SL3072-0AA00-0AG0O 1
Drive ES Basic V5.4 6SW1700-5JA00-4AA0 1
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Integrating the inverter into a higher-level SIMATIC control

> All settings required for integrating the inverter in the SIMATIC controller are carried out in
PROFI STEP 7 with HW Config.
-

Creating the STEP 7 project and configuring SIMATIC 300

The procedure here is very similar to that described for PROFIBUS. The main differences
are:

1. In the module catalog, choose a PROFINET-capable S7 controller (e.g. CPU 315-2
PN/DP).

2. Once you have added the SIMATIC 300, create a PROFINET network.

E{-:{:HW Config - [SIMATIC 300{1) (Configuration) -- G120_in_5S7] 10l =l
E“] Station Edit Insert PLC “Yiew Oplions ‘Window Help =] =l

D259 &S| 2e daHe %8 K

- i| ol x|
= (0 UR : _
1 PS 307 24 - Bnd | |
2 CPU 3152 PN/D Ethernet{1}: PROFINET-I0- »
Profile: =
X MPLDF J Profile: [ Standard =]
e A0 - F-_] CPU 315 |
beduill I @ CFU 3152 0P
£ =0 CPU 3152 PN/DP
4 il (1] BEST 315-2EG10-04B0
= = (L0 BEST 3152EH1 30480

B 23 J
B w25

- o[ vee
a| | LlJ B+ CPU 315F-2DP
B3 CPU 315F-2 PN/DP
B-Z1 CPU 316
E
E

ﬂ:l Ethermet(1]: PROFINET-I0-5ystem [100) -] CPU 3162 DP

DeviceNumber | [§ Padd. |0 |0 |Fi. |0 [in.|C. | (1 CPU 3172 =
| | | | | | | BESY 315-2EH13-0AB0 i’ﬂ
286 KB work memory; 0.1 ms/1000 =
instructions; PROFINET connection; 57
Carrunication [loadable FBs/FCs]; LI
Press F1 to get Help. | | [cha 4

Figure 5-31  Add SIMATIC 300 station with the PROFINET network

CU240S and CU240E Control Units, FW 3.2
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Configuring the inverter and integrating it into a PROFINET network

o The inverter is integrated into the higher-level control with its GSDML via PROFINET. The
PROF GSDML of the SINAMICS inverters are available in the Internet. Once the GSDML has been
S installed (see "Communication via PROFIBUS"), the inverter appears as an object under

"PROFINET 10" in the HW Config product catalog.

Drag and drop the inverter into the PROFINET network and then choose the standard
telegram 1 as the telegram type.

E{-:{:HW Config - [SIMATIC 300{1) (Configuration) -- G120_in_5S7] 10l =l
E“] Station Edit Insert PLC “Yiew Oplions ‘Window Help =] =l
D=23R & g bedda D%
i| lx
= 0 UR : :
1 P 307 24 - Eind | ﬂ&l
2 CPU 315-2 PN/D Ethernet{1): PROFINET-I0- o
Profile: -
e VP D J Profile: IStandald J
X2 A0 — - B2 PROFINET 0 =]
A2 AT Port 7 {:l Additional Field Devices
3 ElD Dirives
4 | =0 SINAMICS
= EE SIMAMICS G120 CL2405 FI
[ SIEMENS telegram 350
] SIEMENS telegram 352
- ] SIEMENS telegram 353
q I I LIJ ] SIEMENS telegram 354
------ [ Standard telegram 1
4| | (1) SINAMICS 612002408 . Gate;’“p Standard telegram 20
4 »
Slot Module OderMu.. |1, 5. |D.|C. | I |
7 |G SINAMICE -G LE 6517 244 EZ g?ﬁ'—gﬁiﬁ%ﬁﬂzm Fal il ¢
4 =
bl | | RRED =i Device SINAMICS G120 diive with
A7 Fht LA LI PROFIMET 10 functionality (AT, cyclic and LI
Insertion possible | | cha

Figure 5-32 G120 with standard telegram 1 in STEP 7 on PROFINET

Final steps
e Save and compile the project in STEP 7.

® Establish an online connection between your PC and the S7 CPU and download the
project data to the S7 CPU.

The inverter is now connected to the S7 CPU. The communications interface between the
CPU and inverter is specified by the PROFIdrive profile. An example of how you can supply
this interface with data can be found in this manual.

CU240S and CU240E Control Units, FW 3.2
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5.11.3.5 The PROFIdrive profile

User data structure in the PROFIdrive profile

PROFIdrive as an inverter interface on PROFIBUS or PROFINET

The SINAMICS G120 inverters are controlled via the PROFIdrive profile, version 4.1. The
PROFIdrive profile defines the user data structure with which a central control communicates
with the inverter by means of cyclic or acyclic data transfer. The PROFIdrive profile is a
cross-vendor standard.

Cyclic communication

Description

The PROFIdrive profile defines different telegram types. Telegrams contain the data
packages for cyclic communication with a defined meaning and sequence. SINAMICS G120
inverters have the telegram types listed in the following table.

Table 5- 78 SINAMICS G120 telegram types

Telegram type Parameter | Process data (PZD) - control and status words, actual values
channel
(PKW)
parameter
data
PZDO01 PZD02 PZD03 |PZD04 |PZD05 PZD06 PZD |PZD
STWA1 HSW 07 08
ZSW1 HIW
Telegram 1 No STWA1 NSOLL_A |« The inverter receives this data from the control
speed control, ZSW1 NIST_A = The inverter sends this data to the control
2 words
Telegram 20 No STWA1 NSOLL_A
speed control, ZSW1 [NIST_A_  |IAIST |MIST |PIST
VIK/NAMUR GLATT
2 or 5 words
Telegram 350 No STW1 NSOLL_A M_LIM |STW2
speed control, ZSW1 |NIST.A_  |IAIST_ |ZSw2
4 words GLATT
Telegram 352 No STW1 NSOLL_A PCS7 process data
speed control, PCS7 ZSW1 [NIST_A_  |IAIST |MIST |FAULT_ |WARN_
GLATT CODE CODE
Telegram 353 speed Yes STWA1 NSOLL_A
control, ZSW1 | NIST_A_
PzD 2/2
Telegram 354 speed Yes STWA1 NSOLL_A PCS7 process data
control, ZSW1 NIST_A_ IAIST |MIST |FAULT_ |WARN_
PKW 4/4 and GLATT CODE |CODE
PzD 6/6

CU240S and CU240E Control Units, FW 3.2
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Telegram type Parameter | Process data (PZD) - control and status words, actual values
channel
(PKW)
parameter
data
PZDO01 PZD02 PZD03 |PzZD04 |PZDO05 PZD06 PZzD |PzZD
STW1 HSW 07 08
ZSW1 HIW
Telegram 999 No STW1 Telegram length on receipt is max. 8 words. The central configuration is

free interconnection
via BICO

user defined (e.g. HW Config (universal module in GSD))

ZSWA1 Telegram length on transmission is max. 8 words. The central
configuration is user defined (e.g. HW Config (universal module in GSD))

STW1/2
ZSW1/2
NSOLL_A
NIST_A_GLATT
IA_IST

MIST

PIST

M_LIM
FAULT_CODE
WARN_CODE

Control word 1/2

Status word 1/2

Speed or frequency setpoint

Smoothed speed or actual frequency value
Current output current

Current torque

Current active power

Toque limit value

Fault number

Alarm number

The following sections explain the content of this table in more detail.

CU240S and CU240E Control Units, FW 3.2
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Data structure of the parameter channel

Parameter channel

The parameter channel can be used to process and monitor process data (write/read) as
described below. The parameter channel always comprises four words.

Parameter channel Abbreviations:  PKE : Parameter identifier
PKE | IND | PWE :DNVBE E:;):neter value

L st 1 20 1 3dgnd 4 '

: word ! word ! word

Figure 5-33  Structure of the parameter channel in the telegram structure

Parameter ID (PKE), first word
The parameter ID (PKE) is always a 16 bit value.

Parameter channel

PKE| IND [ PWE
b :l ond :l 3rdand 4t
.- word '_word * word

|1'5_|14|13|12|11|1o|9|8|7|6|5|4|3 2[1]0]
L OAK 13 PNU ‘

=
2
w

Figure 5-34 PKE structure

e Bits 0 to 10 (PNU) contain the rest of the parameter number (value range 1 to 61999).

An offset must be added, which is defined by IND with the upper bits (acyclic) or the lower
bits (cyclic) of the byte, for parameter numbers = 2000.

e Bit 11 (SPM) is reserved and is always O.

e Bits 12 to 15 (AK) contain the request or response ID.

CU240S and CU240E Control Units, FW 3.2
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The meaning of the request ID for request telegrams (master — inverter) is explained in the
following table.

Table 5- 79 Request ID (master — inverter)

Request Description Response
ID ID
positive | negative
0 No request 0 7/8
1 Request parameter value 1/2 1
2 Change parameter value (word) 1 |
3 Change parameter value (double word) 2 |
4 Request descriptive element 3 [
6 Request parameter value (field) » 4/5 |
7 Change parameter value (field, word) ") 4 [
8 Change parameter value (field, double word) " 5 [
9 Request number of field elements 6 |
11 Change parameter value (field, double word) and save in EEPROM |5 |
2)
12 Change parameter value (field, word) and save in EEPROM 2 4 [
13 Change parameter value (double word) and save in EEPROM 2 U
14 Change parameter value (word) and save in EEPROM 1 7/8
1) The required element of the parameter description is specified in IND (second word).
2) The required element of the indexed parameter is specified in IND (second word).

The meaning of the response ID for response telegrams (inverter — master) is explained in
the following table. The request ID determines which response identifiers are possible.

Table 5- 80 Response ID (inverter -~ master)

Response identifier | Description

No response

Transfer parameter value (word)

Transfer parameter value (double word)

Transfer descriptive element 1

Transfer parameter value (field, word) 2

Transfer parameter value (field, double word) 2

Transfer number of field elements

Request cannot be processed, task cannot be executed (with fault number)

O IN|/oO|lgO|d[W|IN|~ O

PARAMETER CHANNEL interface

No master controller mode / no authorization to change parameters of the

1) The required element of the parameter description is specified in IND (second word).
2) The required element of the indexed parameter is specified in IND (second word).

CU240S and CU240E Control Units, FW 3.2
Operating Instructions, 03/2009, ASE02440075B AA
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If the response ID is 7 (request cannot be processed), one of the fault numbers listed in the
following table is stored in parameter value 2 (PWE2).

exceeded

Table 5- 81 Fault numbers for the response "request cannot be processed"”
No. Description Comments
0 Impermissible parameter number (PNU) Parameter does not exist
1 Parameter value cannot be changed The parameter can only be read
2 Minimum/maximum not reached or -

3 Incorrect subindex -
4 No field An individual parameter was addressed
with a field request and subindex > 0
5 Incorrect parameter type / incorrect data Word and double word mixed up
type
6 Setting is not permitted (reset only) -
7 The descriptive element cannot be changed | Description can never be changed
11 Not in the "master control" mode Change request without "master controller"
mode (see P0927)
12 Keyword missing -
17 Request cannot be processed due to the The current inverter operating state is not
operating state compatible with the request received.
101 Parameter number currently deactivated Dependent on the operating state of the
inverter
102 Channel width is insufficient Communication channel is too small for
response
104 Impermissible parameter value The parameter only permits certain values
106 Request not included / task not supported After request ID 5, 10, 15
200/201 | Changed minimum/maximum not reached | The maximum or minimum can be limited
or exceeded further during operation.
204 The available access authorization does not | —

cover parameter changes.

CU240S and CU240E Control Units, FW 3.2
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Parameter index (IND), second word

Parameter channel

PKE| IND |  PWE
bt :. 2nd 1 3rdgnd 4t
» word .0 word ©.___ word

Subindex IND

Figure 5-35 IND structure (cyclic)

Page index

5. 11 Operation in fieldbus systems

e The field sub-index is an 8 bit value which, in cyclic data transfer mode, is transferred in
the more-significant byte (bits 8 to 15) of the parameter index (IND).

® |n this case, the least-significant byte (bits 0 to 7) in the parameter index selects the

parameter page for additional parameters.

Rules for the parameter range

The bit for selecting the parameter page functions as follows:

When it is set to 1, an offset of 2000 is applied in the inverter to the parameter number

(PNU) transferred in the parameter channel request before the data is transferred.

IND

o[1]2]3]4]5]e6]7]8]9]10]11]12[13][14]15]

ald|c|bff|e

Figure 5-36 IND page index (cyclic)

Table 5- 82 Regulations for setting the PNU

Parameter range Page index Bit Hex value + PNU
a d c b f e 9 8
0000 ... 1999 0 0 0 0 0 0 0 0 0x00 0-7CF
2000 ... 3999 1 0 0 0 0 0 0 0 0x80 0-7CF
4000 ... 5999 0 0 0 1 0 0 0 0 0x10 0-7CF
6000 ... 7999 1 0 0 1 0 0 0 0 0x90 0-7CF
8000 ... 9999 0 0 1 0 0 0 0 0 0x20 0-7CF
32.000 ... 33.999 0 0 0 0 0 1 0 0 0x04 0-7CF
64.000 ... 65.999 0 0 0 0 1 0 0 0 0x08 0-7CF
CU240S and CU240E Control Units, FW 3.2
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Table 5- 83 Coding example for a parameter number in PKE and IND for P7841, index 2

PKE IND
decimal XX 1841 144 2
hex XX 731 90 02

Parameter value (PWE) 3rd and 4th word

When data is transferred via PROFIBUS or PROFINET, the parameter value (PWE) is
transferred as a double word (32 bit). Only one parameter value can be transferred in a
single telegram.

A 32 bit parameter value includes PWE1 (high-order word, third word) and PWE2 (low-order
word, fourth word).

A 16 bit parameter value is transferred in PWE2 (low-order word, fourth word). In this case,
PWE1 (high-order word, third word) must be set to 0 in the PROFIBUS DP master /
PROFINET 1/O controller.

Rules for processing requests/responses

182

® A request or a response can only be referred to one parameter.
® The master must constantly repeat a request until it receives a suitable response.
® The master recognizes the response to a request that it sent by:

— Evaluating the response ID

— Evaluating the parameter number (PNU)

— Evaluating the parameter index IND, if required

— Evaluating the parameter value PWE, if necessary.

® The complete request must be sent in a telegram. Request telegrams cannot be
subdivided. The same applies to responses.

® |[f response telegrams contain parameter values, the drive always returns the current
parameter value when it repeats response telegrams.
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Control and status words

Description

"speed control" mode.

Control word 1 (STW1)

5. 11 Operation in fieldbus systems

The control and status words fulfill the specifications of PROFIdrive profile version 4.1 for

Control word 1 (bits 0 to 10 in accordance with PROFIdrive profile and VIK/NAMUR, bits 11

to 15 for SINAMICS G120 only).

Table 5- 84 Assignment of control word 1

Bit | Value Significance Comments
0 0 OFF1 Shutdown, deceleration on the RFG ramp, pulse inhibit
when f < fmin.
1 ON Switches the inverter to "ready for operation" mode. The
direction of rotation must be specified via bit 11.
1 0 Coast to standstill (OFF2) Immediate pulse inhibit, drive coasts to standstill.
1 No coasting to standstill All "coast to standstill" (OFF2) commands are canceled.
2 0 Quick stop (OFF3) Quick stop: Shut down with the deceleration ramp that can
be additionally set.
1 No quick stop All "quick stop" (OFF3) commands are canceled.
3 0 Disable operation Control and inverter pulses are locked.
1 Enable operation Control and inverter pulses are enabled.
4 0 Reset ramp-function generator (RFG) RFG output is set to 0 (quickest possible deceleration),
inverter remains ON.
1 Enable ramp-function generator (RFG)
5 0 Inhibit ramp-function generator (RFG) The setpoint currently provided by the ramp-function
generator is "frozen".
Enable ramp-function generator (RFG)
6 0 Deactivate setpoint The value selected at the ramp-function generator input is
set to 0 (zero).
1 Enable setpoint The value selected at the ramp-function generator input is
enabled.
7 1 Fault acknowledgment Fault is acknowledged with a positive edge; the inverter
then switches to "starting inhibit" mode.
8 0 JOG 1 OFF Drive brakes along the ramp.
JOG 1 ON The drive ramps-up to the setpoint for the jog mode
(direction of rotation: CW = clockwise).
9 0 JOG 2 OFF Drive brakes along the ramp.
1 JOG 2 ON The drive ramps-up to the setpoint for the jog mode
(direction of rotation: CCW = counter-clockwise).
10 0 No PLC control Process data invalid, "sign of life" expected.
PLC control Control via interface; process data valid

CU240S and CU240E Control Units, FW 3.2
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Bit | Value Significance Comments

" 0 No setpoint inversion Motor runs clockwise in response to a positive setpoint.
1 Setpoint inversion Motor runs counter-clockwise in response to a positive

setpoint.

12 Not used

13 1 Motorized potentiometer UP

14 1 Motorized potentiometer LOWER

15 1 Data set changeover Dependent on protocol:

with SINAMICS G120 inverters, you can switch between
the command data sets (CDS) 0 and 1 in control word 1, bit
15 using the local/remote operation function. This triggers a
data set changeover. Command data set 0 is active for
local operation, while command data set 1 is active for
remote operation. You can now set the application-specific
parameters for command and target value sources in both
command data sets.

Default assignment of control word 2 (STW2)

The settings for control word 2 are defaulted as follows. This can be changed by using BICO.

Table 5- 85 Default setting for control word 2 (not defined for VIK/INAMUR)

Bit Value Significance

0 1 Fixed frequency selection bit 0

1 1 Fixed frequency selection bit 1

2 1 Fixed frequency selection bit 2

3 1 Fixed frequency selection bit 3

4 - Not used

5 - Not used

6 - Not used

7 - Not used

8 1 Enable technology controller

9 1 Enable DC brake

10 - Not used

11 1 Enable droop speed controller

12 1 Torque control

0 Speed control

13 0 External fault 1

14 - Not used

15 - Not used

CU240S and CU240E Control Units, FW 3.2
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Status word 1 (ZSW1)
Status word 1 (bits 0 to 10 in accordance with PROFIdrive profile and VIK/NAMUR, bits 11 to

15 for SINAMICS G120 only).

5. 11 Operation in fieldbus systems

Table 5- 86 Bit assignments for status word 1 (for all PROFIdrive and VIK/NAMUR telegram)

Bit | Value | Significance Comments
0 1 Ready for switching on Power supply switched on; electronics initialized; pulses locked.
0 Not ready for switching on --

1 1 Ready for operation Inverter is switched on (ON command present), no active fault,
inverter can start as soon as "enable operation" command is issued.
See control word 1, bit 0.

0 Not ready for operation -
2 1 Operation enabled Drive follows setpoint. See control word 1, bit 3.
0 Operation locked -

3 1 Fault present Drive is faulty. The drive is faulty, which means that it is not in
operation and switches to "starting inhibit" mode once the fault has
been successfully rectified and acknowledged.

0 No fault --

4 1 "Coast to standstill" not activated --

0 "Coast to standstill" activated "Coast to standstill" (OFF 2) command present.

5 1 "Quick stop" not activated -

0 Quick stop activated "Quick stop" (OFF 3) command present.

6 1 Switch-on locked The drive only switches to the ON state when the "No coast down"

AND "No quick stop" commands (followed by "ON") are issued.
Switch-on not locked --

7 Alarm present Drive still in operation; alarm in service/maintenance parameter; no

acknowledgement; see alarm parameter r2110.
0 No alarm No alarm is present or the alarm has disappeared.
8 1 Speed deviation within tolerance Setpoint/actual value deviation within tolerance range.
range
0 Speed deviation outside of tolerance | --
range
9 1 Master control requested The automation system is requested to assume control.
0 No control requested The master is not currently the master controller.
10 |1 Maximum frequency reached or Inverter output frequency is greater than or equal to the maximum
exceeded frequency.
0 Maximum frequency not reached -
11 |1 - -
0 Alarm: Motor current/torque limit --
reached
12 {1 Motor holding brake active Signal can be used to control a holding brake.
0 - -
13 |1 -- Motor data displays overload status.
0 Motor overload --

CU240S and CU240E Control Units, FW 3.2
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Bit | Value | Significance Comments
14 |1 Clockwise rotation --
0 Counter-clockwise rotation --
15 |1 - -
0 Inverter overload E.g. current or temperature

Status word 2 (ZSW2)
Status word 2 has the following default assignment. This can be changed by using BICO.

Table 5- 87 Default setting for status word 2 (not defined for VIK/NAMUR)

Bit | Value | Significance Description

0 1 DC brake active DC brake active

1 1 n_act < P2167 Inverter frequency < shutdown limit

2 1 n_act 2 P1080 Actual frequency > minimum frequency

3 1 i_act 2 P2170 Current 2 limit value

4 1 n_act > P2155 Actual frequency > reference frequency

5 1 n_act = P2155 Actual frequency < reference frequency

6 1 Speed setpoint reached Actual frequency 2 setpoint

7 1 DC link voltage < P2172 Voltage < threshold value

8 1 DC link voltage 2 P2172 Voltage > threshold value

9 1 Speed ramp ended -

10 |1 Technology controller output £ P2292 PI frequency < threshold value

11 |1 Technology controller output > P2291 Pl saturation

12 |1 Vdc_max controller -

13 |1 Kinetic buffering and flexible response --

14 |1 Not used -

15 |1 Not used --

CU240S and CU240E Control Units, FW 3.2
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Acyclic communication

Overview of acyclic communication

The contents of the transferred data set corresponds to the structure of the acyclic
parameter channel according to the PROFIdrive profile, Version 4.1
(http://www.profibus.com/organization.html).

The acyclic data transfer mode generally allows:

® The transfer of large volumes of user data (up to 240 bytes). A parameter
request/response must fit into a data set (max. 240 bytes). The requests/responses are
no longer distributed over several data sets.

e Transfer of complete fields or field parts or the complete parameter description.
e Transfer of different parameters in one access (multiple request).

® Reading of profile-specific parameters over an acyclic channel

® Acyclic data transfer in parallel with cyclic data transfer.

Only one parameter request is processed at a time (no pipelining). No spontaneous
messages are transferred.

Acyclic communication over PROFIBUS DP (DPV1)
The PROFIBUS DP expansions DPV1 comprise the definition of acyclic data exchange.

It supports concurrent access by other PROFIBUS masters (Class 2 master, e.g.
commissioning tool).

Implementation of the extended PROFIBUS DP functions

Suitable channels are provided in the inverters of the SINAMICS G120 series for the
different masters/different data transfer types:

® Acyclic data exchange with the same Class 1 master using the DPV1 functions READ
and WRITE (with data set 47 (DS47)).

® Acyclic data exchange with the help of a SIEMENS startup tool (Class 2 master, e.g.
STARTER). The startup tool can acyclically access parameters and process data in the
inverter.

® Acyclic data exchange with a SIMATIC HMI (Human Machine Interface) (second Class 2
master). The SIMATIC HMI can acyclically access parameters in the inverter.

® |nstead of a SIEMENS startup tool or a SIMATIC HMI, it is also possible for an external
master (Class 2 master) as defined in the acyclic parameter channel according to the
PROFIdrive profile, Version 4.1 (with DS47), to access the inverter.

CU240S and CU240E Control Units, FW 3.2
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Acyclic communication over PROFInet (basic mode parameter access)

In the case of basic mode parameter access, the requests and responses are transferred
acyclically using the mechanism "Acyclic data exchange" of the communication system.

It supports concurrent access by other PROFInet IO supervisors (e.g. startup tool).
Acyclic PROFInet functions

Suitable channels are provided in the inverters of the SINAMICS G120 series for the
different communication devices/different data transfer types:

e Acyclic data exchange with IO controller uses the functions READ and WRITE (with
0xBOZ2E).

® Acyclic data exchange with the help of a SIEMENS startup tool (IO supervisor, e.g.
STARTER). The startup tool can acyclically access parameters and process data in the
inverter.

® Acyclic data exchange with a SIMATIC HMI (Human Machine Interface) (second IO
supervisor). The SIMATIC HMI can acyclically access parameters in the inverter.

® [nstead of a SIEMENS startup tool or a SIMATIC HMI, it is also possible for an external
10 supervisor as defined in the acyclic parameter channel according to the PROFIdrive
profile, Version 4.1 (with 0xBO2E), to access the inverter.

5.11.3.6 STEP 7 program examples

STEP 7 program example for cyclic communication

S7 program for controlling the inverter

The S7 program, which supplies data for cyclic communication between the inverter and the
central control, can be used for PROFIBUS and PROFINET.

In the example provided below, communication between the control and inverter is handled
via standard telegram 1. The control specifies control word 1 (STW1) and the speed
setpoint, while the inverter responds with status word 1 (ZSW1) and its actual speed value.

CU240S and CU240E Control Units, FW 3.2
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Hetwork 1: Create control word 1 and speed setpoint

STWl: Ox47E
Freg: OxZ300

L WEL6HATE
T o 1
L W 1642500
T o 3

Hetwork 2 : Acknowledge fault

Coranent :

[ ]
o]
O

I
=
am

Hetwork 3 : Start and stop

Cormment :

o
=
O

I
=
oo

Hetwork 4 : Write process data

Coranent :

Lol 1
PAW 256
Lol 3
PAW 258

Figure 5-37 Controlling the G120 via PROFIBUS or PROFINET

Hetwork 5 : Read process data

Cormment :

L PEW 2356
T o 5
L PEW 258
T o 7

Figure 5-38 Evaluating the status of G120 via PROFIBUS or PROFINET
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Information about the S7 program

The hexadecimal numeric value 047E is written to control word 1. The bits in control word 1
are listed in the following table.

Table 5- 88  Assignment of the control bits in the inverter to the SIMATIC flags and inputs

HEX |BIN |Bitin | Significance Bitin Bitin Bit in Inputs
STW1 MWA1 MB1 MB2
E 0 0 ON/OFF1 8 0 EO.0
1 1 ON/OFF2 9 1
1 2 ON/OFF3 10 2
1 3 Operation enable 11 3
7 1 4 Ramp-function generator enable 12 4
1 5 Start ramp-function generator 13 5
1 6 Setpoint enable 14 6
0 7 Acknowledge fault 15 7 EOQ.6
4 0 8 Jog 1 0 0
0 9 Jog 2 1 1
1 10 PLC control 2 2
0 11 Setpoint inversion 3 3
0 0 12 Irrelevant 4 4
0 13 Motorized potentiometer * 5 5
0 14 Motorized potentiometer | 6 6
0 15 Data set changeover 7 7

In this example, inputs E0.0 and EO.6 are linked to the -bit ON/OFF1 or to the "acknowledge
fault" bit of STW 1.

The hexadecimal numeric value 2500 specifies the setpoint frequency of the inverter. The
maximum frequency is the hexadecimal value 4000.

The process data is written to logical address 256 of the inverter in the cyclic time slice of S7
(e.g. OB1) and read from logical address 256 of the inverter. The logical addresses for field
bus communication were defined in HW Config.

STEP 7 sample program for acyclic communication

Simple S7 program for parameterizing the inverter

> The S7 program, which supplies data for acyclic communication between the inverter and
PROFIBLLS the central control is valid for PROFIBUS.
<> For PROFINET, instead of blocks SFC58 and SFC59, use blocks SFB52 and SFB53.

The number of simultaneous requests for acyclic communication is limited. More detailed
information can be found in the Internet
(http://support.automation.siemens.com/WW/view/en/15364459):
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Fommentar:

Hetzwerk 1 : Define Read or write

Fommentar:

/{ Read parameter

of
U
UN
!
of
U
UN
!

R

3FPE

/4 write parameter

of
U
N
!
of
U
N

!
]

3PE
BEA

RD: HOF
CALL
BEA
TalE.: HOF
CALL

M
M

M

RD

M
M

TWlE.

0

FC

]
FC

3

Figure 5-39 STEP 7 program example for acyclic communication - OB1

Flags 9.0 to 9.3 specify whether parameters are read or written:

® M9.0: request to read parameters

® M9.1: request to write parameters

o M9.2: displays the read process

o M9.3: displays the write process

CU240S and CU240E Control Units, FW 3.2
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FC1 to read parameters from the inverter

192

Inverter parameters are read via SFC 58 and SFC 59.

FCl : PAR RD

Fommentar:

Hetzwerk 1 : Parameters for reading

Fommentar:

L ME 62

T DE1.DEE 3
e

L jo jalil]

T DE1.DEW 3

L ME a8

T DEL1.DEE 5

L jo £3

T DE1.DEW g
S

L o 532

T DE1.DEW 12

L ME 59

T DE1.DEE 11

L o 63

T DE1.DEW 14
e

L jo a4

T DE1.DEW 13

L ME a0

T DEL1.DEE 17

L jo a7

T DE1.DEW 20
e

L o a6

T DE1.DEW 24

L ME 61

T DE1.DEE 23

L o 69

T DE1.DEW 26
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Hetzwerk 2 : Read request

Fommentar:

CALL 3FC a8

REQ =M. 0

I0ID =B#l6#54

LADDE :=W#1lc#170

RECNUM :=BH1EH#ZF

RECOED :=P#DE1.DEX0.0 EY¥TE 28
BEET WAL:=MwWlO

BUSY  :=MB.1

U M 8.1
R M 9.0
5 M 9.2

Hetzwerk 3 : Read delay after sending the read reguest

Fornentar:
&
ME. 1 —
CMP ==
MWl50 — IN1 M9, 1 =} T1
5_SEVERZ
1 — 1INz g DUAL f~=...
3OTH#LS —TW DEZf=... ME.2
M3.3 —E o]

Hetzwerk 4 : Read request

Fornentar:

CALL SFC 59

REQ =M. 2

I0ID  :=B#16#54

LADDR :=W#16#170

RECNUM :=B#1l6#ZF

RET VAL:=MW1Z

BUSY  :=M3.3

RECORD :=P#DBZ.DBX0.0 BYTE 3§

i) M 8.3
R M 8.2

Figure 5-40 Function block for reading parameters

You first have to define how many parameters (MB62), which parameter numbers (MW50,
MW52, etc.), and how many parameter indices (MW58, MB59, etc.) are read for each
parameter number. The specifications are saved in DB1.

SFC 58 copies the specifications for the parameters to be read from DB1 and sends them to
the inverter as a read request. No other read requests are permitted while this one is being
processed.
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Once the read request has been issued and a waiting time of one second has elapsed, the
parameter values are copied from the inverter via SFC 59 and saved in DB2.

FC3 to write parameters to the inverter

FC3 : PAR WR

Fommentar:

Hetzwerk 1 : Paraweter for writing

Fommentar:
L o 21
T DE3.DEW f
L o 23
T DE3.DEW a
L o 33
T DE3.DEW 12

Hetzwerk 2 : Write request

Fornentar:

CALL SFC 58

REQ =M9. 1

IOID =B#16#54

LADDR :=W#16#170

RECNUM :=BH16HIF

RECORD :=P#DB3.DBX0.0 BYTE 14
RET VAL :=MW1l0D

BUSY  :=M3.1

T M 8.1
R M 9.1
3 M 9.3

Figure 5-41  Function block for writing parameters
You first have to define which value (MW35) is written to which parameter index (MW23) of
which parameter (MW21). The specifications are saved in DB3.

SFC 58 copies the specifications for the parameters to be written from DB3 and sends them
to the inverter. No other write requests are permitted while this one is being processed.

For more information about SFC 58 and SFC 59, consult the STEP 7 online help.
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5.12 Safety functions

5121 Overview

Functional safety

Machine components operated by electrical drives are intrinsically hazardous. If a drive is
incorrectly used or acts in an unexpected manner in the event of a malfunction, not only can
this damage the machine but it can also cause severe injury or death. Functional safety
reduces this risk of accidents caused by machines to an acceptable residual risk.

Integrated safety functions in SINAMICS G120

The CU240S DP-F and CU240S PN-F Control Units feature a range of integrated safety
functions, which are certified in accordance with Cat. 3 to EN 954-1 and SIL 2 to IEC 61508:

Table 5- 89 Integrated safety functions

Abbreviation | Description (DE/EN) Function

STO Sicher abgeschaltetes | The motor is switched safely to zero torque.
Moment

Safe Torque Off
SS1 Sicherer Stopp 1 The motor is brought to a controlled standstill.
Safe Stop 1

SLS Sicher begrenzte The speed of the motor is restricted in a controlled manner.
Geschwindigkeit

Safely Limited Speed

SBC Sichere The motor holding brake is safely controlled.
Bremsenansteuerung

Safe Brake Control

Basic prerequisites for using fail-safe functions

1. The machine risk assessment (e.g. in compliance with EN ISO 1050, "Safety of
machinery - Risk assessment - Part 1: Principles") allows the use of inverter safety
functions in accordance with SIL 2 or category 3.

2. The speed control of the inverter must function perfectly. Each fail-safe drive (drive =
inverter + motor + brake + driven machine) must be set up in such a way that all
operating procedures performed by the driven machine can be properly monitored and
that the inverter operates below its limit values (for current, temperature, voltage, etc.).
The performance and parameters of the inverter must be compatible with both the
connected motor and the application in question.

3. Once the machine has been successfully commissioned, you must review the typical
operating conditions and operate the machine close to the permissible limit values. The
fail-safe drive must not malfunction under any circumstances.
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Permissible control modes for using fail-safe functions

When the above-mentioned conditions are fulfilled, the fail-safe functions can be used for
both V/f control and vector control.

Restrictions regarding SLS and SS1

/\CAUTION

Safety functions SS1 and SLS must not be used if the motor, after it has been switched-off,
can still be accelerated by the mechanical elements of the connected machine component.

Whether or not a mechanical brake is installed is irrelevant.

Examples:

1. For the hoisting gear of a crane, the suspended load can accelerate the motor as soon as
the motor is switched-off. In this case, safety functions SS1 and SLS are not permissible.
Even if the mechanical brake of the hoisting gear is generally closed after the motor has
been switched-off, this is of no significance when it comes to the fact that SS1 and SLS
safety functions are prohibited in this application.

2. A horizontal conveyor is always braked to a standstill due to friction as soon as the motor
is switched-off. In this case, safety functions SS1 and SLS can be used without any
restriction.

CU240S and CU240E Control Units, FW 3.2
196 Operating Instructions, 03/2009, ASE02440075B AA



Functions

5. 12 Safety functions

Examples of how the safety functions can be applied

Table 5- 90 Application examples for safety functions

Description of problem Suitable Solution
safety function

When the EMERGENCY STOP buttonis | STO Control the inverter via terminals using
pressed, a stationary motor must not start an Emergency-Stop button.
unintentionally.
A central EMERGENCY STOP buttonis | STO Evaluate the Emergency-Stop button in a
designed to prevent more than one drive central control, control the inverter via
from starting unintentionally. PROFIsafe.
A short-circuit and cable break occurring | SBC Connect the motor holding brake to the
when the motor holding brake is activated optional 'Safe Brake Module' of the
are to be signaled. inverter.
Having opened a protective door, the SLS Control the inverter via terminals using a
machine operator must enter the button to move the conveyor belt.
hazardous zone around a machine and
run a conveyor belt at low speed.
When a protective door is opened, the SS1 Activate the SS1 function in the inverter
motor must be stationary. and enable the protective door as soon

as the inverter signals back 'STO'.

Controlling the safety functions

The safety functions in the inverter can be controlled via fail-safe digital inputs as well as
over safe bus communication PROFIsafe via PROFIBUS or PROFINET in conjunction with a
fail-safe CPU.

Safe feedback signals from the inverter

When fail-safe functions are used, feedback is generally required as to whether or not the
drive is in a safe state.

With the SLS function, for example, this is the case if the inverter has decelerated the motor
to below the speed monitoring limit. This safe state is signaled by the inverter via fail-safe
channels. On the basis of this, a higher-level controller can trigger further actions (e.g.
enable a protective door).

Fail-safe feedback signals from the inverter are realized using PROFIsafe.

Monitoring the safety functions -passivation:

A fail-safe inverter permanently monitors its hardware and software as well as the timing of
the safety function as soon as it was activated. In the case of a fault, the inverter passivates
itself:

® The inverter initiates an STO, i.e. the motor is safely switched into a no-torque condition
® The inverter signals a fault

In the List Manual, under the inverter fault message, you will find information and instructions
as to what you must do in order to acknowledge the fault and to terminate the inverter
passivation.
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5.12.2 Connecting-up the fail-safe inputs

Connecting sensors to fail-safe inputs

The fail-safe inputs of the inverter are designed for connecting electromechanical sensors
with two NC contacts.

It is not possible to directly connect sensors with two NO contacts and antivalent contacts (1
NO contact and 1 NC contact).

Figure 5-42  Sensors that can be connected to the fail-safe inputs

The following diagrams show the principle connection options for fail-safe inputs for the case
that all of the components are mounted and installed inside a control cabinet.

® Connecting sensors with electromechanical contacts, e.g. Emergency Stop mushroom
pushbuttons and end position switches

e Connecting electronic sensors, e.g. SIMATIC FS-400 light curtains
® Connecting safety relays, e.g. SIRIUS 3TK28.
® Connecting fail-safe outputs, e.g. SIMATIC F digital output modules

Sinamics G120

9 U24v

60 FDIOA

61 FDIOB

Figure 5-43 Connecting an electromechanical sensor

24V DC
—
O1 > 01 O3 64 SINAMICS G120
3 — »|% & 8
Q 25 w0
s 0 [7p]
o O
SIMATIC FS400 p | SIMATIC FS400 ﬂeo FDI 0A
Sender ——> | poTes b6t Foios
—>
N
2 — | g
02 —> | 02 28 U0V
M

Figure 5-44 Connecting-up an electronic sensor inside a control cabinet
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24v DC

SINAMICS G120

Al Y11 Y12 13 23 33

| ] :60 FDI 0A
3TK2823-1CB30\ \ 61 FDI OB
14 24 Y34 Tzs vov

Y21 Y22 A2

M

Figure 5-45 Connecting-up a safety relay in a control cabinet

24v DC

SIMATIC SINAMICS G120

17
SM326 21

37

Ax.0 3 :360 FDI OA
61 FDI OB

19

22

39 —(I) 28 UOvV

M

Figure 5-46 Connecting up an F digital output module in a control cabinet

Additional interconnection options are listed under
(http://support.automation.siemens.com/WW/view/en/27231237):
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5.12.3 Restoring safety-related parameters to the factory setting

Before starting to commission the safety functions, you should know whether the safety-
relevant parameters of the inverter have already been changed. If you do not precisely know
the setting of the safety-relevant parameters, then reset these parameters to the factory
setting.

Which parameters are reset to the factory setting?

Resetting the safety-relevant parameters to the factory setting does not change the setting of
the other parameters, e.g. the motor data or the significance of these terminals.

Restoring the factory setting sets all of the safety-relevant parameters back to their standard
values. Exceptions:

® P9761 Sl password input
® P9762 Sl password change

e P9763 Sl confirmation of password change

Procedure
1. Connect the PC and the inverter using the PC connection kit or via the fieldbus

2. Go online by clicking on the button El and call the screen of the safety functions by
double clicking. The Safety Integrated menu is displayed in the main screen.
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3. With the mouse, click on the button at the lower edge of the screen.

4. Enter the safety password in the following screen and confirm with OK.

The safety-relevant parameters of the inverter have now been reset to the factory setting.
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5.124 Controlling the safety functions via PROFIsafe

The safety functions can either be controlled via digital inputs or via the fieldbus i.e.
PROFIBUS or PROFINET with the fail-safe PROFIsafe profile.

Examples for connecting an inverter to a fail-safe SIMATIC control via PROFIsafe is
provided in the Internet under the following URL:

® PROFIBUS control of the safety functions (STO, SLS and SS1) of a SINAMICS G120
with an S7 300-F CPU (http://support.automation.siemens.com/WW/view/en/24093625)

® PROFINET control of the safety functions (STO, SLS and SS1) of a SINAMICS G120
with an S7 300-F CPU (http://support.automation.siemens.com/WW/view/en/29585944)

5.12.5 Controlling the safety functions via digital inputs

Activating fail-safe inputs

A fail-safe input of the inverter is activated by assigning it a safety function. This is described
in the following using an example. The example shows the assignment of the fail-safe digital
input FDIO to the STO safety function using STARTER.

Procedure
1. Connect your PC to the inverter e.g. using the PC connection kit.
2. Launch the STARTER parameterization tool and go online.
3. In STARTER, call the screens with the fail-safe functions
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4. Select the "Enables" tab. None of the fail-safe inputs are activated in the factory setting,

i.e. no input is assigned to a safety function

e 2 2 2 2 2 2 S T O S S b S e e St
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P — ]
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ey
\ 41— 2 B
l < > ‘
b |

Click on the button

Change settings

on the lower edge of the STARTER screen and enter the safety password. The default

password is '12345'.

The inverter outputs alarm A1698 to signal that safety settings are currently being
changed. Further, the following LEDs flash on the Control Unit: RDY, ES, STO, SS1, and

SLS.

Assign the fail-safe digital input 0 (FDIO) to the STO function by clicking on the

appropriate two switches.
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The required function is always selected on two channels, i.e. both switches should
always be closed to activate. An activated fail-safe input is represented by a green line.

You can then make additional settings in the safety function screens or finalize the
commissioning of the safety functions.
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Debouncing and filtering the signals from the fail-safe input

As soon as a fail-safe input has been assigned to a safety function, the inverter checks the
consistency of the input signal. Consistent signals at both terminals always assume the
same signal state (high or low).

Reasons for inconsistent input signals

With electromechanical sensors (e.g. EMERGENCY STOP buttons or door switches), the
contacts may bounce briefly at the moment switching takes place. The two sensor contacts
never switch at exactly the same time either. As a result, the inverter responds with a fault
and indicates signal inconsistencies.

To prevent this, the input signals in the inverter must be filtered.

Chaninel 1 i Channel 1
S afe terminal Channel 2 Channel 2
[Chanmnel &)
—_— | Debounce time 50 s f——| Fesponze time
Safe terminal
[Charinel B) 00508

Figure 5-47 Debouncing and filtering the signals at the fail-safe inputs

Setting the signal filters in the inverter

Set the debounce time (P9650 and P9850) to such a level that faults caused by contact
bounce or signal faults cannot occur.

Note

Short response times are essential for ensuring the functional safety of machines. The filter
times increase the time required by the inverter to respond to fail-safe signals. For this
reason, do not set the filter times any longer than required.

Transferring the safety-relevant parameters

Accept settings
1. Click on the button to accept all of the settings that you have made.

2. If the default password has not been changed, you are prompted to change it.

3. In the following dialog box, confirm the checksums of the safety-related parameters. This
concludes the process of changing the safety settings.
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5.12.6 Settings for the "STO" function

You can make two settings for the STO safety function.

Testing the shutdown paths

Shutdown paths are electronic circuits of the inverter used to disconnect a motor in a safety-
relevant fashion. The shutdown paths must be checked regularly to ensure that the fail-safe
inverter complies with certification requirements.

The shutdown paths are always checked after the inverter has been switched on. Further,
the inverter always checks, in its factory setting, the shutdown paths if the STO function is
de-selected.

The shutdown path test takes approximately three seconds. The motor cannot be switched
on during the test. The inverter signals this status as 'switch on inhibit' in the status word
(r0052, bit 6). A higher-level control must evaluate this bit to ensure that the inverter accepts
the ON command.

Deactivating the shutdown path test after an ON command

For applications where the STO safety function is very frequently required, the delay caused
by testing the shutdown paths can be disturbing. If you wish to avoid the waiting time after
each STO request, deactivate the regular shutdown path test when exiting the STO function
(P9601, bit 1 and P9801, bit 1).

1. Connect your PC to the inverter e.g. using the PC connection kit.
2. Launch the STARTER parameterization tool and go online.
3. In STARTER, call up the screens displaying the fail-safe functions.

4. Select the "Safe Torque Off (STO)" screen from the safety function screens

Test of the shutdown
channels when leaving STO

I.-’-‘«ctivated "I &
I.-’-‘«ctivated "I

Delay of the pulse enable through test of the
gshutdown pathz with M command

Pulze enable

o]

Leaving the 570 I_ Pulse enable immediately with the OM command J
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5. Click on the button

Change settings

on the lower edge of the STARTER screen and enter the safety password. The default
password is '12345'".

The inverter outputs alarm A1698 to signal that safety settings are currently being

changed. Further, the following LEDs flash on the Control Unit: RDY, ES, STO, SS1 and
SLS

6. Deactivate the regular shutdown path test when exiting the STO function.

Test periods to monitor the shutdown paths

A timer monitors the execution of the shutdown path test. The monitoring time (P9659) can
be extended up to a maximum of one year. When the timer has expired, this is signaled via
status word r9772, bit 15. A higher-level controller must monitor this bit to ensure that the
STO safety function is tested on a regular basis.

Test period for shutdown paths

Shutdown pathis require

STO active testing
s Ry
Remaining time until expirg of the 0.0 h

test period

Figure 5-48 Test period for shutdown paths

Note

If you have deactivated the regular shutdown path test, before the test period expires, the
inverter must be switched off once and switched-on again.

Transferring the safety-relevant parameters

) Accept settings .
1. Click on the button to accept all of the settings that you have made.

2. If the default password has not been changed, you are prompted to change it.

3. In the following dialog box, confirm the checksums of the safety-related parameters. This
concludes the process of changing the safety settings.
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5.12.7 Settings of the SS1, SLS and SBC safety functions

Always parameterize the fail-safe functions using the STARTER PC tool. Parameterizing fail-
safe functions using the BOP is always very time consuming due to the fact that parameters
must be set twice.

The safety functions are parameterized according to the following schematic:
1. Go online with STARTER, open the screen with the safety functions and click on the
button

Change settings ‘

2. Enable the safety-related parameters by entering the correct password
3. Change the parameters of the safety function

4. Complete parameterization using the button

Accept settings ‘

5. Confirm the checksums of the safety-related parameters

You will find a detailed description of the SS1, SLS and SBC functions in the Function
Manual: (http://support.automation.siemens.com/WW/view/en/31676845)

Safety function SS1 (Safe Stop 1)

Table 5- 91  Safety-related parameters for SS1

Parameters | Description

P9603 = ... Selecting the signal source of the safety functions
P9803 = ...

P9680 = ... Ramp deceleration

P9880 = ... You will find a calculation formula for the ramp deceleration in the Function Manual
P9681 = ... Ramp-down time of the braking ramp

P9881 = ...

P9682 = ... Minimum frequency for the standstill detection
Po882 = ...

P9761 = ... Password for the safety functions

P9799 = ... Checksum of the safety-related parameters
P9899 = ...

r9798 = ...

rogos = ...
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Safety function SLS (Safely Limited Speed)

The SLS safety function can be operated in three different modes. Depending on the mode,
the inverter behavior differs when the SLS safety function is activated.

Table 5- 92  Safety-related parameters for SLS

Parameters | Description

P9603 = ... Selecting the signal source of the safety functions
P9803 = ...

P9680 = ... Ramp deceleration

P9880 = ... You will find a calculation formula for the ramp deceleration in the Function Manual
P9681 = ... Ramp-down time of the braking ramp

P9881 = ...

P9690 = ... Fixed setpoint for SLS

P9890 = ...

P9691 = ... Tolerance to monitor the velocity

P9891 = ...

P9692 = ... Mode of the SLS safety function

P9892 = ...

P9761 = ... Password for the safety functions

P9799 = ... Checksum of the safety-related parameters
P9899 = ...

r9798 = ...

rogos = ...

Safety function SBC (Safe Brake Control)
The SBC safety function is only possible in conjunction with the Safe Brake Relay.

Table 5- 93  Safety-related parameters for SBC

Parameters | Description

P9602 = ... Enabling the SBC safety function

P9802 = ...

P9761 = ... Password for the safety functions

P9799 = ... Checksum of the safety-related parameters
P9899 = ...

ro798 = ...

ro8os = ...
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5.12.8 Acceptance test and report

Acceptance test report for safety functions

To verify safety-related parameters, an acceptance test must be performed after initial
commissioning has been carried out and after the safety-related parameters have been
changed. The acceptance test must be documented in the form of a report. The acceptance
test reports are part of the machine documentation and must be archived accordingly.

The checksums (r9798 and r9898) ensure that subsequent changes to safety-related
parameters can be identified.

What must be carried out when an acceptance test is performed for safety functions?

1. Machine documentation
Document the machine, including its fail-safe functions.

— Description of the machine and overview/block diagram

— Fail-safe functions for each drive

— Description of the fail-safe equipment

An empty document is provided as an example following this section.

2. Function test
Check each individual fail-safe function. An empty document is provided as an example
following this section.

3. Complete the report
Document the commissioning period and sign the report.

— Check the parameters for fail-safe functions.
— Document the checksums.
— Provide evidence showing that the data has been backed up and archived.
— Sign the report.
An empty document is provided as an example following this section.
4. Enclosures with the report
Include records and printouts of measurements associated with the function test.
— Alarm reports
— Printouts of curve characteristics

— When required, you can create a list with all of the changed parameters of the inverter.
Instructions on how to do this are available here:
(http://support.automation.siemens.com/WWW/view/en/29319456)
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Acceptance test No.

Date

Person carrying out
the test

Table 5- 94 Description of the system and overview/block diagram

Designation

Type

Serial number

Manufacturer

End customer

Block diagram/overview diagram of the machine

Table 5- 95 Fail-safe functions for each drive

Drive No.

Firmware version

Sl version

Fail-safe functions

r0018 =

r9770 =

Example: STO

Table 5- 96 Description of the fail-safe equipment/devices

Drive No.

Description

Examples:

Wiring of STO terminals (protective door, Emergency-Off)
grouping of STO terminals

CU240S and CU240E Control Units, FW 3.2
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5.12.8.2 Function check of the acceptance test

Description
The function check must be carried out for each individual drive
(under the assumption that the machine permits this).
Conducting the test

First commissioning Please enter a
check mark

Standard commissioning

Function check, "Safe Torque Off" (STO)
This check involves the following steps:
Table 5- 97 Function, "Safe Torque Off" (STO)

No. Description Status

1. Initial state

e The inverter signals "ready for switching on" (P0010 = 0)

e No safety faults and alarms

e r9772.0=r9772.1 = 0 (STO deselected and inactive)

e P9659 = time intervals for the forced checking procedure correctly set

Switch on the motor

Check whether the motor involved rotates

Select STO while the ON command is being issued

A R

Check the following points:
e The motor coasts down to a standstill

e The motor is braked and held by the mechanical brake if a brake is being
used

¢ No safety fault

e r9772.0=r9772.1 =1 (STO selected and active), r9772.14 = 1, if safe
brake control is active

Deselect STO

Check the following points:

e No safety fault

e r9772.0=r9772.1 = 0 (STO deselected and inactive), r9772.14 = 0

8. Check whether the motor involved is running. If yes, check the following
points:

e That the cabling between the Control Unit and Power Module is correct
e Correct assignment, drive No. - inverter - Power Module - motor

e That the hardware is operating correctly

e That the shutdown paths are correctly wired

e Correct STO terminal assignment at the Control Unit

e Correct parameterization of the STO function

e Routine for the forced checking procedure of the shutdown paths
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Function check, "Safe Stop 1" (SS1)

This check involves the following steps:

Table 5- 98 Function, "Safe Stop 1" (SS1)

No. Description Status
1. Initial state
e The inverter signals "ready for switching on" (P0010 = 0)
¢ No safety faults and alarms
e r9772.0=r9772.1 = 0 (STO deselected and inactive)
e r19772.2=r9772.3 = 0 (SS1 deselected and inactive)
2. Switch on the motor
3. Check whether the motor involved rotates
4. Select SS1 while the ON command is being issued
5. Check the following points:
e The motor speed decelerates corresponding to the selected ramp time (if
required, use a stopwatch)
e The motor coasts down to a standstill after the parameterized minimum
speed has been fallen below
e The motor is braked and held by the mechanical brake if a brake is being
used
¢ No safety fault
e r9772.1 =1 (STO active)
e r9772.2 =1 (SS1 selected)
e r9772.14 = 1, if the monitoring function of the safety-relevant brake is
activated
Cancel SS1
7. Check the following points:
o No safety fault
e r9772.1 =0 (STO inactive)
e r9772.2 =0 (SS1 deselected)
e r9772.14=0
8. Check whether the motor involved rotates. If yes, check the following points:
e The cabling between the Control Unit and Power Module is correct
e Correct assignment, drive No. - inverter - Power Module - motor
e The hardware can function correctly
e Correct wiring of the shutdown paths
e Correct STO terminal assignment at the Control Unit
e Correct parameterization of the SS1 function
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Function check, "Safely Limited Speed" (SLS)

This check involves the following steps:

212

Table 5- 99 Function, "Safely Limited Speed" (SLS)

No.

Description Status

1.

Initial state

The inverter signals "ready for switching on" (P0010 = 0)
No safety faults and alarms
r9772.4 =r9772.5 = 0 (SLS deselected and inactive)

Switch on the motor. The motor speed must be higher than the parameterized
safely limited speed, if the machine permits this

Check whether the motor involved rotates

Select SLS while the ON command is being issued

Check the following points:

r9772.4 = 1 (SLS selected)
The motor response depends on the selected mode of the SLS function

— SLS mode 0
The drive speed decreases corresponding to the selected ramp time
and then the inverter is subsequently passivated

— SLS mode 1
The motor speed decelerates corresponding to the selected ramp
time. The motor then rotates with the parameterized safely limited
speed

— SLS mode 2
The inverter is immediately passivated, the motor coasts down

— SLS mode 3
The inverter is immediately passivated, the motor coasts down

r9772.5 = 1 (SLS active)

Deselect SLS

Check the following points:

No safety fault
r9772.4 =r9772.5 = 0 (SLS deselected and inactive)

Check whether the drive involved is running. If yes, check the following
points:

The cabling between the Control Unit and Power Module is correct
Correct assignment, drive No. - inverter - Power Module - motor
The hardware can function correctly

Correct wiring of the shutdown paths

Correct parameterization of the SLS function
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Comparison value of the checksums checked?

Yes

No

Control Unit
Checksums
Drive Checksums of the Control Unit
Name Drive No. r9798 ro898
Data backup/archiving
Storage medium Where is it kept
Type Designation Date
Parameter
PLC program
Circuit diagrams
Signatures

Commissioning engineer

Confirms that the checks and test listed above have been correctly conducted.

Date Designation Company/Dept. Signature
Machinery construction OEM
Confirms the correctness of the parameterization documented above.

Date Designation Company/Dept. Signature

CU240S and CU240E Control Units, FW 3.2
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Servicing and maintenance 6

6.1 Behavior of the frequency inverter when replacing components

Components should be replaced by the same type and the same version

To ensure maximum plant availability, the Control Unit and the Power Module can, when
required, be replaced by a unit of the same type and the version without having to
recommission the drive.

A memory card with a valid parameter set is required when replacing a Control Unit without
having to re-commission it.

The details are described in the following sections.

Note
Valid parameter set

A valid parameter set is a parameter set that matches the type and software release of the
Control Unit and that has been adapted to fit the particular application.

Message F0395

When switching-on the unit for the first time after replacing the Control Unit or Power
Module, message F0395 is always displayed on the BOP (the SF on the CU lights up).

The message indicates that components were replaced. In this case, when switching-on the
motor, check the direction of rotation and the response to control signals.

Replacing different components or version

If you replace different components (e.g. Profibus CU for Profinet CU) or components with
different software releases, then the drive must always be re-commissioned.

Questions that can arise in conjunction with replacing components:

® How do | create a valid parameter set?
When commissioning, you can create a valid parameter set either using the
commissioning toolSTARTER (Page 58) or using the operator panel (Page 71).

e \Which options are available for saving a valid parameter set? You can save a valid
parameter set either on the memory card (Page 77) or on the computer (Page 58) that
you use for commissioning with STARTER.

® How do | load a valid parameter set into my inverter?
From the memory card when the inverter is powered-up or by manually downloading a
parameters set either from the memory card (Page 78) or from the PC (Page 58).

Note
Standard commissioning

As a result of the similarity in the procedure to replace components, the standard
commissioning with memory card is also described in this chapter.
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6.2 Replacing the Power Module

6.2 Replacing the Power Module

When required, the Power Module can be replaced by an identical module (the same type
and the same version) without having to recommission it.

If you replace a Power Module by one of the same type and the same format, however with
a higher power rating, then re-parameterization is not absolutely necessary and you can
acknowledge message F0395. However, this can have a negative impact on the open-loop /
closed-loop control accuracy.

If you replace a Power Module by one with the same type and with a lower power rating,
then then drive must be re-commissioned.

/\CAUTION

Before you replace the Power Module, ensure that all of the parameter settings are saved
in the EEPROM of the Control Unit (refer to PO014 or P0971).

Replacing a Power Module

1. Switch-off the Power Module power supply and wait 5 minutes until the device has
discharged itself.

Disconnect the Power Module connecting cable
Remove the Control Unit from the Power Module
Replace the Power Module

Mount the Control Unit onto the new Power Module

Connect the Power Module connecting cable

N o ok~ Db

Switch-on the Power Module power supply again
Before switching-on the power supply again, ensure that the new Power Module is
correctly installed and connected.

8. Wait until the inverter has completely booted (RDY-LED and SF-LED are lit, BOP returns
to the standard display)

9. Acknowledge message F0395 (SF-LED off)

10.When switching-on the motor, check the direction of rotation and the response to control
signals.

11.For fail-safe inverters, also check the safety functions that have been set.
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6.3 Replacing the Control Unit

6.3 Replacing the Control Unit

Under the prerequisite that you have a memory card with a valid parameter set, when
required, you can replace a Control Unit for another one of the same type and the same
software version without having to re-commission the inverter.

To do so, proceed as follows:

Procedure when replacing a Control Unit

1.

N o o b~ Db

9.

Switch-off the inverter power supply and wait 5 minutes until the device has discharged
itself.

Release the control cables from the Control Unit.

Remove the defective Control Unit from the Power Module.

Mount a new Control Unit on the Power Module.

Reconnect the control cables.

Insert a memory card with a valid parameter set into the new Control Unit.

Switch-on the inverter power supply again (the valid parameter set is then downloaded
into the inverter from the memory card)

Wait until the inverter has completely booted (RDY-LED and SF-LED are lit, BOP returns
to the standard display)

Remove the memory card and acknowledge message F0395 (SF-LED is dark)

10.When switching-on the motor, check the direction of rotation and the response to control

signals.

11.For fail-safe inverters, also check the safety functions that have been set.
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6.4 Standard commissioning

6.4 Standard commissioning

Standard commissioning with a valid parameter set

If you have a memory card with a valid parameter set, then you can also perform standard
commissioning for several inverters.

Prerequisites

e Several inverters (Control Units and Power Modules of the same type) must be
commissioned for the same application.

® A memory card with a valid parameter set is available.
Procedure for standard commissioning
1. Insert the memory card into the control unit of the first inverter.

2. Switch-on the inverter power supply (the valid parameter set is downloaded into the
inverter from the memory card)

3. Wait until the inverter has completely booted (RDY-LED and SF-LED are lit, BOP returns
to the standard display)

4. Remove the memory card and acknowledge message F0395 (SF-LED is dark)

5. Proceed with the next inverter

CU240S and CU240E Control Units, FW 3.2
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Messages and fault codes 7

Overview
The G120 inverter features the following diagnostic indicators:
® | EDs on the Control Unit
For a detailed overview of LED statuses, see "LED status indicators" (below).
e Fault and alarm numbers

— Alarms provide warning information. They do not trigger any response from the
system and do not need to be acknowledged.

— If a fault occurs, the inverter shuts down and the "SF" LED on the Control Unit lights
up. The inverter cannot be switched on again until the fault has been rectified. Once
the fault has been rectified, it must be acknowledged.

Alarm and fault numbers are displayed on the operator panel, STARTER, or a higher-
level control system.

Note

A description of all of the alarms and faults as well as the associated counter-measures
are provided in the STARTER online help or in the List Manual in Section "Faults and
alarm messages".

CU240S and CU240E Control Units, FW 3.2
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Messages and fault codes

7.1 Status display using LEDs

7.1

LEDs on the inverter versions

Status display using LEDs

Depending on their particular version, inverters are equipped with different LEDs to display

operating states.

Status LED on CU240S

General Fault
| Ready

Status LED on CU240S DP-F

General Fault
Ready

| Bus Failure
|

EEEOOOO

SF RDY BF ES STO SS1 SLS

End Stat(le
Safe Torque Off
Safe Stop 1
Safely-Limited Speed

General Fault
Ready

Bus
Failure
|

SF RDY BF

Status LED on CU240S PN-F

General Fault
Ready

| Bus Failure
|

EEEDOD

SF RDY BF ES STO SS1 SLS

End Stat(le
Safe Torque Off
Safe Stop 1
Safely-Limited Speed

O

[ Link established

LNK ACT LNK ACT

I I
Rx/Tx Status

General Fault
Ready

Bus
Failure
|

RDY BF

SF

LNK ACT LNK ACT

I I
Rx/Tx Status

Figure 7-1
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Status LED on the CU240S, CU240S DP, CU240S DP-F, CU240S PN
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7.1 Status display using LEDs

Diagnostics via LEDs

Note
"---" signals that the LED state (on, off or flashing) is not relevant for the corresponding state.

LED status display for standard inverters

Table 7- 1 Status displays on the CU240S
LED displays Possible operating and fault states
SF RDY
(red) (green)
On/ Off Flashing ¢ Commissioning
e Restoring the factory setting
e Parameter download
On Off General fault
Off On Ready
Table 7- 2 Status displays on the CU240S DP
LED displays Possible operating and fault states
SF RDY BF
(red) (green) (red)
On / Off Flashing - e Commissioning
¢ Restoring the factory setting
e Parameter download
On Off - General fault
On / Off On / Off Flashing Bus failure (no data)
On / Off On / Off On Bus failure (searching for baud rate)
Off On - Ready
Note

Control Unit with PROFIBUS DP interface — operation via terminals

If a Control Unit with a PROFIBUS DP interface is operated via terminals, in the standard
setting the BF-LED indicates a fault (flashes). You can avoid this fault display by setting the

fieldbus shutdown time in parameter P2040 to "0".
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7.1 Status display using LEDs

Table 7- 3 Status displays on the CU240S PN
LED displays Possible operating and fault states
SF RDY BF LNK ACT
(red) (green) (red) (green) (yellow)

On / Off Flashing - On / Off On / Off ¢ Commissioning
¢ Restoring the factory setting
e Parameter download

On Off - On / Off On / Off General fault

On / Off On / Off Flashing On OFF Bus failure (no data)

On / Off On / Off On OFF OFF Bus failure (searching for baud rate)

On / Off On / Off OFF On On / Off Connection established

On / Off On / Off On OFF OFF No connection established

On / Off On / Off OFF On On Data transfer active

Off On - On / Off On / Off Ready

LED status display for fail-safe inverters - CU240S DP-F

Table 7- 4 Display of the general states on the CU240S DP-F
LED displays Possible operating and fault states
SF RDY BF ES STO SS1 SLS
(red) (green) (red) (yellow) | (yellow) | (yellow) | (yellow)
On/ Off | Flashing --- On / Off --- --- --- e Commissioning
¢ Restoring the factory setting
e Manual parameter download
On / Off | Flashing - Flashing | Flashing | Flashing | Flashing | Safety commissioning
¢ Resetting the safety parameters
Flashing | Flashing - Flashing | Flashing | Flashing | Flashing | Parameter download from the memory
card when switching-on
On OFF --- On/ Off --- --- - General fault
OFF On --- On / Off --- --- Ready
Table 7-5  Display of the communication states on the CU240S DP-F
LED displays Possible operating and fault states
SF RDY BF
(red) (green) (red)
On / Off On / Off Flashing Bus failure (no data)
On / Off On / Off On Bus failure (searching for baud rate)
The "ES", "STO" and "SS1" LEDs have no significance for the communication status of the
CU240S DP-F
CU240S and CU240E Control Units, FW 3.2
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Messages and fault codes

7.1 Status display using LEDs

Table 7- 6 Display of the fail-safe states on the CU240S DP-F
LED displays Possible operating and fault states

SF RDY ES STO SS1 SLS

(red) (green) (yellow) (yellow) (yellow) (yellow)
On / Off On OFF On On / Off On/Off | STO parameterized
On / Off On On Flashing --- - e STO initiated

e STO reached

On / Off On OFF On / Off On / Off On e SLS parameterized
On / Off On OFF - - Flashing |e SLSinitiated
On/ Off On On Flashing |e SLS reached
On/ Off On OFF On / Off On On/Off |e SS1 parameterized
On / Off On OFF - Flashing - e SS1initiated
On / Off On On --- Flashing --- e SS1 reached

On OFF On OFF OFF OFF e Passivation

The "BF" LED has no significance for the fail-safe states of the CU240S DP-F.

LED status display for fail-safe inverters - CU240S PN-F

Table 7-7 Display of the general states on the CU240S PN-F
LED displays Possible operating and fault states
SF RDY ES STO SS1 SLS
(red) (green) (yellow) (yellow) (yellow) (yellow)
On / Off Flashing On / Off --- --- --- ¢ Commissioning
e Restoring the factory setting
e Manual parameter download
On / Off Flashing Flashing Flashing Flashing Flashing |e Safety commissioning
e Resetting the safety parameters
Flashing Flashing Flashing Flashing Flashing Flashing | Parameter download from the memory
card when switching-on
On OFF On / Off --- --—- --- General fault
OFF On On / Off - - - Ready

The "BF", "LNK" and "ACT" LEDs have no significance for the general state of the CU240S

PN-F

CU240S and CU240E Control Units, FW 3.2
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Messages and fault codes

7.1 Status display using LEDs

Table 7- 8 Display of the communication states on the CU240S PN-F
LED displays Possible operating and fault states
SF RDY BF LNK ACT
(red) (green) (red) (green) (yellow)
On / Off On / Off Flashing On OFF Bus failure (no data)
On / Off On / Off On OFF OFF Bus failure (searching for baud rate)
On OFF - On / Off On / Off PROFIsafe failure
On / Off On / Off OFF On On / Off Connection established
On / Off On / Off ON OFF OFF No connection
On/ Off On / Off OFF On On Data transfer active
The "ES", "STO" and "SS1" LEDs have no significance for the communication status of the
CU240S PN-F
Table 7- 9 Display of the fail-safe states on the CU240S PN-F
LED displays Possible operating and fault states
SF RDY ES STO SS1 SLS
(red) (green) (yellow) (yellow) (yellow) (yellow)
On / Off On OFF On On / Off On/Off | STO parameterized
On/ Off On On Flashing - --- e STO initiated
e STO reached
On / Off On OFF On / Off On / Off On SLS parameterized
On / Off On OFF - - Flashing | SLS initiated
On / Off On On - -—- Flashing | SLS reached
On / Off On OFF On / Off On On/Off |SS1 parameterized
On / Off On OFF - Flashing - SS1 initiated
On / Off On On - Flashing - SS1 reached
On OFF On OFF OFF OFF Passivation
The "BF", "LNK" and "ACT" LEDs have no significance for the fail-safe states of the CU240S
PN-F
CU240S and CU240E Control Units, FW 3.2
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Messages and fault codes

7.2 Alarm and error messages

7.2 Alarm and error messages

Diagnostics via alarm and fault numbers

If an alarm or fault condition occurs, the OP displays the corresponding alarm or fault

number.

e |f an alarm is present, the inverter continues to operate.

e |[f a fault occurs, the inverter shuts down.

Table 7- 10 Alarm and fault numbers — cause and remedy

Alarm Significan
number |ce
A0700 Cause The parameter or configuration settings made by the PROFIBUS master are
invalid.
Remedy | Correct the PROFIBUS configuration.
A0702 Cause The connection to PROFIBUS is interrupted.
Remedy | Check the connector, cable, and PROFIBUS master.
A0703 Cause The PROFIBUS master is either not receiving any setpoints or is only
receiving invalid setpoints (control word = 0).
Remedy | Check the setpoints of the PROFIBUS master. Switch the SIMATIC CPU to
IIRUN"-
AQ0704 Cause At least one transmitter between two nodes is not yet active or has failed.
Remedy | Activate the transmitter between the two nodes.
A0705 Cause The inverter is not receiving any actual values.
Remedy | None (the inverter is faulty).
A0706 Cause PROFIBUS DP software error.
Remedy | No diagnostics parameter r2041.
A0710 Cause The inverter has detected an error with the PROFIBUS data connection.
Remedy | The Control Unit data interface may be interrupted.
AQ0711 Cause Invalid PROFIBUS parameter.
Remedy | Check addresses P0918 and P2041.
F0070 Cause No communication via PROFIBUS. Initiated by A0702, A0703, and A0704.
The telegram downtime set in P2040 has elapsed. For details, see "Faults and
Alarms" in the List Manual.
Remedy | Check the connection between the data transfer devices and make sure that a
valid control word is used.

Reading fault codes

The following parameters must be taken into account during troubleshooting:

e Stored in parameter r0947 under its code number, e.g. FO003 = 3

® Associated fault value; stored in parameter r0949 (0 = no fault value)

® The time stamp of the fault is stored in r0948 and can be read

® The number of fault codes (P0952) is stored in r0947 and can be read

CU240S and CU240E Control Units, FW 3.2
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Messages and fault codes

7.2 Alarm and error messages

Reading messages

The following parameters must be taken into account when alarms are processed:

Stored in parameter r2110 under the code number; can be read, e.g. A0503 = 503. The
value 0 indicates that no alarm is generated. The index allows you to access the two
current alarms and the two previous alarms.

General fault acknowledgement
You can use one of the following methods to reset the fault number:

Press FN on the BOP.

Factory settings: acknowledge via DI 2.
Set bit 7 in control word 1 (r0054).
Switch the inverter off and then on again.

(switch off the main power supply and the external 24 V supply for the Control Unit and
switch it on again.)

Faults that can only be acknowledged by switching the device off and then on again

F00051 Parameter EEPROM fault

F00052 Power Stack fault

F00061 Automatic download, memory card is not used

F00062 Automatic download, the contents of the memory card are invalid

F00063 Automatic download, the contents of the memory card are incompatible
F00064 The drive has attempted to download data automatically while ramping up.
F01601 System startup fault

Note

The drive cannot be operated until all active faults have been acknowledged. The
procedure to delete F0395 is described in the Section "Coupling the CU and PM for the
first time - Message F0395 (Page 46)" of this manual.

Motor failure without fault code or alarm

If the motor does not start once the ON command has been issued:

226

Check whether P0010 = 0.
Check the inverter status via r0052.
Check the command and setpoint source (P0700 and P1000).

Check whether the motor data refers to the inverter data "load range" and "voltage".
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Technical data

8.1 Technical data, CU240S Control Unit

Technical data of the CU240S, CU240S DP, CU240S DP-F, CU240S PN and CU240S PN-F

Feature

Data

Operating voltage

Supply from the Power Module or an external 24 VV DC supply
(20.4 V t0 28.8 V, 0.5 A) via control terminals 31 and 32

Heat loss CU240S, CU240S DP: <55W
CU24S PN <13W
CU240S DP-F <16 W
CU24S PN-F <17W
Setpoint resolution 0.01 Hz

Digital inputs
(dependent on the CU
type)

6 or 9, isolated; PNP
Low < 5V, High > 10 V, maximum input voltage 30 V, current drain 5.5
mA

Analog inputs

2, with 10-bit resolution

Al0:0Vto 10V, 0 mAto20 mA and -10 V to+10 V

Al1: 0V to 10 V and 0 mA to 20 mA

Both analog inputs can also be configured as digital inputs

Digital outputs

3 relay outputs, 30 V DC / max. 0.5 A for a resistive load

Analog outputs

2
AOO0: 0 Vto 10 V or 0 mA to 20 mA
AO1: 0 mA to 20 mA

Encoder input

5V or 24 V power supply is set using the DIP switch, max. 300 mA,
CU240S PN-F max. 200 mA

Fail-safe inputs
(dependent on the CU
type)

2, two-channel, maximum input voltage 30 V, 5.5 mA

PFH

5 x 10E-8
Valid for all safety functions STO, SS1, SLS and SBC

Dimensions (WxHxD)

73 mm x 178 mm x 55 mm

Weight

0.52 kg

CU240S and CU240E Control Units, FW 3.2
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8.2 Technical data, CU240E Control Unit

8.2 Technical data, CU240E Control Unit

CU240E
Feature Data
Operating voltage Supply from the Power Module
Heat loss <55W
Setpoint resolution 0.01 Hz
Digital inputs 6, isolated; PNP/NPN switchable

Low < 5V, High > 10 V, maximum input voltage 30 V,

Analog inputs 2, with 10-bit resolution
AI0:0Vto10V,0mAto20 mAand-10Vto +10V
Al1: 0 Vto 10 V and 0 mA to 20 mA
Both analog inputs can also be configured as digital inputs

Digital outputs 3 relay outputs, 30 V DC / max. 0.5 A for a resistive load

Analog outputs 2
AOO0: 0 Vto 10 V or 0 mA to 20 mA
AO1: 0 mA to 20 mA

Dimensions (WxHxD) 73 mm x 195 mm x 30 mm
Weight 0.21 kg

CU240S and CU240E Control Units, FW 3.2
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8.3

PM240

8.3 General technical data, PM240 Power Modules

General technical data, PM240 Power Modules

Feature

Version

Line operating voltage

3AC380V...480V £ 10% The permissible line operating voltage

depends on the installation altitude

Input frequency

47 Hz ... 63 Hz

Power factor A

0.7...0.85

Overload capability

The Power Module PM240 can either be operated with high overload
(HO) or low overload (LO). In order to avoid overtemperature of the
Power Module, after the overload, as a minimum its load must decrease
back to the base load (HO base load or LO base load).

HO base load 150% overload for 57 s
0.37 kW ... 75 kW 200% overload for 3 s
100% HO base load for 240 s

HO base load
90 kW ... 200 kW

136% overload for 57 s
160% overload for 3 s
100% HO base load for 240 s

LO base load 110% overload for 57 s
7.5 kW ... 90 kW 150% overload for 3 s

100% LO base load for 240 s
LO base load 110% overload for 59 s

150% overload for 1 s
100% LO base load for 240 s

110 kW ... 250 kW

Pulse frequency

4 kHz for 0.37 kW ... 75 kW (HO)
2 kHz for 90 kW ... 200 kW (HO)

The pulse frequency can be increased in 2 kHz steps. A higher pulse
frequency reduces the permissible output current.

Possible braking
methods

DC brake, compound brake, dynamic brake with integrated braking
chopper

Degree of protection

IP20

Operating temperature

0.37 kW ... 110 kW (HO)
-10°C ... +50 °C (14 °F ... 122 °F)

Higher operating
temperatures are possible

when the rated power is

132 kW ... 200 kW (HO
(HO) reduced (derating)

-10°C ... +40°C (14 °F ... 104 °F)

(LO) -10 °C ... +40 °C (14 °F ... 104 °F)

Bearing temperature

-40 °C ... +70 °C (-40 °F ... 158 °F)

Relative humidity

< 95% RH - condensation not permissible

Installation altitude

0.37 kW ... 110 kW (HO)
Up to 1000 m (3300 ft) above sea level

Higher altitudes are
possible when the rated

power is reduced

132 kW ... 200 kW (HO) (derating)
erating

Up to 2000 m (6500 ft) above sea level

Standards

UL, cUL, CE, C-tick, SEMI F47

In order that the system is UL-compliant, UL-certified fuses, overload
circuit-breakers or intrinsically safe motor protection devices must be
used

CU240S and CU240E Control Units, FW 3.2
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8.4 Power-dependent technical data, PM240 Power Modules

8.4 Power-dependent technical data, PM240 Power Modules

General conditions

The input currents specified for the PM240 Power Modules is the technical data apply for a
400V line supply with Ux= 1% referred to the frequency inverter power rating. When using a
line reactor, the currents are reduced by a few percent.

Table 8- 1 PM240 Frame Size A

Order No. 6SL3224-0BE13- 6SL3224-0BE15- 6SL3224-0BE17- 6SL3224-0BE21- 6SL3224-0BE21-
7UAQ SUAO 5UA0 1UAO S5UAO

Power rating for HO 0.37kW/05PS 055kW/0.75PS 0.75kW/1PS 1.1kW/1.5PS 1.5kW/2PS
base load

Input current for HO 16 A 20A 25A 3.8 4.8

base load

Output current for 1.3A 1.7A 22A 3.1 4.1

HO base load

Fuse 10 A 10 A 10 A 10 A 10 A
Heat loss 0.097 kW 0.099 kW 0.102 kW 0.108 0.114
Cooling air 4.81/s/10 CFM 4.81/s/10 CFM 4.81/s/10 CFM 481/s/10 CFM 4.81/s/10 CFM
requirement

Cable cross-section 1...25mm2/ 1...2.5mm?2/ 1...2.5mm2/ 1...2.5mmz2/ 1...2.5mm2/
for line and motor 18 ... 14 AWG 18 ... 14 AWG 18 ... 14 AWG 18 ... 14 AWG 18 ... 14 AWG
connections

Weight 1.2kg/2.61b 1.2kg/2.61b 1.2kg/2.61b 1.2kg/2.61b 1.2kg/2.61b

Table 8- 2 PM240 Frame Size B and C

Order No., unfiltered 6SL3224- 6SL.3224- 6SL.3224- 6SL.3224- 6SL3224- 6SL.3224-
0BE22-2AA0 OBE23-0AA0 0BE24-0AAO0 OBE25-5AA0 OBE27-5AA0 0BE31-1AA0Q
Order No., filtered 6SL3224- 6SL3224- 6SL3224- 6SL3224- 6SL3224- 6SL3224-

0BE22-2UAO0 0BE23-0UAO0 0BE24-0UA0 OBE25-5UA0 OBE27-5UA0 0BE31-1UA0
Power rating for HO 22kW/3PS 3kW/4PS 4 kKW /5PS 55kW/75 T75kW/10PS 11kW/15PS

base load PS

Input current for HO 76 A 10.2 A 134 A 16.7 A 23.7A 32.7A
base load

Output current for 59A 7.7A 10.2A 13.2A 19A 26 A
HO base load

Input current for LO 76 A 10.2A 134 A 21.9A 31.5A 394 A
base load

Output current for LO 59A 7.7A 10.2 A 18 A 25 A 32A
base load

Fuse 16 A 16 A 16 A 20A 32A 35A
Heat loss 0.139 KW 0.158 KW 0.183 KW 0.240 KW 0.297 KW 0.396 KW
Cooling air 24 |/s 24 |/s 24 1/s 551/s 551/s 551/s
requirement 50 CFM 50 CFM 50 CFM 120 CFM 120 CFM 120 CFM

Cable cross-section 15...6mm2 15..6mm2 1.5...6mm?2 4 ...10 mm? 4 ...10 mm? 4 ...10 mm?
for line and motor 16 ... 10AWG 16...10AWG 16...10AWG 12...8AWG 12...8AWG 12...8AWG
connections

Weight 43kg/95Ib 43kg/95lb 43kg/95lb 65kg/14lb 65kg/14lb 6.5kg/141b

CU240S and CU240E Control Units, FW 3.2
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8.4 Power-dependent technical data, PM240 Power Modules

Table 8- 3 PM240 Frame Size D and E

Order No., unfiltered 6SL3224-0BE31- 6SL3224-0BE31- 6SL3224-0BE32- 6SL3224-0BE33- 6SL3224-0BE33-
5AA0 8AAQ 2AA0 0AAOQ 7AA0

Order No., filtered 6SL3224-0BE31- 6SL3224-0BE31- 6SL3224-0BE32- 6SL3224-0BE33- 6SL3224-0BE33-
5UA0 8UAO 2UAO 0UAO 7UAO

Power rating for HO 15 kW /20 PS 18.5 kW /25 PS 22 kW /30 PS 30 kW /40 PS 37 kW /50 PS

base load

Input current for HO 40 A 46 A 56 A 73A 90 A

base load

Output current for 32A 38A 45 A 60 A 75 A

HO base load

Input current for LO 46 A 53A 72 A 88 A 105 A

base load

Output current for LO 38A 45 A 60 A 75 A 90 A

base load

Fuse 50 A 63 A 80 A 100 A 125 A

Heat loss 0.44 KW 0.55 KW 0.72 KW 1.04 KW 1.2 KW

Cooling air 551/s/ 120 CFM  551/s/120 CFM  551/s/ 120 CFM 1101/s /240 CFM 110 1l/s /240 CFM

requirement

Cable cross-section 10 ... 35 mm? 10 ... 35 mm? 10 ... 35 mm? 25 ... 35 mm? 25 ... 35 mm?

for line and motor 7...2AWG 7...2AWG 7...2AWG 3...2AWG 3...2AWG

connections

Weight Filtered: 16 kg / Filtered: 16 kg / Filtered: 16 kg / Filtered: 23 kg / Filtered: 23 kg /
35 Ib; unfiltered: 35 Ib; unfiltered: 35 Ib; unfiltered: 51 Ib; unfiltered: 51 Ib; unfiltered:

13kg/291b 13kg/29 b 13kg/29 b 16kg/351b 16 kg /35 1b
CU240S and CU240E Control Units, FW 3.2
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8.4 Power-dependent technical data, PM240 Power Modules

Table 8- 4 PM240 Frame Size F

Order No., unfiltered 6SL3224-0BE34- 6SL3224-0BE35- 6SL3224-0BE37- 6SL3224-0BE38- 6SL3224-0BE41-

5AA0 5AA0 5AA0 8UAO 1UAO0
Order No., filtered 6SL3224-0BE34- 6SL3224-0BE35- 6SL3224-0BE37- - -

5UA0 5UA0 5UAO0
Power rating for HO 45 kW /60 PS 55 kW /75PS 75 kW /100 PS 90 kW /125 PS 110 kW /150 PS
base load
Input current for HO 108 A 132 A 169 A 205 A 235A
base load
Output current for 90 A 110 A 145 A 178 A 205 A
HO base load
Input current for LO 129 A 168 A 204 A 234 A 284 A
base load
Output current for LO 110 A 145 A 178 A 205 A 250 A
base load
Fuse 160 A 200 A 250 A 250 A 315 A
Heat loss 1.5 KW 2.0 KW 2.4 KW 2.4 kW 2.5 kW
Cooling air 150 1/s /320 CFM 1501/s /320 CFM 1501/s /320 CFM 1501I/s/320 CFM 150 1I/s/320 CFM
requirement
Cable cross-section 35 ... 120 mm?2 35 ... 120 mm?2 35 ... 120 mm?2 35 ... 120 mm?2 35 ... 120 mm?2
for line and motor 2...4/0 AWG 2...4/0 AWG 2...4/0 AWG 2...4/0 AWG 2 ...4/0 AWG
connections
Weight Filtered: 52 kg / Filtered: 52 kg / Filtered: 52 kg / 39kg/90Ib 39kg/90Ib

115 Ib; unfiltered: 115 Ib; unfiltered: 115 Ib; unfiltered:
36 kg/801Ib 36kg/801Ib 36 kg/801Ib

Table 8- 5 PM240 Frame Size G
Order No. 6SL3224-0BE41-3UAQ 6SL3224-0BE41-6UAQ 6SL3224-0BE42-0UA0

Power rating for HO
base load

132 kW /177 PS

160 kW /215 PS

200 kW / 268 PS

Input current for HO 245 A 297 A 354 A

base load

Output current for 250 A 302 A 370 A

HO base load

Input current for LO 297 A 354 A 442 A

base load

Output current for LO 302 A 370 A 477 A

base load

Fuse 355 A 400 A 630 A

Heat loss 3.9 KW 4.4 KW 5.5 KW

Cooling air 3601/s /760 CFM 360 1/s /760 CFM 360 1/s /760 CFM
requirement

Cable cross-section 95 ... 240 mm?2 120 ... 240 mm?2 185 ... 240 mm?2

for line and motor 3/0 ... 600 AWG 4/0 ... 600 AWG 6/0 ... 600 AWG
connections

Weight 176 kg / 388 Ib 176 kg / 388 Ib 176 kg / 388 Ib

CU240S and CU240E Control Units, FW 3.2
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8.5

PM250

8.5 General technical data, PM250 Power Modules

General technical data, PM250 Power Modules

Feature

Version

Line operating voltage

3AC380V...480V £ 10% The permissible line operating voltage

depends on the installation altitude

Input frequency

47 Hz ... 63 Hz

Power factor A

0.9

Overload capability

The Power Module PM250 can either be operated with high overload
(HO) or low overload (LO). In order to avoid overtemperature of the
Power Module, after the overload, as a minimum its load must decrease
back to the base load (HO base load or LO base load).

HO base load 150% overload for 57 s
55kW ... 75 kW 200% overload for 3 s
100% HO base load for 240 s
LO base load 110% overload for 57 s
7.5 kW ... 90 kW 150% overload for 3 s
100% LO base load for 240 s
Pulse frequency 4 kHz

The pulse frequency can be increased in 2 kHz steps. A higher pulse
frequency reduces the permissible output current.

Braking methods

Regenerative energy

Degree of protection IP20

Operating temperature HO base load Higher operating temperatures
-10°C ... +50°C (14 °F ... 122 °F) are possible when the rated
LO base load power is reduced (derating)

-10°C ... +40°C (14 °F ... 104 °F)

Bearing temperature

-40 °C ... +70 °C (-40 °F ... 158 °F)

Relative humidity

< 95% RH - condensation not permissible

Installation altitude

Up to 1000 m (3300 ft) above sea level  Higher altitudes are possible
when the rated power is
reduced (derating)

Standards

UL, cUL, CE, C-tick, SEMI F47

In order that the system is UL-compliant, UL-certified fuses, overload
circuit-breakers or intrinsically safe motor protection devices must be
used

CU240S and CU240E Control Units, FW 3.2
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8.6

PM250 Power Module

Power-dependent technical data, PM250 Power Modules

Table 8- 6 PM250 Frame Size C and D

Order No. 6SL3225- 6SL3225- 6SL3225- 6SL3225- 6SL3225- 6SL3225-
OBE25-5AA0 0BE27-5AA0 0BE31-1AA0Q 0BE31-5AA0 0BE31-8AA0 0BE32-2AA0

Power rating for 5.5 kW 7.5 kW 11.0 kW 15.0 kW 18.5 kW 22.0 kW

HO base load 7.5PS 10.0 PS 15 PS 20 PS 25 PS 30 PS

Input current for 13.2A 19.0A 26.0 A 30.0A 36.0 A 42.0A

HO base load

Output current for 13.2A 19.0A 26.0 A 32.0A 38.0A 450 A

HO base load

Input current for 18.0 A 25.0 A 32.0A 36.0 A 42.0A 56.0 A

LO base load

Output current for 18.0 A 25.0 A 32.0A 38.0A 450 A 60.0 A

LO base load

Fuse 20A 32A 35A 50 A 63 A 80 A

Heat loss Available soon Available soon Available soon 0.44 kW 0.55 kW 0.72 kW

Cooling air 381/s 381/s 38l/s 22 1/s 22 /s 391/s

requirement 0 CFM 80 CFM 80 CFM 46 CFM 46 CFM 82 CFM

Cable cross- 25...10mm? 4 ...10 mm? 6 ... 10 mm? 10...35mm? 10...35mm? 16... 35 mm?

section forlineand 14 ... 8 AWG 12.... 8 AWG 10... 8 AWG 7...2AWG 7...2AWG 5...2 AWG

motor connections

Weight 7.5kg/171b 7.5kg/171b 7.5kg/171b 15kg/331b 15kg/331b 16 kg/351b

Table 8- 7

PM240 Frame Size E and F

Order No.

6SL3225-0BE33-
0AA0

6SL3225-0BE37-
5AA0

6SL3225-0BE33-
7AAQ

6SL3225-0BE34-
5AA0

6SL3225-0BE35-
5AA0

Power rating for

30.0 kW /40 PS

37.0kW/50.0 PS 45.0 kW /60 PS 55.0 kW /75 PS 75 kW /100 PS

HO base load

Input current for 56 A 70 A 84 A 103 A 135A

HO base load

Output current for 60 A 75 A 90 A 110 A 145 A

HO base load

Input current for 70 A 84 A 102 A 190 A 223 A

LO base load

Output current for 75 A 90 A 110 A 145 A 178 A

LO base load

Fuse 100 A 125 A 160 A 200 A 250 A
Heat loss 1 kW 1.3 kW 1.5 kW 2 kW 2.4 kW
Cooling air 22 1/s /46 CFM 391/s/82 CFM 94 /s / 200 CFM 94 1/s /200 CFM 117 l/s /250 CFM
requirement

Cable cross- 25 ... 35 mm? 25 ... 35 mm? 35... 150 mm? 70 ... 150 mm? 95 ... 150 mm?
section for line and 3...2AWG 3...2AWG 2...-5AWG -2...-5AWG -3...-5AWG
motor connections

Weight 21kg/461b 21kg/461b 51.0kg/1121b 51.0kg/1121b 51.0kg/1121b
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8.7 General technical data, PM260 Power Modules

General technical data, PM260 Power Modules

Feature

Version

Line operating voltage

3AC660V...690V £ 10% The permissible operating voltage

depends on the installation altitude

The power units can also be operated with a minimum voltage of 500 V -
10 %. In this case, the power is linearly reduced as required.

Input frequency

47 Hz ... 63 Hz

Power factor A

0.95

Overload capability

The Power Module PM260 can either be operated with high overload
(HO) or low overload (LO). In order to avoid overtemperature of the
Power Module, after the overload, as a minimum its load must decrease
back to the base load (HO base load or LO base load).

HO base load 150% overload for 57 s
7.5KkW ... 37 kW 200% overload for 3 s
100% HO base load for 240 s
LO base load 110% overload for 57 s
11 kW ... 55 kW 140% overload for 3 s
100% LO base load for 240 s
Pulse frequency 16 kHz
Braking methods Regenerative energy
Degree of protection IP20
Operating temperature HO base load Higher operating temperatures
-10°C ... +50°C (14 °F ... 122 °F) are possible when the rated
LO base load power is reduced

-10°C ... +40°C (14 °F ... 104 °F)

Bearing temperature

-40 °C ... +70 °C (-40 °F ... 158 °F)

Relative humidity

< 95% RH - condensation not permissible

Installation altitude

Up to 1000 m (3300 ft) above sea level  Higher altitudes are possible
when the rated power is
reduced

Standards

CE

CU240S and CU240E Control Units, FW 3.2
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PM260 Power Module

Table 8- 8 PM260 Frame Size D and F

Order No., 6SL3225- 6SL3225- 6SL3225- 6SL3225- 6SL3225- 6SL3225-

unfiltered 0BH27-5UA0 O0BH31-1UA0 O0BH31-5UA0 0BH32-2UA0 0BH33-O0UA0 0BH33-7UA0

Order No., filtered 6SL3225- 6SL3225- 6SL3225- 6SL3225- 6SL3225- 6SL3225-
0BH27-5AA0 0BH31-1AA0 O0BH31-5AA0 0BH32-2AA0 O0BH33-0AA0 0BH33-7AA0

Power rating for 7.5 kW 11 kW 15 kW 22 kW 30 kW 37 kW

HO base load 10 PS 15 PS 20 PS 30 PS 41 PS 50 PS

Input current for 10A 13A 18 A 26 A 34 A 41 A

HO base load

Output current for 10A 14 A 19A 26 A 35A 42 A

HO base load

Input current for 13A 18 A 22 A 34 A 41 A 60 A

LO base load

Output current for 14 A 19 A 23 A 35A 42 A 62 A

LO base load

Fuse 20A 20A 32A 50 A 50 A 80 A

Heat loss Available soon Available soon Available soon Available soon Available soon Available soon

Cooling air 221/s 221/s 391/s 94 /s 94 l/s 117 /s

requirement 47 CFM 47 CFM 83 CFM 199 CFM 199 CFM 248 CFM

Cable cross- 25..16mm?> 4 ..16 mm? 6 ... 16 mm? 10 ... 35 mm? 16 ... 35 mm? 25 ... 35 mm?

section forlineand 14 ... 6 AWG 12 ... 6 AWG 10... 6 AWG 8...2AWG 6...2 AWG 4..2AWG

motor connections

Weight Unfiltered: Unfiltered: Unfiltered: Unfiltered: 46  Unfiltered: 46  Unfiltered: 46
20 kg / 44 Ib; 20 kg / Ib; 20 kg / Ib; kg / Ib; filtered: kg /100 Ib; kg /100 Ib;

filtered: 21 filtered: 21 filtered: 21 48 kg /Ib filtered: 48 filtered: 48
kg /46 Ib kg /46 Ib kg /46 Ib kg /105 Ib kg /105 Ib
CU240S and CU240E Control Units, FW 3.2
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A

Access level, 76
Adjustable parameters, 12
Alarms, 219
Ambient temperature, 51, 120
Analog inputs, 58
Analog outputs, 58

Functions of the, 127
Automatic mode, 105
Automatic restart, 142, 143, 144

B

Basic Operator Panel
Operator controls of the, 74
Baud rates, 63
BICO parameters, 17
BICO technology, 16
Binectors, 16
Blocking protection, 123
Boost parameter, 112
BOP, 73
Operator controls of the, 74
Braking
Regenerative, 135
Braking methods, 130
Braking resistor, 134
Break loose torque, 15

C

CDS, 105
Changing parameters using BOP, 75
Clearances to other devices, 34, 35, 36, 37
Closed-loop control type, 51
COM interface, 62, 63
Command Data Set, 105
Command data set switchover, 106
Command source, 52, 53, 77, 84
Default setting, 56
Selecting, 14
Selecting the, 95
Commissioning, 67, 76
Commissioning situations, 47
Commissioning the application, 72
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Compound braking, 130, 131, 134
Connect the braking resistor, 40
Connectors, 16

Control commands, 86

Control Data Set, CDS, 105
Control mode, 15

Control terminal overview, 46
Control terminals, 43, 46, 54, 55
Control Units, 22, 24

Control word, 180

Control word 1, 180

Control word 2, 181

Controlling the motor, 52, 86
Current input, 99

Current output, 58, 127

D

Data backup, 47, 72, 79, 80
Data transfer, 79, 80
DC braking, 130, 131, 132
DC link voltage, 122
Default settings, 56
Default terminal settings, 57
Defining the telegram type, 170
Delta connection (A), 39, 51
Digital inputs, 57

Settings for the, 96
Digital outputs, 58

Functions of the, 126
DIP switch, 44, 153, 164
Direction reversal, 86
Display parameters, 13
Distances from other devices, 33
Down ramp, 15
Download, 79, 81
Drive Data Set, DDS, 149
Drive Data Sets, 149
Drive navigator, 72
Dynamic braking, 131

E

Efficient Infeed Technology, 25
Electromagnetic interference, 42
EMC-compliant shielding, 41
Encoder, 59
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Encoder interface, 59

Energy recovery option, 122, 136

Enter clockwise or counter-clockwise rotation of the
motor, 86

Environmental conditions, 76

F

F0395, 67
Factory pre-assignment, 54, 55
factory setting

Restoring the, 49
Factory setting

Control commands, 86
Factory settings, 56, 57
Fault acknowledgment, 226
Faults, 219
FCC

Flux Current Control, 113
F-digital output module, 197
Filter, 27
Firmware version, 14
Flow control, 145
Flying restart, 140, 141, 142
Follow-on parameterization, 13
Force the brake open, 139
Frame sizes, 25
Frame sizes, 25
Function blocks

Unassigned, 147, 148
functions

Technological, 85
Functions

Overview, 83

G

Going online, 65, 67
GSD, 167
GSDML, 173

H

Hardware configuration, 165

HTL encoder, 118

HW Config, 165, 167, 172
Hardware configuration, 165
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Imax controller, 120
Implementation of the extended PROFIBUS DP
functions, 184
IND

Parameter index, 178
Installation, 29, 32
Installation options, 32
Installing the Control Unit, 43
Interfaces, 44, 47, 57
Interlock, 19
Inverter control, 84

J

JOG function, 103
Jog mode, 74, 103

K
KTY 84 temperature sensor, 59, 119

L

LEDs, 44

Level control, 145

Line filter, 27, 30

Line reactor, 27, 30

Line supply connection, 40
Line supply faults, 143
Line undervoltage, 142

M

Manual mode, 105

Maximum current controller, 120
Maximum frequency, 15, 52, 78, 108
Message F0395, 67

Minimum frequency, 15, 52, 78, 108
MMC, 22, 47, 80

MMC memory card, 22, 47, 80
MOP, 100

Motor connection, 40

Motor control, 84

Motor data, 50, 77

Motor data identification, 69, 114, 115
Motor holding brake, 137, 138, 139
Motor rating plate, 50

Motor temperature sensor, 59, 120
Motorized potentiometer, 100
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N

No-load monitoring, 123

O

Online connection, 65
Operator panel, 22, 47
Output filter, 76

Output reactor, 27, 30
Overload, 15, 121

Overview of the functions, 83
Overvoltage, 122

P

Parameter assignment, 12, 76
Parameter channel, 176
Parameter filter, 76
Parameter set, 213
Parameter transfer, 79, 80, 81
Parameter types, 12
parameters

Important, 56
Passivation, 194
PC connection kit, 22, 60
PID controller, 146
PKE

Parameter ID, 176
PLC functionality, 18
Positioning function, 147
Power failure, 142
Power Module, 22, 25
Pre-assignment of the control terminals, 54, 55
Pressure control, 145
Process interfaces, 57
PROFIBUS, 171
PROFIBUS address, 163
PROFIBUS DP

Implementation of the extended functions, 184
PROFIdrive profile, 174
PROFINET, 171
Project Wizard, 60
Protection functions, 84
PTC temperature sensor, 59, 119
PTC/KTY 84, 59
PWE

Parameter value, 179
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Q

Quick commissioning, 12, 78

R

Ramp-down time, 15, 52, 78, 109

Rampup time, 15, 52, 78, 109
Rating plate, 77

Reactors, 27

Regenerative braking, 131, 135
Regenerative energy, 129
Relay outputs, 58

Replacing the device, 79
Restore factory settings, 49
Restoring factory settings

of the safety-related parameters, 197
Restoring the factory setting, 14
Restoring the factory settings, 49

Rounding, 109

S

Safety functions, 85, 192, 193
Controlling the, 194
Safety relay, 196
SBC, 192, 193
Safe Brake Control, 192
Scaling, 99, 100
of the analog output, 128

Selecting the setpoint source, 15

Sensor
Electromechanical, 196
Electronic, 196

Setpoint calculation, 84, 108

Setpoint source, 52, 53, 77, 84
Default setting, 56

Setting up the PROFIBUS DP, 161
Setting-up the PG/PC interface, 61, 64

Shield connection kit, 41
Signal interconnection, 16, 19
SIMATIC, 162, 165, 172
Sine-wave filter, 27
SLS, 192, 193

Function test, 209

Safely Limited Speed, 192
Speed encoder, 51, 116
SS1, 192, 193

Safe Stop 1, 192
Stall protection, 123
Star connection (Y), 39, 51
STARTER, 47, 60
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STARTER commissioning tool, 60 V/f open-loop control, 51
STARTER software, 47 Vector control, 15, 51, 114
Starting characteristics Automatic restart, 143
Optimizing the, 112 Sensorless, 113
Status messages, 84 Vector control, 114
Status word, 180 Voltage boost, 15, 112
Status word 1, 182 voltage input
Status word 2, 183 Unipolar, 58
STO, 192, 193, 199 Voltage input, 99
Function test, 207 Voltage output, 58, 127

Safe Torque Off, 192
Storing data in a power-independent manner, 72

STW W
STVC\;/(‘Tntrd word, 175 Wizard, 60
Control word 1, 180
STW2 7
Control word 2, 181
Sub-chassis components, 30 ZSW
Sub-D connection, 154, 161 Status word, 175
System components, 30 ZSWA1
Status word 1, 182
ZSW?2
T Status word 2, 183

Technology controller, 145

Telegram types, 169, 175

Temperature monitoring, 119

Terminal overview, CU240E, 54

Terminal overview, CU240S, 55

Terminating resistor, 153

ThermoClick temperature sensor, 119

Three-wire control, 86, 88

Tightening torques, 33, 34, 35, 36, 37

Torque monitoring
Frequency-dependent, 123

TTL encoder, 117

Two-wire control, 86, 87

U

Universal serial interface (USS), 152
Up ramp, 15

Upload, 79, 80

User access level, 76

User interfaces, 44

Using the factory settings, 53

USS protocol, 152

\/
V/f control, 15, 76, 111, 114
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