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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

indicates that minor personal injury can result if proper precautions are not taken.

NOTICE

indicates that property damage can result if proper precautions are not taken.

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 product/system described in this documentation may be operated only by personnel qualified for the specific

task in accordance with the relevant documentation, in particular its warning notices and safety instructions.

Qualified personnel are those who, based on their training and experience, are capable of identifying risks and
avoiding potential hazards when working with these products/systems.

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 complied with. The information in the relevant documentation must be observed.

Trademarks

All names identified by ® are registered trademarks of 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
Industry Sector
Postfach 48 48
90026 NURNBERG
GERMANY

AS5E02999804C AB

Copyright © Siemens AG 2011 - 2013.
® 04/2013 Technical data subject to change

All rights reserved
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Change history

Main changes with respect to the manual, edition 3/2012

New functions in firmware V4.6

In Chapter

Dead zone for analog inputs

Analog input (Page 84)

Firmware update of the converter

New and extended functions
(Page 357)

Upgrading the firmware (Page 314)

EtherNet/IP

Communication via EtherNet/IP
(Page 118)

See section Firmware downgrade (Page 316) for an overview of new and changed functions

in firmware V4.6.

Revised descriptions

In Chapter

Safety instructions

in the whole manual

Add-ons in CANopen

Communication via CANopen
(Page 154)

PROFlenergy functions of the converter added

PROFIenergy profile for PROFINET
(Page 115)

Function "energy saving" added

Energy-saving display (Page 236)

Acceptance test of the fail-safe function "safe torque off
(STO)

Acceptance test (Page 273)

Ramp function generator
¢ Rounding-off times added
e Ramp scaling during operation added

Ramp-function generator (Page 213)
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Safety notes

Use for the intended purpose

The frequency converter described in this manual is a device for controlling an asynchronous
low-voltage motor. The converter is designed for installation in electrical installations or
machines.

It has been approved for industrial and commercial use on industrial networks. Its use in
public line supplies requires a different configuration and/or additional measures.

The technical specifications and information about connection conditions are indicated on
the rating plate and in the operating instructions.

/\DANGER

Danger to life when live parts are touched

Touching live parts can result in death or severe injury.

Note the following:
e Only work on electrical equipment if you are qualified to do so.
e When carrying out any work, always comply with the country-specific safety rules.

Follow the six steps to ensure safety:
1. Prepare for shutdown and inform team members who will be affected by the procedure.
2. Switch off the machine so that it is in a no-voltage state:

— Switch off the machine.

— Wait until the discharge time specified on the warning labels has elapsed.

— Check that it really is in a no-voltage condition, from phase conductor to phase
conductor and phase conductor to protective conductor.

— Check that all auxiliary circuits are also in a no-voltage state.
— Ensure that the motor cannot move.

3. ldentify all other dangerous energy sources, e.g. compressed air, hydraulic systems or
water.

4. Isolate or neutralize all hazardous energy sources by closing switches, grounding or
short-circuiting or closing valves, for example.

5. Lock out all energy sources to prevent reclosing.

6. Make sure that the machine is completely locked out ... and that you have the right
machine!

After you have completed the work, restore operational readiness in the inverse sequence.
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Safety notes

AWARNING

Danger of fire spreading due to inadequate housing

Fire and smoke development can cause severe personal injury or material damage.

¢ Install devices without a protective housing in a metal control cabinet (or protect the
device by another equivalent measure) in such a way that contact with fire inside and
outside the device is prevented.

&WARNING

Danger to life when live parts are touched on damaged devices

Hazardous voltages can be present at the housing or exposed components on damaged
devices.

e Ensure compliance with the limit values specified in the technical specifications during
transport, storage and operation.

e Do not use any damaged devices.

e The components must be protected against conductive contamination (e.g. by installing
them in a cabinet with degree of protection IP54B to EN 60529).

Assuming that conductive contamination at the installation site can definitely be
excluded, a lower degree of cabinet protection may be permitted.

&WARNING

Danger to life due to unexpected movement of machines when using mobile wireless
devices or mobile phones

Using mobile radios or mobile phones with a transmit power > 1 W closer than approx. 2 m
to the frequency converter may cause the devices to malfunction, affecting the functional
safety of machines and, therefore, putting people at risk or causing material damage.

e Switch off mobile radios and mobile telephones when you are close to the converter.

NOTICE

Damage due to electric fields or electrostatic discharge

Electric fields or electrostatic discharge can result in malfunctions as a result of damaged

individual components, integrated circuits, modules or devices.

e Package, store, transport and send the electronic components, modules or devices only
in the original product packaging or in other suitable materials, e.g. conductive foam
rubber or aluminum foil.

e Only touch components, modules and devices if you are grounded by means of one of
the following measures:

— Wearing an ESD armband or
— Wearing ESD shoes or ESD grounding straps in ESD areas with conductive flooring
e Only place electronic components, modules or devices on conductive surfaces (table

with ESD surface, conductive ESD foam, ESD packaging, ESD transport container, for
example).
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Safety notes

ACAUTION

Risk of burns due to touching hot surfaces

During operation and for a short time after the frequency converter shuts down, the surface
of the device can reach a high temperature. Touching the surface of the converter can
cause burns.

e Do not touch the device during operation.
e After shutting down the converter, wait for the device to cool down before touching it.

Residual risks of power drive systems

The control and drive components of a drive system are approved for industrial and
commercial use in industrial line supplies. Their use in public line supplies requires a
different configuration and/or additional measures.

These components may only be operated in closed housings or in higher-level control
cabinets with protective covers that are closed, and when all of the protective devices are
used.

These components may only be handled by qualified and trained technical personnel who
are knowledgeable and observe all of the safety instructions on the components and in the
associated technical user documentation.

When assessing the machine's risk in accordance with the respective local regulations (e.g.,
EC Machinery Directive), the machine manufacturer must take into account the following
residual risks emanating from the control and drive components of a drive system:

1. Unintentional movements of driven machine components during commissioning,
operation, maintenance, and repairs caused by, for example:

— Hardware defects and/or software errors in the sensors, controllers, actuators, and
connection technology

— Response times of the controller and drive

— Operating and/or ambient conditions outside of the specification

— Condensation / conductive contamination

— Parameterization, programming, cabling, and installation errors

— Use of radio devices / cellular phones in the immediate vicinity of the controller

— External influences / damage
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2. Inthe event of a fault, exceptionally high temperatures, including an open fire, as well as
emissions of light, noise, particles, gases, etc. can occur inside and outside the inverter,

e.g.:
— Component malfunctions

— Software errors

— Operating and/or ambient conditions outside of the specification
— External influences / damage

Inverters of the Open Type / IP20 degree of protection must be installed in a metal control
cabinet (or protected by another equivalent measure) such that the contact with fire inside
and outside the inverter is not possible.

3. Hazardous shock voltages caused by, for example:
— Component malfunctions
— Influence of electrostatic charging
— Induction of voltages in moving motors
— Operating and/or ambient conditions outside of the specification
— Condensation / conductive contamination
— External influences / damage

4. Electrical, magnetic and electromagnetic fields generated in operation that can pose a
risk to people with a pacemaker, implants or metal replacement joints, etc. if they are too
close.

5. Release of environmental pollutants or emissions as a result of improper operation of the
system and/or failure to dispose of components safely and correctly.

Note

The components must be protected against conductive contamination (e.g. by installing them
in a control cabinet with degree of protection IP54 according to IEC 60529 or NEMA 12).

Assuming that conductive contamination at the installation site can definitely be excluded, a
lower degree of cabinet protection may be permitted.

For more information about residual risks of the components in a drive system, see the
relevant sections in the technical user documentation.
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Introduction

2.1 About this manual

Who requires the operating instructions and what for?

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, set, and commission the
converters 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 converter 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.

What is the meaning of the symbols in the manual?

An operating instruction starts here.

This concludes the operating instruction.

The following text applies to the Basic Operator Panel BOP-2.

The following text applies if you are using a PC with STARTER.

/ \ Examples for the symbols of the inverter functions.

The description of the corresponding inverter function starts with
one of these symbols.

See also: Overview of the inverter functions (Page 191).
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Introduction
2.2 Guide through this manual

2.2 Guide through this manual

In this manual, you will find background information on your inverter, as well as a full
description of the commissioning procedure:

@ Here you will find information about the

Inverter components: .
® g hardware of your inverter and the
Sizes, types, accessories Commissioning tools:
e Product overview (Page 21)
® P ® e Installing (Page 25)
Install the inverter and connect up
All information relating to the commissioning of
: your inverter is located in the following
[ Start commissioning j chapters:
| ® e Basic commissioning (Page 66)
(®  Adaptto the application:  Adapting the terminal strip (Page 79)
Basic commissioning, configuring interfaces, e Configuring the fieldbus (Page 91)
setting functions
| e Setting functions (Page 191)
® Backup data: @ e Backup data and series commissioning
On PC/PG, operator panel or memory card (Page 281)
!

[ End of commissioning )

(6) Maintenance and diagnostics:

® Information regarding the maintenance and

diagnostics of your inverter is located in the
Replacement of components, displays, foIIowing chapters:

alarms, faults
e Repair (Page 303)
e Alarms, faults and system messages
(Page 321)
® P ® The mos_t |mportarit teghmcal data for your
inverter is located in this chapter:

e Technical data (Page 339)

@ The appendix contains some background

@ Appendix . .
information and explanatory examples:
Fundamentals, application examples, .
additional sources of information e Appendix (Page 357)
SINAMICS G120C converter
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Description

3.1

Product overview

3

The SINAMICS G120C is a range of converters for controlling the speed of three phase

motors. The converter is available in three frame sizes.

You find a label with the order number:

e On the front of the converter after removing the blind cover or the operator panel.

® On one side of the converter.

Rated output | Rated output | Order number
power current
based on Low Overload Unfiltered Filtered
0.55 kW 1.7 A 6SL3210-1KE11-8U| |1 | 6SL3210-1KE11-8A| 1
0.75 kW 22A 6SL3210-1KE12-3U 1 1 | 6SL3210-1KE12-3A| 1
1.1 kW 31A 6SL3210-1KE13-2U} |1 [ 6SL3210-1KE13-2A" 1
1.5 kW 41A 6SL3210-1KE14-3U| 1 | 6SL3210-1KE14-3A| 1
2.2 kW 56 A 6SL3210-1KE15-8U] 1 | 6SL3210-1KE15-8A| 1
Frame Size A |3.0 kW 73 A 6SL3210-1KE17-5U] 1 | 6SL3210-1KE17-5A| 1
4.0 kW 8.8 A 6SL3210-1KE18-8U} 1 | 6SL3210-1KE18-8A| 1
5.5 kW 125 A 6SL3210-1KE21-3U} |1 [ 6SL3210-1KE21-3A 1
7.5 kW 16.5A 6SL3210-1KE21-7U} 1 | 6SL3210-1KE21-7TA| 1
11.0 kW 25.0 A 6SL3210-1KE22-6U| 1 | 6SL3210-1KE22-6A| 1
15.0 kW 31.0A 6SL3210-1KE23-2U} 1 | 6SL3210-1KE23-2A| 1
18.5 kW 370 A 6SL3210-1KE23-8U| |1 [ 6SL3210-1KE23-8A 1
Frame Size C
SINAMICS G120C USS/MB (USS, Modbus RTU) B B
SINAMICS G120C DP (PROFIBUS) P E
SINAMICS G120C PN (PROFINET, EtherNet/IP) F =
SINAMICS G120C CANopen C C

Figure 3-1

Identifying the converter
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Description
3.2 Components, which you require depending on your application

3.2 Components, which you require depending on your application

Line reactor

A line reactor protects the converter from the rough characteristics of an industrial grid. A line
reactor supports the overvoltage protection, smoothes harmonics and bridges commutation
notches.

Note

If the relative short-circuit voltage uk of the line transformer is smaller than 1 %, you have to
install a line reactor in order to ensure the optimal lifetime of your converter.

Braking resistor

The braking resistor enables loads with a large moment of inertia to be braked quickly.

Converter Braking resistor Line reactor

Frame Size A 0.55 kW ... 1.1 kw 6SL3201-0BE14-3AA0 6SL3203-0CE13-2AA0
1.5 kw 6SL3203-0CE21-0AA0
2.2 kW ... 4.0 kW 6SL3201-0BE21-0AA0

Frame Size B 5.5 kW ... 7.5 kW 6SL3201-0BE21-8AA0 6SL3203-0CE21-8AA0

Frame Size C 11.0 kW ... 18.5 kW 6SL3201-0BE23-8AA0 6SL3203-0CE23-8AA0

SINAMICS G120C converter
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Description

3.3 Commissioning tools

Accessories for commissioning and data backup

3.3 Commissioning tools

Operator Panels for commissioning, diagnostics and controlling inverters

Order number

BOP-2 (Basic Operator Panel) - for snapping onto the
frequency inverter

e Copying of drive parameters
e Two-line display
e Guided basic commissioning

6SL3255-0AA00-4CAL

IOP (Intelligent Operator Panel) - for snapping onto the
frequency inverter

e Copying of drive parameters
e Plain text display
e Menu-based operation and application wizards

6SL3255-0AA00-4JA0

Door mounting kit for IOP/BOP-2

e For installation of theBOP-2 or IOP in a control cabinet
door.

o Degree of protection with IOP: IP54 or UL Type 12
e Degree of protection with BOP-2: IP55

6SL3256-0AP00-0JA0

IOP - with handheld
For mobile use of the IOP

6SL3255-0AA00-4HAO

SINAMICS G120C converter
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Description

3.3 Commissioning tools

PC tools for commissioning, diagnostics and controlling of the converter

PC Connection Kit
Includes a STARTER DVD and USB port.

6SL3255-0AA00-2CA0

STARTER Commissioning tool (PC software)
connection to the converter via USB port, PROFIBUS or
PROFINET

Downloading: STARTER

(http://support.automation.siemens.com/WW/view/en/1080498
5/130000)

STARTER on the DVD:
6SL3072-0AA00-0AGO

Drive ES Basic
As an option to STEP 7 with routing function via network limits
for PROFIBUS and PROFINET

6SW1700-5JA00-5AA0

Memory cards: to save and transfer the converter settings

MMC card

6SL3254-0AM00-0AAOD

SD card

6ES7954-8LB00-0AA0

24
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Installing

&WARNING

Danger of fire through overheating due to insufficient ventilation clearances

Insufficient ventilation clearances increase the probability of failure and reduce the service
life of devices. In the worst-case scenario, devices overheating can put persons at risk
through smoke development and fire.

e Ensure compliance with the specified minimum clearance as ventilation clearance for
the respective component. Minimum clearances can be found in the dimension drawings
or in the "Product-specific safety instructions" at the start of the respective section.

4.1 Procedure for installing the converter

Prerequisites for installing the converter
Check that the following prerequisites are fulfilled before you install the converter:
® Are the components, tools and small parts required for installation available?

e Are the ambient conditions permissible? See Technical data (Page 339).

Installation sequence
1. Mount the converter.
2. If required, mount the line reactor.
3. If required, mount the braking resistor.
4. Connect the following components:
— Converter - motor
— Converter - line reactor - line
— Converter - braking resistor
5. Wire the terminal strip of the control unit.

6. When the installation has been complete and checked, power can then be applied to the
converter.

You start to commission the converter once installation has been completed.

SINAMICS G120C converter
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Installing
4.2 Mounting the converter

4.2 Mounting the converter

Mounting orientation

Mount the converter in a control cabinet.

Figure 4-1  The converter must not be installed horizontally.
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 converter are not covered and
that the flow of cooling air is not obstructed.

421 Mechanical installation

Height including shield
plate

Figure 4-2  Dimensions and minimum spacing to other devices

SINAMICS G120C converter
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Installing
4.2 Mounting the converter

Table 4- 1 Dimensions, drilling patterns, and fixing elements

Frame Size A Frame Size B Frame Size C
0.55 kW-4.0 kW |55 kW-7.5 kW 11 kW -18.5 kW
Height 196 mm 196 mm 295 mm
Height including shield plate 276 mm 276 mm 375 mm
Width 73 mm 100 mm 140 mm
Depth of the converter with PROFINET interface 225.4 mm 225.4 mm 225.4 mm
Depth of the converter with USS/MB, CANopen, or 203 mm 203 mm 203 mm
PROFIBUS interface
Additional depth when the Operator Panel is attached + 21 mm when Operator Panel IOP (Intelligent Operator Panel)
is attached
+ 6 mm when Operator Panel BOP-2 (Basic Operator Panel) is
attached
Drilling pattern ,\36'5 © 80 ©, : 118 ~
©| ©|
0| ) ™
- - w
(o]
62.3
Fixing elements 3 x M4 studs, 4 x M4 studs, 4 x M5 studs,
3 x M4 nuts, 4 x M4 nuts, 4 x M5 nuts,
3 x M4 washers 4 x M4 washers 4 x M5 washers
Locked-rotor (starting) torque 2.5 Nm 2.5Nm 2.5Nm
SINAMICS G120C converter
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Installing

4.3 Mounting the line reactor

4.3

Mounting the line reactor

Dimensions and drill patterns
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Frame Size A, 0.55 kW ... 1.1 kW

Dimensions [mm]

Drill pattern [mm]

M4 x 8 '
(=]
&
[} <) f ©
/. lI Il 1 l' Il.-l’l I/ =] — (=]
(=] (=]
g —
— A L €= ==
(¢} @
55
125 [ 71 o
! Fixings:
4 x M5 bolts
4 x M5 nuts
4 x M5 washers
Tightening torque: 6 Nm
Frame Size A, 1.5 kW ... 4.0 kW
Dimensions [mm] Drill pattern [mm]
M4 x 8 '
% E (=]
&
@ @ @ | fl 0
L e o
S g
(€= A==
Lrﬂ_l_l_ﬂ_l_ll_ﬂ_l_l_l_l_ll_ll’_]
] © © al Ii—] 55
125 [ 71 Fixings:
-— 4 x M5 bolts
4 x M5 nuts

4 x M5 washers
Tightening torque: 6 Nm
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4.3 Mounting the line reactor

Frame Size B, 5.5 kW ... 7.5 kW

M5 x 10 I
=, =
%—|||]|1|[||||||ﬁ§ F
&
1 e
¢} ¢} ® f
. (]
(]
uw —
i
(€= &
l.rl_l_l_l—ll_l_ll_l_ll—ll_Lll_lrll
@ © © E|| ||3 65
Fixings:
125 B | 4 x M5 bolts
90 4 x M5 nuts
4 x M5 washers
Tightening torque: 6 Nm
Frame Size C, 11 kW ... 18.5 kW
M5 x 10
DO }_D S
|:|||:|||:|||:|||:|||:| F
had b= d ®
&
© 6 © B
- - ©
(=] o
N -
(o]
@ ==,

99.5
Fixings:
4 x M6 bolts
190 3 4 x M6 nuts

4 x M6 washers
Tightening torque: 10 Nm
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4.4 Mounting the braking resistor

Distances to other equipment

Cabinet wall

Figure 4-3  Distances of line reactors to other equipment [mm]

4.4 Mounting the braking resistor

Mounting orientation

4 N N G h N ~N
9 S K 7N JJ 7 K B

Figure 4-4  Permissible mounting orientation of the braking resistor

/N\cAuTioN

The operation of the braking resistor without housing is not permitted.

&WARNING

Risk of fire

If an unsuitable braking resistor is used, this could result in a fire and severely damage,
people, property and equipment. Use the adequate braking resistor and install it correctly.

The temperature of a braking resistor increases significantly during operation. Avoid coming
into direct contact with braking resistors.

SINAMICS G120C converter
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4.4 Mounting the braking resistor

ACAUTION

Risk of burns due to touching hot surfaces

During operation and for a short time after the frequency converter shuts down, the surface
of the device can reach a high temperature. Touching the surface of the converter can
cause burns.

e Do not touch the device during operation.
e After shutting down the converter, wait for the device to cool down before touching it.

Dimensions and drill patterns

Frame Size A, 0.55 kW ... 1.5 kW
Dimensions [mm]

100

_I_f—l_.'_ - -1

105 295

Drill pattern [mm]
rCO = Fixing:

4 x M4 bolts
4 x M4 nuts
4 x M4 washers

72

— Tightening torque 3 Nm
b‘l}o =

¥ 266
Frame Size A, 2.2 kW ... 4.0 kW
Dimensions [mm]

(=]

E e =
i )

11 '
105 345

Drill pattern [mm]
(O = Fixing:

4 x M4 bolts
4 x M4 nuts
4 x M4 washers

Tightening torque 3 Nm

72

>
¥ 316

SINAMICS G120C converter
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Frame Size B, 5.5 kW ... 7.5 kW
Dimensions [mm]

=
‘? e =
s ) oW
- = 01 | ¢
175 345
Drill pattern [mm]
rCO = Fixing:
4 x M4 bolts
4 x M4 nuts
— 4 x M4 washers
% Q Tightening torque 3 Nm
b‘l}o -.; r
¥ 316

Frame Size C, 11 kW ... 18.5 kW
Dimensions [mm]

)
—~
140
"-‘_‘_‘-‘-‘.
05

) EEFFFRREER | W)
250 490
Drill pattern [mm]
=) [=— Fixing:
| | | | 4 x M5 bolts
4 x M5 nuts
4 x M5 washers
| | | | = ~ Tightening torque 6 Nm
o™
J [ ]
GBL"O _EE
460 |
SINAMICS G120C converter
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4.4 Mounting the braking resistor

Distances to other equipment

Cabinet wall (steel > 2mm)

Floor mounting
steel > 2 mm

Front side 100 mm
above 1000 mm ont side 100

Mount the resistor on a heat resistant surface with a high thermal conductivity. Do not install

devices that could impede the flow of cooling air in this area. Do not cover the ventilation
openings of the braking resistor.

SINAMICS G120C converter
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4.5 Connecting the converter

4.5

45.1

Connecting the converter

Power distribution systems

The converter is designed for the following power distribution systems as defined in
EN 60950.

Table 4- 2

Power distribution systems for the converter

TN-S Power System

TN-C-S Power System

TN-C Power System

TT Power System

IT Power System

L1 L 4 L1 ® L1 L 4 L1 : 4
L2 L 4 L2 4 L2 4 L2 L 4
L3 L3 N L3 L3
N T PE/, N N
PE N e PEI 1+
T T I T T T T O O O
- | O O O = | O O O = I O O O - ||_1 L2 L3
[ E—
112 13 L1 2 L3 112 13 oo —IPE
Exposed Exposed Exposed Conductive —
Conductive Parts Conductive Parts Conductive Parts Parts

L1 L 2
L2 L 2
L3
N
|54 4
- I_L1 L2 L3
Expo@ PE
Conductive =
Parts

A TN-S power system
has separate neutral
and protective ground
conductors throughout
the system.

In a TN-C-S power
system, the neutral
and protective
functions are
combined in a single
part of the system.

In a TN-C power
system, the neutral
and protective
functions are
combined in a single
conductor throughout
the system.

A TT power system
has one point directly
grounded, the
exposed conductive
parts of the installation
being connected to a
ground, which is
electrically
independent of the
ground of the power
system.

An IT power system
has no direct
connection to ground -
instead the exposed
parts of the electrical
installation are
grounded.

SINAMICS G120C converter
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4.5 Connecting the converter

4.5.2 Connecting to the line supply

/\DANGER

Danger to life when live parts are touched

Touching live parts can result in death or severe injury.

Note the following:
e Only work on electrical equipment if you are qualified to do so.
e When carrying out any work, always comply with the country-specific safety rules.

Follow the six steps to ensure safety:
1. Prepare for shutdown and inform team members who will be affected by the procedure.
2. Switch off the machine so that it is in a no-voltage state:

— Switch off the machine.

— Wait until the discharge time specified on the warning labels has elapsed.

— Check that it really is in a no-voltage condition, from phase conductor to phase
conductor and phase conductor to protective conductor.

— Check that all auxiliary circuits are also in a no-voltage state.
— Ensure that the motor cannot move.

3. ldentify all other dangerous energy sources, e.g. compressed air, hydraulic systems or
water.

4. Isolate or neutralize all hazardous energy sources by closing switches, grounding or
short-circuiting or closing valves, for example.

5. Lock out all energy sources to prevent reclosing.

6. Make sure that the machine is completely locked out ... and that you have the right
machine!

After you have completed the work, restore operational readiness in the inverse sequence.

/\DANGER

Electric shock through contact with the motor connections

As soon as the converter is connected to the line supply, the motor connections of the
converter may carry dangerous voltages. When the motor is connected to the converter,
there is danger to life through contact with the motor terminals if the terminal box is open.

¢ Close the terminal box of the motor before connecting the converter to the line supply.

SINAMICS G120C converter
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4.5 Connecting the converter

AWARNING

Danger of death caused by high leakage currents when the external protective conductor is
interrupted

The inverter conducts high leakage currents > 3.5 mA via the protective conductor. When
the protective conductor is interrupted, touching live components can result in electric
shock, which can lead to death or serious injuries.

e Connect a protective conductor, which satisfies at least one of the following conditions,
to the inverter:

— The protective conductor is routed so that it is protected against mechanical damage.
Cables routed in control cabinets or enclosed machine enclosures are considered to
be adequately protected.

— The protective conductor routed as an individual conductor has a cross-section of
210 mm? Cu.

— In a multi-core cable the protective conductor has a cross-section of = 2.5 mm2 Cu.
— Two parallel protective conductors with the same cross-section are installed.

— The protective conductor corresponds to the local regulations for equipment with
increased leakage current.

NOTICE

Damage to the converter through inappropriate supply system

Operating the converter with integrated or external line filter on an ungrounded supply
system will destroy the line filter.

e Therefore, always connect the converter with an integrated or external line filter only to
supply systems with grounded star point (TN system).

&WARNING

Fire hazard for the motor due to overload of the insulation

There is a greater load on the motor insulation due to a ground fault in an IT system. A
possible result is the failure of the insulation with a risk for personnel through smoke
development and fire.

e Use a monitoring device that signals an insulation fault.
e Correct the fault as quickly as possible so the motor insulation is not overloaded.

NOTICE

Damage to the converter through fault in IT system

A ground fault on the motor cable during operation can result in a shutdown of the
converter due to overcurrent. Under unfavorable conditions, the overcurrent may damage
the converter.

e Use an output reactor in the IT system.

SINAMICS G120C converter
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4.5 Connecting the converter

Overview of the connection plugs

The plugs for connecting the line supply,
motor, and braking resistor can be found
on the underside of the converter.
L1 L2 L3 PE
Line supply —\

R1 R2
Braking resistor —\*:

@ U2v2W2 | Motor

Connecting the converter and its components
Procedure
1 .
|:>2 To connect the converter and its components, proceed as follows:
1. Check the table below to ensure you are using the correct fuses.

2. If you are using a line reactor or braking resistor, use the table below to check whether
these components are suitable for the converter.

3. Connect the converter and its components.

4. If an EMC-compliant installation is required, you must use shielded cables. Refer also to
section: EMC-compliant installation (Page 49).

O You have now connected the converter and its components.

SINAMICS G120C converter
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4.5 Connecting the converter

L1 EnnammssnmmEm| Converter
L2 V E—. \
; =
PE
{ PE B i [
Braking resistor R1 i O
S L = DDEDD
R2 l“ @ is synonymous with
Fuses |l "PE".
= 1U1 1U2 L1 U2
= 1V1 1V2 L2 V2 :l
— 1W1 1W?2 L3 W2
peT PP PE2 PE e n [ Zko
Linereactor [ T T

Converter Fuse UL/cUL fuse Braking resistor Line reactor
FSA|0.55 kW ... 1.1 kW [3NA3801 (6 A) 6SL3201-0BE 14-3AA0 6SL3203-0CE13-2AA0

1.5 kW 3NA3803 (10 A) 10 AClass J

2.2 kW 6SL3201-0BE21-0AAQ 6SL3203-0CE21-0AAQ

3.0 kW ... 4.0 kW |3NA3805 (16 A) 15 A Class J
FSB [5.5 kW 3NA3807 (20 A) 20 A Class J

75 KW 3NA3810 (25 A) 55 A Class J 6SL3201-0BE21-8AA0 (6SL3203-0CE21-8AAD
FSC|11 kW 3NA3817 (40 A) 40 A Class J

15 kW 3NA3820 (50 A) 50 A Class J 6SL3201-0BE23-8AA0 (6SL3203-0CE23-8AA0

18.5 kW 3NA3822 (63 A) 60 A Class J
Converter Converter cable cross-section |Line reactor Braking resistor

(tightening torque) (tightening torque) (tightening torque)

FSA|0.55 kW ... [ 2.5 mm? 14 AWG 4mm? |12 AWG |PE M4

4 kW (0.5 Nm) (4.5 Ibf in) (0.8 Nm) |(7 Ibfin) [(3 Nm/26.5 Ibfin) |2.5mm? |14 AWG
FSB|5.5kW ... |6 mm? 10 AWG 10 mm? (8 AWG (0.5 Nm) [(4.5 Ibfin)

7.5 kW (0.6 Nm) (5.5 Ibf in) (1.8 Nm) |(16 Ibf in) |PE M5
FSC{11kW ... [16 mm? 5 AWG 16 mm2 |5 AWG |[(5 Nm /44 Ibfin) |6 mm? 10 AWG

18.5 kW (1.5 Nm) (13.5 Ibf in) (4 Nm) [(35 Ibf in) (0.6 Nm) [(5.5 Ibfin)

SINAMICS G120C converter
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4.5 Connecting the converter

Components for United States / Canadian installations (UL/CSA)

This equipment is capable of providing internal motor overload protection according to
UL508C. Take the following actions In order to comply with UL508C:

e Use UL/CSA-certified J-type fuses, overload circuit-breakers or intrinsically safe motor
protection devices.

® For each frame size A to C use class 1 75° C copper wire only.

e |[nstall the converter with any external recommended suppressor with the following
features:

— Surge-protective devices; device shall be a Listed Surge-protective device (Category
code VZCA and VZCAT7).

— Rated nominal voltage 480/277 Vac, 50/60 Hz, 3-phase.

— Clamping voltage Ver = 2000 V, In=3 kA min, MCOV = 508 Vac, SCCR = 40 kA.
— Suitable for Type 1 or Type 2 SPD application.

— Clamping shall be provided between phases and also between phase and ground.

® Do not change the parameter p0610 (factory setting of p0610 = 12 means: the drive
reacts on a motor overtemperature with an immediate alarm and after a certain time with
a fault).

4.5.3 Operating a converter on the residual current device

&WARNING

Live enclosure parts due to unsuitable protection equipment

The frequency converter can cause a direct current in the protective conductor. If an
unsuitable residual current device (RCD) or residual current monitoring equipment (RCM) is
used to protect against direct or indirect contact, the direct current in the protective
conductor prevents the protective device from being triggered if a fault occurs.

As a result, parts of the converter without touch protection can carry a dangerous voltage.
e Adhere to the conditions for residual current devices as listed below.

Requirements for using a residual current device

® The converter is connected to a TN system.

Conditions for operating the converter with a residual current device

You can operate the converter on a residual current device (RCD, ELCB, or RCCB) or
residual current monitoring equipment (RCM) under the following conditions:

® You are using an FSA or FSB converter.

® You are using a super-resistant (universal current-sensitive) RCD/RCM, type B, such as a
SIQUENCE circuit breaker from Siemens.

® RCD/RCM tripping current for filtered devices = 300 mA

SINAMICS G120C converter
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e RCD/RCM tripping current for unfiltered devices = 30 mA
® Each converter is connected via its own RCD/RCM.
e Shielded motor cables must be shorter than 15 m.

e Unshielded motor cables must be shorter than 30 m.

Measures for touch protection without RCD/RCM
Establish touch protection using one of the following measures:
® Double insulation

e Transformer for isolating the converter from the line supply

45.4 Connecting the motor

Connecting a motor using a star or delta connection

With SIEMENS motors, you will see a _ Deftaconnection Star connection
diagram of both connection types on the sz U2 v2 : irwz u2  v2 :
inside of the cover of the terminal box: ! i I 0.0 O i
e Star connection (Y) g i i
e Delta connection (A) [_U1 v w _| !_Ui)_ \ia_wi_l
The motor rating plate provides

information about the correct connection

(WA
data. U1
Vi A Vi
w1 W1

Examples for operating the inverter and motor on a 400 V line supply

Assumption: The motor rating plate states 230/400 V A/Y.

Case 1: A motor is normally operated between standstill and its rated speed (i.e. a speed
corresponding to the line frequency). In this case, you need to connect the motor in Y.
Operating the motor above its rated speed is only possible in field weakening, i.e. the motor
torque available is reduced above the rated speed.

Case 2: If you want to operate the motor with the "87 Hz characteristic”, you need to connect
the motor in A.

With the 87 Hz characteristic, the motor's power output increases. The 87 Hz characteristic
is mainly used with geared motors.

SINAMICS G120C converter
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4.5 Connecting the converter

455 Interfaces, connectors, switches, terminal blocks and LEDs of the converter

In the diagrams below, the complete breakdown of all user interfaces are explained.

Interface for
operator panel
(BOP-2 or IOP)

Terminal strips

\\.
_—

[y

[

%

o S o ) o e N N

. SIEMENS

Field bus interface

Figure 4-5 Interfaces and connectors

SINAMICS G120C converter

Operating Instructions, 01/2013, FW V4.6, ASE02999804C AB
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Memory card slot (MMC or SD

cards)

Analog input DIP [ m| Voltage
@ | Current

switch

Depending on field bus
G120C DP/PN: no function
G120C USS/MB/CAN: DIP switches

for bus address

Bit 6
Bit 5
Bit 4
Bit 3
Bit 2
Bit 1
Bit0
ON

OFF

Example:
Address =5

USB interface for STARTER

SAFE

LNK1 ] only for PROFI-

LNK2 _INET

G120C DP/PN: no function

G120C USS/MB/CAN:
bus termination

m|of

41
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4.5 Connecting the converter

4.5.6

Terminal strips

Wiring variations of the terminal strips

>47k0 [32IGND IN.
1

@

rg 12|A0 0+
13|GND

31]+24V IN.

+10V OUT
2 |GND
3 |AI0+
4 |Al0-

18 V ... 30 V optional power supply
Reference for terminal 31

10 V output, max. 10 mA
Reference for terminals 1, 9, and 12

Analog input (-10'V ... 10 V, 0/4-20 mA ... 20 mA)

Reference for terminal 3

21|00 1+

15[T2 MOTOR

28/GND

|Analog output (O V ... 10V, 0 mA ... 20 mA)
Reference for terminals 1, 9, and 12

53001 11| | Digital output, max. 0.5 A, 30 VDG
JE: 14]T1 MOTOR

]Temperature sensor (PTC, KTY84, bimetallic)
Reference for terminals 1, 9, and 12

69[DI COM1

s o e o s

— —5 |DIO
—"—6 |DI 1
— —7 |DI2
— —8 |DI3
— —16/D1 4
—"—17|DI 5

34Dl COM2

Reference for terminals 5, 7, and 16
Reference for terminals 6, 8, and 17

Digital inputs

19[D0 0NO
20[D0 0 COM

L(&)-18|DO 0 NC

@OO®EEOOO

42

Q-Pulse Id

9 [+24v OUT |

" 1| Digital output,
Y/ max. 0.5 A, 30 VDC

24 V output, max. 200 mA

®

The analog input is supplied from the internal 10 V voltage.
The analog input is supplied from an external 10 V source.
Wiring when using the internal power supplies. Connecting a contact that switches to P potential.
Wiring when using external power supplies. Connecting a contact that switches to P potential.
Wiring when using the internal power supplies. Connecting a contact that switches to M potential.
Wiring when using external power supplies. Connecting a contact that switches to M potential.

21 21 21

X (X 22

28] 28

69 69) 69

134 134 34
15 L~ |5 L |5

7 | 7 | I

H——8 | |+——8 | |t+——8_

Al ] E |~ ﬂ L E

19 19| 19

120 120 20

—Q-18| | “XH18| | | +XH18

ov 9 9 ) Jov O

24V (@) () [+4Vv (o)

&WARNING

Danger to life as a result of hazardous voltages when connecting an unsuitable power

supply

Death or serious injury can result when live parts are touched in the event of a fault.

For all connections and terminals of the electronic boards, only use power supplies that
provide PELV (Protective Extra Low Voltage) or SELV (Safety Extra Low Voltage)

output voltages.

SINAMICS G120C converter
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4.5.7 Finding a suitable setting for the interfaces

4.5 Connecting the converter

The inputs and outputs of the frequency inverter and the fieldbus interface have specific
functions when set to the factory settings.

When you put the frequency inverter into operation, you can change the function of each of
its inputs and outputs and the setting of the fieldbus interface.

To make the setting process easier, the inverter has various predefined assignments

(macros).

Only the inputs and outputs whose functions change by selecting a specific assignment, are
shown on the following pages.

Procedure

1 . . .
|:> 2 To select one of the inverter's pre-assigned settings, proceed as follows:

1. Think about which of the input and output functions you are using in the application.

2. Find the 1/O configuration (macro) that best suits your application.

3. Note the macro number of the corresponding default setting.

You must set this macro number when putting the frequency inverter into operation.

O You have found the appropriate inverter pre-assignment.
Macro 1: Two fixed speeds Macro 2: Two fixed speeds with safety Macro 3: Four fixed speeds
function
5/DI 0 |ON/OFF1 right [ 5/DI 0 |ON/OFF1 [ 5/DI 0 |ON/OFF1
6/DI 1 |ON/OFF1 left Fixed speed 1 Fixed speed 1
| 7|/Dl 2 |Acknowledge 6/DI 1 |Fixed speed 2 6/DI 1 |Fixed speed 2
| 8|DI'3 |--- | 7/DI 2 |Acknowledge | 7|1D1 2 |Acknowledge
16/D1 4 |Fixed speed 3 8/DI 3 |--- 8/DI'3 |---
17|D1 5 |Fixed speed 4 16/DI 4 :| Reserved for 16[DI 4 |Fixed speed 3
3TATO |--- 17IDI'5 | | safety function 17|DI 5 |Fixed speed 4
| 4] | 3|AI O |--- | 3|AIOQ |---
[18]DO 0] Fault 4 L4
19| 118/DO 0| Fault 118/ DO 0| Fault
20 19| 19
121/DO 1|Alarm 20 20
22 121/DO 1|Alarm 121/DO 1| Alarm
[12]A0 0| Speed 22 22
13 ov..10V 12/AO 0 Se/eed 112|A0 0|Speed
) 13 ovV..10V 13 ov..10V
DI 4 and DI 5 = high: The converter
adds both fixed speeds. DI 0 and DI 1 = high: The converter Multiple DIs = high: The converter adds
adds both fixed speeds. the corresponding fixed speeds.

SINAMICS G120C converter
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4.5 Connecting the converter

Macro 4: PROFIBUS or PROFINET Macro 5: PROFIBUS or PROFINET
with safety function

PROFIdrive telegram 352 PROFIdrive telegram 1
9110 1 [5[DI0 |-

6[DI 1 |--- 6/DI1 |---

7|DI1 2 |Acknowledge 7|DI 2 | Acknowledge
| 8|DI 3 |--- 8/DI 3 |---
16/D1 4 |--- 16/DI 4 ]Reserved for
17I1DI 5 |--- 17IDI 5 | | safety function
[3[ATO |--- [3]ATO |---

4 4
118/DO 0|Fault 118/DO 0| Fault
19 19
20 20
121/DO 1|Alarm 121/DO 1|Alarm
22 22
112|AO 0|Speed 112|AO 0| Speed
13 ov..10V 13 ov..10V

Macro 7: Switching between fieldbus and jog via DI 3
Factory setting for converters with PROFIBUS or PROFINET interface

Macro 8: Motorized potentiometer
(MOP) with safety function

PROFIdrive telegram 1 g BI (1) al\olflg)FF‘«l
5[DI 0 |--- 5/DI 0 |Jog 1 S
6[DI 1 |--- 6/DI 1 |Jog 2 5D \MOP lower
| 7/DI'2 | Acknowledge . 7.Dl 2 |Acknowledge 16/DI 4 Resorved for
8/DI 3 |LOW 8Dl 3 |HIGH ] '
16Dl 4 |--- 16Dl 4 |--- 17|DI'5 | | safety function
17[DI5 |--- 17[D15 |--- [3[ATO |---
[3]ATO |--- [3]AT0 |--- 4
4 4 [18]DO 0| Fault
[18]DO 0] Fault [18]DO 0] Fault %
i i 21/D0 1| Alarm
21/DO 1| Alarm 21/DO 1| Alarm 22
22 22 [12]AO 0| Speed
[A2]AO 0| Speed [T2]AO 0| Speed 3 oOV..10V
13 oV ..10V 3 oV ..10V
SINAMICS G120C converter
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Macro 9: Motorized potentiometer Macro 12: Two-wire control using Macro 13: Setpoint via analog input
(MOP) method 1 with safety function
Factory setting for converters without
PROFIBUS or PROFINET interface.

5/DI 0 |ON/OFF1 5/DI 0 |ON/OFF1 5/DI 0 |ON/OFF1

6/DI 1 |[MOP raise 6/DIl 1 |Reverse 6/DI 1 |Reverse
| 7|DI 2 |MOP lower | 7|DI 2 |Acknowledge | 7Dl 2 |Acknowledge
| 8/DI 3 |Acknowledge | 8|DI 3 |--- | 8{DI 3 |---
16/DI1 4 |--- 16/DI 4 |--- 16/DI 4 ]Reserved for
17|DI'S |--- 17|DI'S |--- 17|DI'S | Isafety function
| 3|AIO |--- | 3|AI 0 |Setpoin | 3|AI 0 |Setpoint

4 4 ICmyU 10V ...10V 4 ImU-10V..10V
118/DO 0|Fault 118/DO 0| Fault 118/DO OfFault
19 19 19
20 20 20
121/DO 1/Alarm 121/DO 1|Alarm 121/DO 1|Alarm
22 22 22
112|AO 0|Speed 112|AO 0|Speed 112|AQ 0[Speed

13 ov..10V 13 ovV..10V 13 ov..10V

Macro 14: Switching between fieldbus and motorized potentiometer (MOP) via

DI 3

PROFIdrive telegram 1

5[DIO |--- 5/DI 0 |ON/OFF1

6/DI 1 |External fault 6/DI 1 |External fault
| 7|DIl 2 |Acknowledge | 7|Dl 2 |Acknowledge
| 8/DI 3 [LOW | 8{DI 3 |HIGH
16/D1 4 |--- 16/DI 4 |MOP raise
17|D1 5 |--- 17/D1 5 |[MOP lower
L 3JAIQ |--- L 3JAIQ |---

4 4
118/DO 0|Fault 118/DO 0|Fault
19 19
20 20
121/DO 1/Alarm 121/DO 1/Alarm
22 22
112|AO 0|Speed 112|AO 0|Speed

13 ov..10V 13 ov..10V
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4.5 Connecting the converter

Macro 15: Switching between analog setpoint and motorized potentiometer

Macro 17: Two-wire control using

(MOP) via DI 3 method 2
Macro 18: Two-wire control using
method 3
5/DI 0 |ON/OFF1 5/DI 0 |ON/OFF1 5/DI 0 |ON/OFF1 right
6/DI 1 |External fault 6/DI 1 |External fault 6/DI 1 |ON/OFF1 left
| 71D1 2 |Acknowledge | 71D1 2 |Acknowledge | 7|DI 2 |Acknowledge
| 8[DI 3 |LOW | 8/D1 3 [HIGH | 8/DI 3 |---
16|DI 4 |--- 16/Dl 4 |MOP raise 16/D1 4 |---
17\D1 5 |--- 17[DI 5 |MOP lower 17/D1 5 |---
| 3|Al 0 |Setpoint | 3JAIOQ |--- | 3|AlI 0 |Setpoint
4 ImU 10V ... 10V 4 4 Imy 10V ...10V
118/D0O 0O|Fault 118/D0O 0O|Fault 118/DO 0| Fault
iE] iE] 19
20 20 20
121/DO 1| Alarm 121/DO 1| Alarm 121/DO 1|Alarm
22 22 22
112|AO 0|Speed 112|AO 0|Speed 112/|AO 0|Speed
13 ov..10V 3 ov..10V 13 oVv..10V

Macro 19: Three-wire control using

Macro 20: Three-wire control using

Macro 21: USS fieldbus

method 1 method 2 Macro 22: CANopen fieldbus
5DI 0 | Enable/OFF1 5[DI 0 | Enable/OFF1 USS setting: 38,400 baud, 2 PZD,
6/DI 1 |ON right 6/DI1 |ON PKW variable
| 7/DI'2 |ON left | 7|DI' 2 |Reverse CANopen setting: 20 kBaud
| 8/DI 3 [Acknowledge | 8/DI 3 |Acknowledge
16[DI 4 |--- 16/DI 4 |- 5[DI 0 |---
17|DI S |--- 17\D1 5 |--- 6[DI 1 |---
[3[AT0 |Setpoint [3[AT0 |Setpoint %B % Acknowledge
4 IcWU -10V.. 10V 4 iU -0v..1ov | LBDIS -
118/DO 0O|Fault 118/DO 0O|Fault 17/DI'5 |---
i i [3[ATO |-
21/DO 1| Alarm 21/DO 1| Alarm 4
22 22 118/DO 0|Fault
[12]AO 0| Speed [12]AO 0| Speed %
3 ov..10V 3 ov..10V 51DO 1| Alarm
22
112|AO 0|Speed
13 ov..10V
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45.8 Wiring the terminal strip

NOTICE
Damage to the inverter when using long signal cables

Using long cables at the inverter's digital inputs and 24 V power supply can lead to
overvoltage during switching operations. Overvoltage can damage the inverter.

e If you use cables of more than 30 m at the digital inputs and 24 V power supply, connect
an overvoltage protection element between the terminal and the associated reference
potential.

We recommend using the Weidmdiller overvoltage protection terminal with designation
MCZ OVP TAZ DIODE 24VDC.

Prerequisites
e Use suitable cables:
— Solid or flexible cables.
— Suitable cable cross-section: 0.5 mm2 (21 AWG) to 1.5 mm2 (16 AWG).

When completely connecting up the unit, we recommend cables with a cross-section
of 1 mm2 (18 AWG).

® Do not use wire end ferrules.

® You have found an appropriate pre-assignment for the terminal strips, which you can now
use to wire the inverter.

See also Section: Finding a suitable setting for the interfaces (Page 43).
® You have the appropriate tools:
— Small screwdriver to open the spring-loaded terminals

— Tool for stripping the cables

Procedure
1 . : . . .
To wire the inverter's terminal strip, proceed as follows:
1. Remove the last 10 mm (approx.) of the cable insulation.

2. Using the screwdriver, press on the orange operator control of the spring-loaded terminal
hard enough to open the terminal.

Insert the cable into the terminal as far as it will go and remove the screwdriver.
Ensure that the cable is securely connected by pulling on it lightly.

Wire all the required terminals on the strip in this way.

o o M w

Route the signal cables in such a way that you can completely close the front doors after
wiring the terminal strip.
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4.5 Connecting the converter

7. If you use shielded cables, then you must connect the shield to the mounting plate of the
control cabinet or with the shield support of the inverter through a good electrical
connection and a large surface area.
See also: EMC installation guideline

(http://support.automation.siemens.com/WW/view/en/60612658)

8. Use a cable grip.

O You have now wired the inverter's terminal strips.

45.9

The fieldbus interface is on the underside of the converter.

CANopen (O m o

1 Not used

2 CAN_L, CAN signal
(dominant, low)

3 CAN_GND, CAN reference

R

5 (CAN _SHLD), optional
cable shield

6 (GND), optional CAN
reference

7 CAN_H, CAN signal
(dominant, high)

8 ---

O

48

Q-Pulse Id

Uss/
Modbus RTU

1 0V, reference potential

2 RS485N, receive and
send (+)

3 RS485P, receive and
send (-)

4 Cable shield

5 ---

Fieldbus interface assignment

PROFIBUS |0\, /0

1 Shield, ground connection
2 Not used

3 RxD/TxD-P, receive/send
data P(B/B")

4 CNTR-P, control signal

5 DGND, data reference
potential (C/C")

6 VP, supply voltage positive

b -

8 RxD/TxD-N, receive/send
data N(A/A")

i

PROFINET

1_|n—u|‘ i
EtherNet/IP E_J\mlTﬂ

RX+, receive data +
RX-, receive data -
TX+, transmission data +

0~ o gk WM =

TX-, transmission data -
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4.6 EMC-compliant installation

4.6.1 Installing the converter in compliance with EMC rules

Rules for EMC-compliant cable routing

Preconditions

® The converter is mounted on a metal mounting plate. The mounting plate is unpainted
and has good electrical conductivity.

® Use shielded cables for the following connections:

— Motor and motor temperature sensor
— Braking resistor

— Fieldbus

— Inputs and outputs of the terminal strip

Procedure

1 . . . .
|:>2 To install the converter cables in compliance with EMC rules, proceed as follows:
1. Expose the shields of the shielded cables.

2. Place the shields on the mounting plate or
on the converter shield plate using EMC
clamps.

O The converter is wired in compliance with EMC rules.

EMC-compliant wiring shown using the
example of a frame size A converter
(® Unshielded line supply cable

® ®@ EMC clamps on the shield plate
(® Shielded cable to the braking resistor

(@ EMC clamp for the cable to the terminal
strip

() Shielded cable to the terminal strip
(® Shielded motor cable

SINAMICS G120C converter
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4.6.2 EMC-compliant cabinet design

The most cost-effective method of implementing interference suppression measures within
the control cabinet is to ensure that interference sources and potentially susceptible
equipment are installed separately from each other. This must be taken into account already
during the planning phase.

EMC-zone concept within the control cabinet

The control cabinet has to be divided into EMC zones and the devices within the control
cabinet have to be assigned to these zones. The example below illustrates this zone concept
in greater detail.

The different zones must be electromagnetically decoupled. One method is to ensure that
the zones are not positioned directly next to each other (minimum distance app. 25 cm / 9.84
in). A better, more compact method, however, is to use separate metallic housings or
separation plates with large surface areas.

Cables within each zone can be unshielded. Cables connecting different zones must be
separated and must not be routed within the same cable harness or cable channel. If
necessary, filters and/or coupling modules should be used at the interfaces of the zones.
Coupling modules with electrical isolation are an effective means of preventing interference
from spreading from one zone to another.

All communication and signal cables leaving the cabinet must be shielded. For longer,
analog signal cables isolating amplifiers should be used. Sufficient space for bonding the
cable shields must be provided, whereby the braided cable shield must be connected to the
cabinet ground with excellent electrical conductivity and with a large contact area.
Differences in the ground potential between the zones must be avoided to ensure that
impermissible, high compensating currents are kept away from the cable shields.

SINAMICS G120C converter
50 Operating Instructions, 01/2013, FW V4.6, ASE02999804C AB

Q-Pulse Id Active 17/06/2014 Page 50 of 404



Installing
4.6 EMC-compliant installation

Mains e ZoneA:

Supply connection

o B ey Limit values for conducted
————— gl interference emissions and
_____ conducted interference immunity
must not be exceeded

e Zone B:
ggvt(er Supply Power electronics
Linereactor | |2/ L — — Sources of interference
- e. g. SIMATIC
***** e Zone C:

Inverter Controller and sensors

Potentially susceptible

- Position,
- Temperature,
- Pressure,

Output reactor - equipment
Sine-wave filter
Zone D:
""\\\ . .
Grounded Motor, _braklng resistor and
separation plate according cables

Sources of interference

Braking
resistor

B

Division of the cabinet and installation into different EMC zones

Driven
machine

Control cabinet design

e All metallic components of the cabinet (side panels, back walls, roof plates, and floor
plates) must be connected to the cabinet frame with excellent electrical conductivity,
ideally with a large contact area or by means of several point-like screwed connections
(i.e. to create a Faraday cage).

® The cabinet doors must be connected to the cabinet frame with excellent electrical
conductivity by means of short, finely stranded, braided grounding strips, which are
ideally placed at the top, in the middle, and at the bottom of the doors.

® The PE busbar and EMC shield busbar must be connected to the cabinet frame with
excellent electrical conductivity with a large contact area.

® All metallic housings of devices and additional components integrated in the cabinet
(such as converter or line filter) must be connected to the cabinet frame with excellent
electrical conductivity and with a large contact area. The best option here is to mount
devices and additional components on a bare metal mounting plate (back plane) with
excellent electrical conductivity. This mounting plate must be connected to the cabinet
frame and, in particular, to the PE and EMC shield busbars with excellent electrical
conductivity and a large contact area.
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e All connections should be made so that they are permanent. Screwed connections on
painted or anodized metal components must be made either by means of special contact
washers, which penetrate the isolating surface and establish a metallically conductive
contact, or by removing the isolating surface on the contact points.

e Contactor coils, relays, solenoid valves, and motor holding brakes must have interference
suppressors to reduce high-frequency radiation when the contacts are opened (RC
elements or varistors for AC currentoperated coils, and freewheeling diodes for DC
current-operated coils). The interference suppressors must be connected directly on each
coil.

Cable routing inside the cabinet

e All power cables for the drive (line cables, DC link cables, connecting cables between the
Braking Module and the associated braking resistor as well as motor cables) must be
routed separately from signal and data cables. The minimum distance should be
approximately 25 cm. Alternatively, the decoupling can be realized in the control cabinet
using metal partitions (separating elements) connected to the mounting plate through a
good electrical connection.

e Filtered line cables with a low noise level, i.e. line cables from the line supply to the line
filter, must be separately routed away from non-filtered power cables with high noise
levels (line cables between the line filter and rectifier, DC link cables, connecting cables
between the Braking Module and the associated braking resistor as well as motor
cables).

e Signal and data cables, as well as filtered line supply cables, may only cross non-filtered
power cables at right angles to minimize coupled-in interference.

® Cables should be kept as short as possible and unnecessary cable lengths must be
avoided.

e All cables are to be laid as close as possible to grounded enclosure parts such as
mounting plates or cabinet frames. This reduces both noise radiation and interference
injection.

e Signal and data cables, as well as their associated equipotential bonding cables, must
always be routed in parallel and with the shortest distance possible between them.

e When unshielded single-conductor cables are used within a zone, the feed and return
lines must be either routed in parallel with the minimum possible distance between them,
or twisted with one another.

® Reserve cores of signal and data cables must be grounded at both ends to achieve an
additional shielding effect.

e Signal and data cables should enter the cabinet only at one point (e.g. from below).

SINAMICS G120C converter
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Cables outside the cabinet

e All power cables (line cables, DC link cables, connecting cables between the Braking
Module and the associated braking resistor as well as motor cables) must be routed
separately from signal and data cables. The minimum distance should be approximately
25cm.

® To achieve categories C2 and C3 according to EN 61800-3, a shielded line cable must be
used between the inverter and motor, and for higher power ratings a symmetrical, 3-
conductor three-phase cable should be used. Shielded cables with symmetrical three-
phase conductors (L1, L2, and L3) and an integrated, 3-conductor, and symmetrically
arranged PE conductor are ideal for this purpose.

e The shielded power cable to the motor must be routed separately from the cables to the
motor temperature sensors (PTC/KTY) and the cable to the encoder, as the latter two are
treated as signal cables.

e Signal and data cables must be shielded to minimize coupled-in interference (capacitive,
inductive, and radiated).

e Particularly sensitive signal cables, such as setpoint and actual value cables and, in
particular, tachometer, encoder and resolver cables must be routed without any
interruption with the shield optimally connected at both ends.

Cable shields

e Shielded cables must have finely stranded braided shields. Shields that are not as finely
braided, such as the concentric conductors used in Protodur NYCWY cables, do not have
such an effective shielding effect. Foil shields have a significantly poorer shielding effect
and are therefore unsuitable.

® Shields must be connected to the grounded housings at both ends with excellent
electrical conductivity and a large contact area. Only when this method is used can
coupled-in interference be minimized (capacitive, inductive, radiated).

e \Wherever possible, cable shields should be connected directly after they enter the
cabinet. The EMC shield bars should be used for power cables; the shield connection
options provided in the built-in and cabinet units should be used for signal and data
cables.

® \Wherever possible, cable shields should not be interrupted by using intermediate
terminals.

e For power cables as well as signal and data cables, the cable shields should be
connected using the appropriate EMC shield clips. The shield clips must connect the
shield through a large surface area with low associated inductance to the EMC shield bar
or the shield connection option for signal cables.

e Only metal or metallized plug housings should be used for plug-in connections for
shielded data cables (e.g. PROFIBUS cables).
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Equipotential bonding

e Equipotential bonding within a cabinet element has to be established by means of a
suitable mounting plate (back plane), to which all metallic housings of the devices and
additional components integrated in the cabinet element (e. g. converter or line filter) are
connected. The mounting plate has to be connected to the cabinet frame and to the PE or
EMC busbar of the cabinet element with excellent electrical conductivity and a large
contact area.

e Equipotential bonding between several cabinet elements has to be established by means
of a PE busbar which runs through all the cabinet elements. In addition, the frames of the
individual cabinet elements must be screwed together multiple times with sufficient
electrical conductivity by means of special contact washers. If extremely long rows of
cabinets are installed in two groups back to back, the two PE busbars of the cabinet
groups must be connected to each other wherever possible.

e Equipotential bonding within the drive system has to be established by connecting all
electrical and mechanical drive components (transformer, cabinet, motor, gearbox, and
driven machine) to the grounding system. These connections are established by means
of standard heavy-power PE cables, which do not need to have any special high-
frequency properties. In addition to these connections, the converter (as the source of the
high-frequency interference) and all other components in each drive system (motor,
gearbox, and driven machine) must be interconnected with respect to the high-frequency
point of view. For this purpose cables with good high-frequency properties must be used.

Grounding and high-frequency equipotential bonding measures

The following figure illustrates all grounding and high-frequency equipotential bonding
measures using the example of a cabinet with a SINAMICS G120.

The ground connections (D represent the conventional grounding system for the drive
components.

They are made with standard, heavy-power PE conductors without special high-frequency
properties and ensure low frequency equipotential bonding as well as protection against
injury.

The connections @ inside the cabinet provide solid bonding for high-frequency currents
between the metal housings of the integrated components and the EMC shield busbar of the
cabinet. These internal connections should be made via a large area using non-isolated
metal construction components of the cabinet. In this case, the contact surface must be bare
metal and each contact area must have a minimum cross-section of several cmz2.
Alternatively, these connections can be made with short, finely stranded, braided copper
wires with a large cross-section (= 95 mm? / 000 (3/0) (-2) AWG) between the integrated
components and the EMC shield busbar.

The shield and the protective earth conductor of the motor cable provide the high-frequency
equipotential bonding between the converter and the motor terminal box.

Therefore connect the protective earth conductor and the cable shield as well to the motor
as to the converter.
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5 Cabinet 1 Cabinet 2
E
.§ oopoooooooooo] SINAMICS MOUI‘I[iI‘Ig
e T _=_ ]| G120 with plate
2 I %%H || shield
@ %EH a B O connection kit
| il aood
] 100
[L1 |
(L2 |
E | ‘;
N 2
| | @ S @ Output reactor /
[PE | g Line filter =4 Sine-wave filter
- 3} : o
EMC shield busbar ;:,_,;‘U
3 Y
©) [PE = 5 i CPE ]
2 5 ik
L3 5 i
O 5 i §
Main equipotential bounding E i
W
o

Driven machine :[I]:

Gear box

®
A A 7 A g
/‘ |/‘ |/‘ |’ Foun}dalion g/round!/meshed networb /‘ /‘ //|

| 17 T 1

Conventional grounding system without special high-frequency properties

|

Electrically conductive connection to the mounting plate through the largest possible
surface area

High-frequency equipotential bonding

Connect shield with a large contact area and connect protective earth conductor

@O OO

Connect shield via electrically conductive PG gland and connect protective earth
conductor

Figure 4-6  Grounding and high-frequency equipotential bonding measures in the drive system and
in the plant
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Additional measures

56

Q-Pulse Id

Finely stranded, braided copper cables have to be routed in parallel with the cable shields in
the following cases:

e Old installations with already existing unscreened cables

e Cables with poor high-frequency properties

® |[nstallations with bad grounding systems

The connections in the figure below provide a solid, high-frequency bonding between the
motor housing, the motor terminal box, the gearbox, the driven machine and the EMC

busbar.

PE

Cabinet
1T
EMC shield busbar {1}
b
[PE S |
W S il
3 5 i
K| S |
Driven machine 2 a
e R
e}
©
[4]
o
=4

Supplementary procedure:

finely stranded or braided
copper cable

/1

/'/'/‘/‘/‘ﬂﬂﬂﬂﬂ/l
A/

/‘ /‘ Foundanon ground / meshed network
/

Vs ﬂ
|

Figure 4-7

1

]

Additional high-frequency bonding of the drive system
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5.1

=

Commissioning guidance

Procedure
1

2 Proceed as follows to commission

the inverter:

1. Define the requirements

The inverter has
been installed

)

of your application

v

placed on the drive.
- (Page 58) .

Preparing for
commissioning

Reset the inverter when
required to the factory
setting.

- (Page 65) .

Check whether the
factory setting of the
inverter is appropriate for
your application.

If not, start with the basic
commissioning.

- (Page 66).

Check whether you need
to adapt the functions of
the terminal strip that you
specify in the basic
commissioning.

- (Page 79).

If necessary, adapt the
communications interface
in the inverter.

- (Page 91) .

If necessary, set further
functions in the inverter.
- (Page 191) .

Save your settings.

- (Page 281) .

Set-
ting of the
inverter...

is unknown

Restoring the factory

actory setting
setting T

The

. should be adapted
factory setting...

. - Basic commissioning
is sufficient

terminal strip... ~ should be adapted

Adapt inputs and
outputs
]

Con-
nection to a
fieldbus...

is available

Configuring the

fieldbus
|

are required

Setting functions

Backing up data

°

T

h 4

(C

ommissioning ha
been completed

D)

O
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5.2 Preparing commissioning

Overview
Before starting commissioning, you must answer the following questions:
e \What data does my converter have?
- Product overview (Page 21).
e What is the data for the connected motor?
- Collecting motor data (Page 58).
e Which interfaces of the converter are active?
- Wiring examples for the factory setting (Page 60).
® \/ia which converter interfaces does the higher-level controller operate the drive?
® How is my converter set?
- Factory setting of the inverter control (Page 62).
® \What technological requirements must the drive fulfill?
- Factory setting of the inverter control (Page 62).

- Defining additional requirements for the application (Page 64).

5.2.1 Collecting motor data

Which motor is connected to the inverter?

If you are using the STARTER commissioning tool and a Siemens motor, you only need the
motor order number. Otherwise, note down the data on the motor rating plate.

In which region of the world is the motor used?

® Europe IEC: 50 Hz [kW]

® North America NEMA: 60 Hz [hp] or 60 Hz [kKW]

How is the motor connected?

Pay attention to the connection of the motor (star connection [Y] or delta connection [A] ).
Note the appropriate motor data for connecting.

What is the operating temperature of the motor?

For commissioning you need the motor environmental temperature if it varies from 20° C.
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5.2 Preparing commissioning

Order number

NEMA rated data

(50 Hz) :?v-Mnt J — (60 Hz)
1LA7130-4AA10
Voltage —.—No UD 0013500-0090-0031 TICIF 1325 IP55 IMB3 S
e [somz | [230:400v A/Y]| [e0hz | |_46—l2r|_|\f— vlage
Power —— — Power
5.5 kW [19.711.4 A | 6.5 kW | 10.9 A
Current h J L o Current
[Cos90.81| 1455 1imin| | [ Cos@o082| [ 1755 1/min |
Speed g — Speed
[ A/Y 220-240/380-420 V| |Y4d0480v| | 9575% |
[ 19.7-206/11.4-11.9A | [111-113A] | 45kg |
Figure 5-1  Motor data of the rating plate
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5.2.2 Wiring examples for the factory setting

If you wish to use the factory setting of your converter, then you must wire the terminal strip
of your converter as shown in the following examples.

Pre-assignment of the terminal strip for Pre-assignment of the terminal strip for
G120C USS and G120C CAN G120C DP and G120C PN
DI 3 = LOW: PROFIdrive telegram 1
DI 3 = HIGH: Jogging
31[+24V IN 31[+24V IN
32|GND IN 32|GND IN
1[+10V OUT 1[+10V OUT
2|GND 2|GND
3[Al 0+ Setpoint 3|Al 0+ -—-
41A1 0- 41A1 0-
12|AO 0+ Speed 12|AQ 0+ Speed
nZatBi aZathi
21|DO 1+ :I Alarm 21|DO 1+ )I Alarm
—X)H22[D0 1- —X)H22[D0 1-
14|T1 MOTOR| --- 14|T1 MOTOR]| ---
15|T2 MOTOR| --- 15|T2 MOTOR]| ---
28|GND 28|GND
69|DI COM1 69|DI COM1
34|DI COM2 34|DI COM2
~—{ 5|DI0 ON/OFF1 ~—{ 5[DI0 Jogging 1
~— " 6|DI 1 Reversing ~—6|DI 1 Jogging 2
~— 7|DI2 Acknowledgement ~— 7|DI2 Acknowledgement
8[DI 3 --- 8|DI 3 LOW HIGH
16|DI 4 - 16/DI 4 s
17|DI 5 --- 17|DI 5 -
19[DOONO H 19[DOONO
20{DO 0 COM :I 20{DO 0 COM :I
—X)-18[DOONC_H Fault —X){18[DOONC_H Fault
9[+24V OUT 9]+24V OUT
SINAMICS G120C converter
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5.2.3 Does the motor match the converter?

The converter is preset on a motor at the factory as shown in the figure below.

Line
3AC400V
50 Hz

Ratio between the motor
and inverter rated currents

Induction motor
4-pole
Non-ventilated
400V
50 Hz
1395 rpm
Ambient temperature of motor: 20 °C

Figure 5-2  Motor data factory settings

The rated current of the motor must be in the range 13% to 100% of the rated converter
current.

Example: With a converter with the rated current 10.2 A, you may operate induction motors
whose rated currents are in the range 1.3 Ato 10.2 A.
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5.2 Preparing commissioning

5.2.4 Factory setting of the inverter control

Switching the motor on and off

The inverter is set in the factory so that after it has been switched on, the motor accelerates
up to its speed setpoint in 10 seconds (referred to 1500 rpm). After it has been switched off,

the motor also brakes with a ramp-down time of 10 seconds.

ON/OFF1 T

Reversing T

Motor speed

1500 rpm vi
/
Setpoint ra hY
Clockwise rotation / .
Counter-clockwise rotation 10s 10s t

Setpoint inverted |

Figure 5-3  Switching on and switching off the motor and reversing in the factory setting

Switching the motor on and off in the jog mode

For inverters with PROFIBUS interface, operation can be switched over using digital input DI
3. The motor is either switched on and off via PROFIBUS - or operated in the jog mode via

its digital inputs.

For a control command at the respective digital input, the motor rotates with £150 rpm. The

ramp-up and ramp-down times are also 10 seconds, referred to 1500 rpm.

Jog 1 T

Jog2T

Motor speed

7

Figure 5-4  Jogging the motor in the factory setting

For induction motors, there are two different open-loop control or closed-loop control

techniques:

e \//f control (calculation of the motor voltage using a characteristic curve)

e Closed-loop speed control (also: field-oriented control or vector control)
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Criteria for selecting either V/f control or vector control

In many applications, the V/f control suffices to change the speed of induction motors.
Examples of typical applications for V/f control include:

® Pumps

® Fans

® Compressors

® Horizontal conveyors

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.

e 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.

e Full torque is possible at standstill.

Examples of typical applications in which speed control is used:
® Hoisting gear and vertical conveyors

® Winders

e Extruders

It is not permissible to use vector control in the following cases:

e |f the motor is too small in comparison to the converter (the rated motor power must not
be less than one quarter of the rated converter power)

e When you operate several motors on one converter

e [f a power contactor is used between the converter and motor, and is opened while the
motor is powered up

e \When the maximum motor speed exceeds the following values:

Converter pulse frequency 2 kHz 4 kHz and higher
Pole number of the motor 2-pole | 4-pole | 6-pole | 2-pole | 4-pole | 6-pole
Maximum motor speed [rpm] 9960 4980 3320 14400 7200 4800
SINAMICS G120C converter
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5.2.5 Defining additional requirements for the application

What speed limits should be set? (Minimum and maximum speed)

® Minimum speed - factory setting O [rpm]
The minimum speed is the lowest speed of the motor independent of the speed setpoint.
A minimum speed is, for example, useful for fans or pumps.

® Maximum speed - factory setting 1500 [rpm]
The converter limits the motor speed to this value.
What motor ramp-up time and ramp-down time are needed for the application?

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 time between motor standstill and
the maximum speed, or between the maximum speed and motor standstill.

® Ramp-up time - factory setting 10 s

e Ramp-down time - factory setting 10 s

SINAMICS G120C converter
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5.3 Restoring the factory setting

There are cases where something goes wrong when commissioning a drive system e.g.:

® The line voltage was interrupted during commissioning and you were not able to complete
commissioning.

® You got confused during the commissioning and you can no longer understand the
individual settings that you made.

® You do not know whether the inverter was already operational.

In cases such as these, reset the inverter to the factory settings.

Resetting the safety functions to the factory settings

If the safety functions are enabled in your inverter, then the safety function settings are
password-protected. You must know the password to reset the safety function settings.

Procedure
Proceed as follows to restore the safety function settings in the inverter to the factory
settings:
1
>,
-
1. Goonline 1. Set p0010 =30
2. Call the safety functions screen form Activate reset settings.
3. Inthe "Safety Integrated" screen form, press 2. p9761=... )
the button for restoring the factory setting. Enter the password for the safety functions
3. Start the reset with p970 =5
When the inverter has reset the settings,
p0970 = 0.

4. Switch off the inverter power supply.

5. Wait until all LEDs on the inverter go dark.

6. Switch on the inverter power supply again.

O

You have restored the safety function settings of your inverter to the factory settings.

Restoring the inverter to the factory setting

Procedure

1 . . .

|:> 2 Proceed as follows to restore the inverter settings to the factory settings:
e 4
1. Goonline 1. Inthe "Options" menu, select the
"DRVRESET" ent
2. Click the 3] key. / v
2. Confirm the reset using the OK key

O

You have restored the inverter factory settings.
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5.4 Basic commissioning

54.1 Basic commissioning with Operator Panel BOP-2

Installing the basic operator panel BOP-2

Procedure

|:>; For installing the BOP-2 operator panel you have to proceed as follows:

1. Remove the blind cover from the converter.
2. Place the bottom edge of the BOP-2 casing into the lower
recess of the converter housing.

3. Push the BOP-2 towards the converter until the release-
catch clicks into place on the converter housing.

[l The BOP-2 is installed. When you supply the voltage to the converter, the operator panel
BOP-2 is ready to operate.
54.1.1 Basic commissioning

Setting the basic commissioning data

Basic commissioning is the first step of the commissioning procedure. The BOP-2 operator
panel guides you through the basic commissioning process and prompts you to enter the
most important data for your inverter.

Prerequisite
SP_ [/min You have inserted the BOP-2 operator panel on the inverter and
1/min connected the inverter to a power supply.
The Operator Panel has powered up and displays setpoints and actual
values.
SINAMICS G120C converter
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5.4 Basic commissioning

Procedure
|:>; To enter the data for basic commissioning, proceed as follows:
1. @ Press the ESC key.

2. Press one of the arrow keys until the BOP-2 displays the "SETUP" menu.
[
3. SETUP @ In the "SETUP" menu, press the OK key to start basic
—_ — commissioning.
4, RESET @ If you wish to restore all of the parameters to the factory setting
— = before the basic commissioning:
4.1.  Switch over the display using an arrow key: nO - YES
4.2.  Press the OK key.
5. CTRL MOD @ Select the motor control mode. The most important control modes
P1300_ e are:
VF LIN V/f control with a linear characteristic for basic
applications, e.g. horizontal conveyors.
VF QUAD VI/f control with a square-law characteristic for basic
pump and fan applications.
SPD N EN We recommend that you use the closed-loop speed
control.
The control modes are described in the operating instructions of your
inverter.
6. Transfer the data from the motor rating plate to the inverter:
6.1.[ EUR/USA @ Motor standard SIEMENS
P100__ —  KWB50HZ IEC 0.91056 Erangen ® &
3~Mot. 1LE10011AC434AA0 | E0807/0496382_
HP 60HZ NEMA IEC/EN 60034 100L __ IMB3 __IP55
25kg [Th.Cl. 155(F)] -20°C Tamb 40°C] \
KW 60HZ  IEC 60 Hz Bearing  |UNIREX-N3
6.2.| MOTVOLT |~ Rated voltage DE |6206-22C3|15g Intervall: 4000hrs
P304__ o NE |6206-22C3| 11g
60Hz:  SF 1.15 CONT NEMA MG1-12
6.3. PI.SMC%T CURR @ Rated current vV KW |PF NOM.EFF|rpm
— 400 A1 50| 3.5 | 1.5 |0.73 85% |970
6.4. MOTPOW @ IEC power (kW) 690 Y| 50|2.05| 1.5 (0.73 &45% | 970
0] 86.5%
P307___ NEMA (HP) 460 A|60|3.15| 1.5 |0.69 1175
6.5.[ MOT RPM ® Rated speed -
P311___ s
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9.

10.

11.

12.( FINISH

MOT ID

P1900__

MAc PAr

P15 __

MIN RPM
P1080

RAMP UP
P1120

RAMP DWN

P1121__

Motor data identification
— Select the method which the inverter uses to measure the data of the

09
o]

-
@

connected motor:
OFF No measurement of motor data.

STIL ROT Recommended setting: Measure the motor data at

standstill and with the motor rotating.
STILL Measure the motor data at standstill.

Select this setting if one of the following cases is

applicable:
¢ You have selected the control mode "SPD

N EN".

However, the motor cannot rotate freely — for
example, if the traversing range is mechanically

limited.

e You have selected V/f control as a control
"VF LIN" or "VF QUAD".

ROT Measuring the motor data while it is rotating.

mode, e.g.

Select the configuration for the interfaces of the inverter that is
suitable for your application. You can find possible configurations in

Section: Finding a suitable setting for the interfaces (Page 43)
coN 2 SP Macro 1 Std ASPS Macro 13
coN SAFE Macro 2 Proc FB Macro 14
coN 4 SP Macro 3 Proc Macro 15
coN Fb Macro 4 2-wire 1 Macro 17
coNFb S Macro 5 2-wire 2 Macro 18
Fb SAFE Macro 6 3-wire 1 Macro 19
Fb cdS Macro 7 3-wire 2 Macro 20
MoP SAFE Macro 8 uss Macro 21
Std MoP Macro 9 CAN Macro 22
Std ASP Macro 12
Set the minimum speed of the motor. n4
p1080—, }

Setpoint
Set the ramp-up time of the N ™4
motor. (RA082) =i —ri—imiqu—ioos = = =

Setpoint— — — = = e
Set the ramp-down time of the
motor.
P1120 P1121 | 1

Complete the basic commissioning:

12.1. Switch over the display using an arrow key: nO - YES

12.2. Press the OK key.

You have entered all of the data that is necessary for the basic commissioning of your
converter.
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Identifying the motor data and optimizing the closed-loop control

Following basic commissioning, the inverter generally has to measure other motor data and
optimize its current and speed controllers.

To start motor data identification, you must switch on the motor. It does not matter whether
you use the terminal strip, fieldbus, or operator panel to enter the ON command.

AWARNING

Risk of injury or material damage as a result of machine motion when switching on the
motor

Switching on the motor for motor identification purposes may result in hazardous machine
motion.

Secure dangerous machine parts before starting motor data identification:

e Before switching on check that no parts are loose on the machine or can be spun out.

e Before switching on ensure that nobody is working on the machine or located within its
working area.

e Secure the machine's work area against unintended access.
e Lower hanging loads to the floor.

Preconditions

® |n the basic commissioning, you have selected the motor identification (MOT ID). In this
case, after the basic commissioning has been completed, the inverter issues the alarm
A07991.

You can recognize an active alarm from the corresponding symbol on the
) BOP-2.

® The motor is cooled down to the ambient temperature.

If the motor is too hot, the motor data identification will provide incorrect values and the
closed-loop speed control can become unstable.
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Procedure
|:>2 To initiate motor data identification and optimization of the motor control, proceed as follows:
1. Press the HAND/AUTO key. The BOP-2 displays the HAND
> & symbol.
2. Switch on the motor.
3. Wait until the inverter switches off the motor after completion of the
motor data identification. The measurement takes several seconds.
4 Save the measurements so that they are protected against power
EXTRAS @ . y p g p
Ny failure.
7
RAM-ROM |[OK)
5Y If you have also selected a rotating measurement in addition to the
) motor data identification, then the inverter again issues the alarm
A07991.
5. Switch the motor on again in order to optimize the speed control.
6 < Y Wait until the inverter switches off the motor after completion of the
(] optimization. The optimization can take up to one minute.
7. @ Switch the inverter control from HAND to AUTO.
8. Save the measurements so that they are protected against power
EXTRAS @ . Yy p g p
Ny failure.
7
RAM-ROM |[OK)
[l You have now completed motor data identification and the closed-loop speed control has
been optimized.
SINAMICS G120C converter
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54.2 Basic commissioning with STARTER

STARTER and STARTER screen forms

STARTER is a PC-based tool to commission Siemens inverters. The graphic user interface
of STARTER supports you when commissioning your inverter. Most inverter functions are
combined in screen forms in STARTER.

The STARTER screen forms that are shown in this manual show general examples. You
may therefore find that a screen contains more or fewer setting options than are shown in
these instructions. A commissioning step may also be shown using an inverter other than the
one you are using.

Overview: Commission the inverter in the online mode

We recommend that you commission the inverter using STARTER in the online mode.
STARTER offers two options of going online with an inverter:

® Via the USB interface
® Via PROFIBUS or PROFINET

Precondition
You require the following to commission the inverter using STARTER:
® A pre-installed drive (motor and inverter)

e A computer with Windows XP or Windows 7, on which STARTER V4.3 or higher is
installed.

You can find updates for STARTER in the Internet under: Download STARTER
(http://support.automation.siemens.com/WW/view/en/10804985/133100)

Procedure

2 Proceed as follows to carry out the basic commissioning of the inverter online using
STARTER:

1. Adapt the inverter and PC interfaces:
— Go online via USB:Adapting the USB interface (Page 72)
— Go online via PROFINET:
Adapting the PROFINET interface (Page 73)

Configure the communication between inverter and PC: Configuring the PROFINET
communication with STEP 7 (Page 376).

2. Create a STARTER project (Page 74).
3. Go online and commission the inverter using the wizards (Page 74).

O This means that you have completed the basic commissioning.
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5421 Adapt the interfaces

Adapting the USB interface

Procedure
1 .
|:>2 Proceed as follows to set the USB interface:

1. Switch on the converter power supply and connect the converter to the PC via USB.

2. The USB drivers are installed if you are connecting the converter and PC together for the
first time. Windows 7 automatically installs the drivers without you having to take any
action. For older Windows versions, acknowledge the corresponding screen forms with
OK.

3. Start the STARTER commissioning software.

4. If you are using STARTER for the first time, you must check the USB interface setting. To
do this, click in STARTER on 3| ("Accessible nodes").

If the interface is appropriately set, then the "Accessible nodes" screen form lists the
converters, which are connected via the USB interface. In this case, go to Point 7.
If incorrectly set, then the "No additional nodes found" message is displayed.

5. Acknowledge this message, and set the "Access point" to "DEVICE (STARTER, Scout)"
and the "PG/PC interface" to "S7USB".
¥ stakTen ccessenodes - com-port s -loix]

M Project Targetsystem View Options Window Help == x| e s
3 Accessible nodes " S7ONLINE [STEP7)
|'Pccuwor: {US5)
v+ DEVICE [STARTER, SCOUT) )
|5?usa
r~Extended settings
Access point: S7ONLINE (STEP 7)
Intetface parameterization used: PC COM-Port (USS)
et e I 150 Ind. £t om Net,
Do you want to accept the selected diive urits into the project? @ %:gucsuami)
pecept | Selctdiveunts | Update Cose | Hep | BATCP/P > 3Com EtherLink XL 10/1 5
Accessible nodes I ”T
6. Then click on "Update". The connected converters are now displayed in "Accessible
nodes".
[P STARTER - [Accessible nodes - 57USB] —lolx|
a Project  Target system View Options  Window Help ;Iilil
a Acceszible nodes
----- mﬁ G120_CU240E_2_DP_F [Senial number = 347 30-002391, type = SINAMICS CUZ40E-2 DP FvV4.4)
7. Close this screen form without selecting the converter(s) that has/have been found.
8. Create your STARTER project (Page 74).
O You have set the USB interface.
SINAMICS G120C converter
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Adapting the PROFINET interface

If you commission the inverter with STARTER via PROFINET, then you must correctly
address your PC and allocate STARTER the interface via which it goes online with the

=

inverter.

Procedure

To address the inverter, proceed as follows:

1. Establish the bus
connection.

See Section Communication
via PROFINET (Page 92))

2. From the control panel,
assign the IP address and
the subnet mask address to
your computer:

3. Go to "Start/Settings/Control
Panel".

4. Select "Network
Connections".

5. Right-click to open the
properties window of the
LAN connection.

6. In this window, select
"Internet Protocol (TCP/IP)".

7. Select "Properties"”.

8. Set 192.168.0.100 as the IP
address of the supervisor
and 255.255.255.0 as
subnet mask.

In the company network it is
possible that the IP address
and the subnet mask have
different values. You can
obtain these values from
your network administrator.

9. Open the SIMATIC
Manager.

10.Assign the TCP/IP interface
to "Intel(R) PRO/100 VE
Network Connection” via
"Tools/PG/PC interface".

-i- Local Area Connection Properties

General | Authentication | Advanced |

Connect using:

5.4 Basic commissioning

|H IntelR) 825780 M Gigabit Metwork Ce Configure... I

This connection uses the follawing items:

[ %= SIMATIC Industrial Ethernet (150)
= PROFINET I0 RT-Protacal (LLDP)
[ Inteimet P | [TCP/P)

=

| »

: By
Install... Uninstan

Froperties |

~ Description

across diverse interconnected networks.

Transmizsion Contral Protocol/Internet Pratocol. The d1
wide area network, protocol that provides communicatiol

b

[T Show icon in notification area when connected

¥ Natify me when this connection has limited or no connectivity

0K

| Cancel |

Set PG,/PC Interface ]

Access Path | LLDP / DCPI

Access Point of the Application:

IS?DNLINE [STEP 7] -» TCP/IP -» IntellR) 825780 M Gigab... j

[Standard for STEF 7)

Interface Parameter Assignment Used:

ITCP.-"IP - Intel(R) 825780 M Gigab... <Act Properties... |
EATCRAR -» ASIX AXB8178 USB2.0 Id Diagnostics... |

=f e
Usy Delete |
h i vﬂ_l

EATCPAP - Intel(R) 855780 M Gigab
BATCRAP > Ndis\:\u"an;};
B TCPAPAUt) -» ASI

[Azsigning Parameters to Your NDIS CPs
with TCP/IP Pratocal (RFC-1006))

Interfaces
’7 Add/Remove: Select... |
Cancel | Help |

You have allocated your computer the IP address and the address of the subnet mask, and
defined the PC interface via which STARTER goes online with the inverter.
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54.2.2 Generating a STARTER project

Creating a STARTER project using project wizards

Procedure
1 . . . .
|:> 2 To create a project with the STARTER project Wizards, proceed as follows:
1. Using "Project / New with x|
leard create a new prOJeCt' Introduction Er;éh_e F'G.-"F'%-Set Inser?_.drive Sunjlﬁary
2. To start the wizard, click on PO unis
"Search online for drive
3. Follow the instructions of the Fid ditve urite |
Wizard, and set everything that online. . \
you require for your particular Open sising ;@
prOjeCt. project [offline]... \-—/
™ Display Wizard during start
Cancel |
O You have created your STARTER project.
5.4.23 Go online and start wizard for basic commissioning
Procedure
1 . L . .
|:>2 Proceed as follows to start the basic commissioning online with the converter:
1. Select your project and go online: [=;. =8 my_project )
2. Select the device or the devices with which you wish 95 2 I”SE“ sing 13 drive unk
. FIve_
to go online. & -ﬂa-ﬁ Contral_Urit
3. Download the hardware configuration found online in . @-{ Documentation \)
your project (PG or PC). STARTER shows you 9- - Joffly Orive 2 E @ 4
. . . : . 7] SINAMICS LIBRARIE:
which converter it is accessing online and which -] MONITOR
offline:
@ The converter is online
(® The converter is offline
4. When you are online, double-click on "Control Unit".
5. Start the wizard for basic commissioning.
=8P Project_t
%] Insert single drive unit 2| x
&l Drive, safety L Device configuration ed |
| B Control_Unit
L = Configuration
L - > Expert list
; '*D"W mdx Devbeoopﬁg.laﬁou
R Input%
£ r| b ﬁol‘nn'
O You are online and have started basic commissioning.
SINAMICS G120C converter
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5424 Carry-out basic commissioning
Procedure

|:>; Proceed as follows to carry out basic commissioning:
1. WAContol stucture Select the control mode.

See also Section: U/f control or speed control? (Page 62)

2. bADefauls ofthe zetpoin - Select the default setting of the converter interfaces.
See also Section: Finding a suitable setting for the interfaces
(Page 43).

3. [ADrive satting Select the application for the converter:
Low overload for applications that only require a low dynamic
performance, e.g. pumps or fans.
High overload for applications requiring a high dynamic performance,
e.g. conveyor systems.

4, ot Select your motor.

5. [totor dats Enter the motor data according to the rating plate of your motor.
If you have selected a motor based on its order number, the data has
already been entered.
6. [Diive functions If you have set the "Speed control" control mode, then we recommend
setting "[1] Identify motor data at standstill and with motor rotating".
0] Inhibited

1] Identify motor data at standstill and with motor rotating
[2] |dentify motor data at standstil
[2] [dentify motor data with motor rotating

With this setting, the converter optimizes its speed controller.

If one of the following cases is applicable, select the setting

"[2] Identify motor data at standstill":

e You have selected "Speed control" as control mode, however the
motor cannot freely rotate, e.g. for mechanically limited traversing
sections.

e You have set "V/f control" as control mode.

7. Mlmpotant parameters Set the most important parameters to suit your application.

8. MiCalulstion of the mate - \\e recommend the setting “"Calculate motor data only".
Exit motor commissioning:

{” Restore factory setting and calculate motor data

%' Calculate motor data oy

9. Setthe check mark for "RAM to ROM (save data in the drive)" in order to save your data
in the inverter so that it is not lost when the power fails.
[V Copy RAM to ROM [save data in the drive)

O |

Exit basic commissioning.

O

You have entered all of the data that is necessary for the basic commissioning of your
inverter.
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54.25

76

Q-Pulse Id

Identifying motor data

Preconditions

In the basic commissioning, you have selected the motor identification (MOT ID). In this
case, after the basic commissioning has been completed, the converter issues the alarm
A07991.

The motor has cooled down to the ambient temperature.

If the motor is too hot, the motor data identification will provide incorrect values and the
closed-loop speed control will become unstable.

/\DANGER

Risk of injury or material damage as a result of machine movements when switching on the
motor

Switching on the motor for identification purposes may result in hazardous machine
movements.

Secure dangerous machine parts before starting motor data identification:

Before switching on, check that no parts are loose on the machine or can be spun out.

Before switching on, ensure that nobody is working on the machine or located within its
working area.

Secure the machine's work area against unintended access.
Lower hanging/suspended loads to the floor.

Procedure

To initiate motor data /dentification and optimization of the motor control, proceed as follows:

1.

You have now completed motor data identification.

. Click the 83| Save (RAM to ROM) button. |

Open by double-clicking on the control panel in N é)g'fnr:;fftsmgb drive unit
STARTER. E-4ffla Drive_1

E-=f Control_Unit

» Configuration

> Expert list

»ﬁ- Drive navigakor

&= Inputsfoutputs

% Setpaint channel

% Open-loop/cosed-loop contral
% Functions

% Messages and monitoring
% Technology contraller

¥ Commissioning

Assume master control for the converter.

Set the "Enable signals"

Switch on the motor.

The converter starts the motor data identification.

This measurement can take several minutes.
After the measurement, the converter switches off

0-3-E-EH-3-F

» Conkrol panel,
the motor. ; [ itn:ce l,:
Relinquish the master control after the motor data % Con  Fation 1
identification. h 4

— 10_? @'Jﬂ‘_"i
/ I” | Enables ]_0 \

Give up control priority! | | |.ﬂ
[T €Ds: |D 'I )
[, Enables oos: [ 0 4

4\
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Self-optimization of the closed-loop control

If you have also selected a rotating measurement with self-optimization of the speed control
in addition to the motor data identification, then you must switch on the motor again as
described above and wait for the optimization run to be completed.
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Commissioning
5.4 Basic commissioning
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Adapting the terminal strip

This chapter describes how you adapt the function of individual inputs and outputs of the
inverter.

If you adapt the function of an input or output, you overwrite the settings made during the
basic commissioning.

See also the following chapter:
® Basic commissioning (Page 66)
® Finding a suitable setting for the interfaces (Page 43)

® |nterconnecting signals in the converter (Page 369)

AENENEENNNENER
Cl: pyyyy
r0755 > -
p0771 |
{CO: mxyy -
I I 0731
21|D0O 1+ - {
2200 1-
I_I_I_ |BI: DPXXXX
5 D10 —r0722.0 ) T
6 |DI1 Hr0722.1 )
7 |DI2 Hr0722.2 )
8 |DI3 Hr0722.3 )
16|D1 4 Hr0722.4 )
17|DI 5 Hr0722.5 )
p0730 I
19DO0ONO H (BO: ryyxx.n}-
2000 0 COM
18/D0 0 NC

Figure 6-1 Internal connection of the inputs and outputs
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Adapting the terminal strip

6.1 Digital inputs

6.1 Digital inputs
[BI: poox | 10 change the function of a digital input, you must
5 (DIO Hr0722.0 ) —interconnect the status parameter of the digital input with a
6 DI r0722.1 ) binector input of your choice.
7 |DI2 +r0722.2 ) . . . ) .
8 1DI3 {r0722.3 ) Binector inputs are marked with "BI" in the parameter list of
16/D1 4 —r0722.4 ) the List Manual.
17|DI1 5 -r0722.5 )
Table 6- 1 Binector inputs (BI) of the inverter (selection)
Bl Significance BI Significance
p0810 | Command data set selection CDS bit 0 | p1036 | Motorized potentiometer, setpoint, lower
p0840 | ON/OFF1 pl055 | Jog hit 0
p0844 | OFF2 p1056 | Jog bit 1
p0848 | OFF3 pl113 | Setpoint inversion
p0852 | Enable operation pl1201 | Flying restart enable signal source
p0855 | Unconditionally release holding brake p2103 | 1. Acknowledge faults
p0856 | Enable speed controller p2106 | External fault 1
p0858 | Unconditionally close holding brake p2112 | External alarm 1
p1020 | Fixed speed setpoint selection bit 0 p2200 | Technology controller enable
pl021 | Fixed speed setpoint selection bit 1 p3330 | Two/three-wire control, control command 1
pl022 | Fixed speed setpoint selection bit 2 p3331 | Two/three-wire control, control command 2
p1023 | Fixed speed setpoint selection bit 3 p3332 | Two/three-wire control, control command 3
p1035 | Motorized potentiometer, setpoint, raise

A complete list of the binector outputs is provided in the List Manual.

Changing the function of a digital input

=

80
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Example
You want to acknowledge inverter fault messages using digital input DI 1.

Procedure
Proceed as follows to acknowledge faults using digital input DI 1;

-

o

[ p2103] ‘/ 1. Gointo the menu 1. Goonline.
[ 6[D11 Hro722.1 ) 722 1—V/A\ "PARAMS". 2. Select "Inputs/outputs".
2. As parameter filter, select |3 Change the input function
"EXPERT". via the corresponding
3. Setp2103=722.1 screen form.

You have interconnected digital input DI 1 with the command to acknowledge faults.
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Adapting the terminal strip
6.1 Digital inputs

Advanced settings
You can debounce the digital input signal using parameter p0724.

For more information, please see the parameter list and the function block diagrams 2220 f
of the List Manual.

Analog input as digital input

When required, you can use the analog input as additional digital input.

1 [+10V out
| 2 |GND DI 11 [BI: pxxxx]
«ES Al 0+ ——r0722.11) —
4 |Al 0-

Figure 6-2  Additional digital input
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Adapting the terminal strip
6.2 Fail-safe input

6.2 Fail-safe input

This manual describes the STO safety function with control via a fail-safe input. All other
safety functions, further fail-safe digital inputs of the inverter and the control of the safety
functions via PROFIsafe are described in the Safety Integrated Function Manual.

Specifying the fail-safe input

If you use the STO safety function, then you must configure the terminal strip during the
basic commissioning for a fail-safe input, e.g. with p0015 = 2 (see Section Finding a suitable
setting for the interfaces (Page 43)).

The inverter combines digital inputs DI 4 and DI 5 to form a fail-safe input.

16D 4 D10 You must enable STO to select the STO safety function via FDI 0.

17IDI 5 See also Section: Fail-safe function Safe Torque Off (STO)
(Page 261).

What devices can be connected?

The fail-safe input is designed for the following devices:
e Connection of safety sensors, e.g. emergency stop command devices or light curtains.
® Connection of pre-processing safety relays, e.g. fail-safe controllers.

Signal states at the fail-safe input

The inverter expects signals with the same state at its fail-safe input:
e High signal: The safety function is deselected.
® Low signal: The safety function is selected.

Special measures for wiring of a fail-safe input
The inverter evaluates deviations in the two signals of the fail-safe input. The inverter thus
detects, for example the following faults:
® (Cable break
e Defective sensor

The inverter cannot detect the following faults:

e Cross-circuit of the two cables

® Short-circuit between signal cable and 24 V power supply

You have the following options to reduce the risk of damaged cables during operation of your
machine or plant:

e Use shielded cables with grounded shield.

® Lay signal cables in steel pipes.

These special types of cable routing are normally required only if the cables are laid over
larger distances, e.g. between remote control cabinets.

Examples of connecting a fail-safe input can be found in Section: Connecting fail-safe digital
inputs (Page 391).
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Adapting the terminal strip

6.3 Digital outputs
6.3 Digital outputs
IO Erm po731 (] To change the function of a digital output, you must
2200 1- interconnect the parameter of the digital output with a
binector output of your choice.
p0730 | . P y ) .

19DO0ONO M (BO: ryyxx.nj- Binector outputs are marked with "BO" in the

20D0 0 COM parameter list of the List Manual.

18/D0 0 NC
Table 6- 2 Binector outputs (BO) of the inverter (selection)

0 Deactivating digital output r0052.9 Process data control

r0052.0 Drive ready r0052.10 f_actual >= p1082 (f_max)

r0052.1 Drive ready for operation r0052.11 Alarm: Motor current/torque limit
r0052.2 Drive running r0052.12 Brake active

r0052.3 Drive fault active r0052.13 Motor overload

r0052.4 OFF2 active r0052.14 Motor CW rotation

r0052.5 OFF3 active r0052.15 Inverter overload

r0052.6 Closing lockout active r0053.0 DC braking active

r0052.7 Drive alarm active r0053.2 f_actual > p1080 (f_min)

r0052.8 Setpoint/actual value discrepancy r0053.6 f_actual = setpoint (f_setpoint)

The complete list of binector outputs is provided in the List Manual.

Changing the function of a digital output

Example
You want to output inverter fault messages using digital output DO 1.

Procedure
|:>; Proceed as follows to interconnect digital output DO 1 with the fault message:
e
50731 1. Gointo the menu 1. Go online.
21]DO 1H52.3(r0052.3H/1\ "PARAMS". 2. Select "Inputs/outputs”.
22 2. As parameter filter, select 3. Change the output function
"EXPERT". via the corresponding
3. Setp0731=52.3 screen form.

O

You have interconnected digital output DO 1 with the fault message.

Advanced settings
You can invert the signal of the digital output using parameter p0748.

For more information, please see the parameter list and the function block diagrams 2230 f
of the List Manual.
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Adapting the terminal strip

6.4 Analog input

6.4 Analog input

p0756[0]

1wy

Yy

Define the analog input type

=

84
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Cl:

3 A0 | rores 5 22
4 JAT0- I[>7£'

Proceed as follows to change the function of
- an analog input:

1. Define the analog input type.
2. Adapt the characteristic of the analog

input.
3. Adapt the internal interconnection of the
analog input.
Procedure
Proceed as follows to define the analog input type:
1. Set p0756 to the appropriate value.
Al O | Unipolar voltage input OV..+10V p0756[0] = |0
Unipolar voltage input monitored +2V..+10V 1
Unipolar current input 0O mA ... +20 mA 2
Unipolar current input monitored +4 mA ... +20 mA 3
Bipolar voltage input 10V ... +10V 4
No sensor connected 8

2. Set the switch associated with the analog input. The switch is on the converter behind the

upper front door.

e Current input: Switch position |

e Voltage input: Switch position U (factory setting)

[ U
s =

T »

You have now defined the analog input type.
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Adapting the terminal strip

6.4 Analog input

Characteristics of the analog input

If you change the analog input type using p0756, then the inverter automatically selects the
appropriate scaling of the analog input. The linear scaling characteristic is defined using two
points (p0757, p0758) and (p0759, p0760). Parameters p0757 ... p0760 are assigned to an
analog input via their index, e.g. parameters p0757[0] ... p0760[0] belong to analog input 0.

p0756 = 4 p0756 =3
Voltage input, - 10V ... 10V Current input, 4 mA ... 20 mA
A% A%
y2 =100 y2 =100
p0760 ! p0760 |
| |
|
x1 = -10 x1=4 :
p0757 . p0757 | =
: x2=10 v [ x2=20 mA
: p0759 : p0759
[ |
| |
1 y1=-100 y1=-100| |
_______ p0758 p0758
Figure 6-3  Examples for scaling characteristics
Parameter Description
p0757 x-coordinate of 1st characteristic point [V or mA]
p0758 y coordinate of the 1st characteristic point [% of p200x]
p200x are the parameters of the reference variables, e.g. p2000 is the reference
speed
p0759 x-coordinate of 2nd characteristic point [V or mA]
p0760 y-coordinate of 2nd characteristic point [% of p200x]
p0761 Wire breakage monitoring response threshold

Adapting the characteristic of the analog input

You must define your own characteristic if none of the default types match your particular
application.

Example
The inverter should convert a 6 mA ... 12 mA signal into the value range -100 % ... 100 %
via analog input 0. The wire break monitoring of the inverter should respond when 6 mA is
fallen below.
Procedure
Proceed as follows to adapt the characteristic to match the example:
1. Set p0756[0] =3
You have defined analog input 0 as current input with wire break monitoring.

After the change p0756 = 3, the inverter sets the scaling characteristic to the following
values (see the example above for the scaling characteristic):

p0757[0] = 4,0; p0758[0] = 0,0; p0759[0] = 20; p0760[0] = 100

SINAMICS G120C converter
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Adapting the terminal strip

6.4 Analog input

2. Set DIP switch for Al 0 to current input ("1"):

3. Adapt the characteristic:

| U
= =

p0757[0] = 6.0

p0758[0] = -100.0

Analog inputs, characteristic (x1, y1)
6 mA corresponds to -100 %

p0759[0] = 12.0

p0760[0] = 100.0

Analog inputs, characteristic (X2, y2)
12 mA corresponds to 100 %

Current input, 6 mA ... 12 mA
A%

y2 =100
p0760

y1=-100
p0758

x1=6
p0757

X2=12 ‘mA
p0759

0

You have adapted the characteristic of the analog input to match the example.

Internal interconnection of the analog input

You define the analog input function by interconnecting a connector input of your choice with
parameter p0755 . Parameter p0755 is assigned to the particular analog input via its index,
e.g. parameter p0755[0] is assigned to analog input O.

Table 6- 3

Connector inputs (Cl) of the inverter (selection)

Cl

Significance

Cl Significance

p1070

Main setpoint

pl1522 | Torque limit, upper

p1075

Supplementary setpoint p2253 | Technology controller setpoint 1

p1503

Torque setpoint

p2264 | Technology controller actual value

p1511

Supplementary torque 1

A complete list of the connector inputs is provided in the List Manual.
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Adapting the terminal strip

6.4 Analog input
Adapting the internal interconnection of the analog input
Example
The inverter should receive the additional setpoint via analog input Al 0.
Procedure
1 . . . - .
|:>2 Proceed as follows to interconnect the analog input with the additional setpoint:
e
51075 1. Go into the menu 1. Go online.
r07555755[0}H "PARAMS". 2. Select "Inputs/outputs".
2. As parameter filter, select |3 change the input function
"EXPERT". via the corresponding
3. Set pl075 = 755[0] screen form.

You have interconnected the analog input with the additional setpoint.

Skip frequency band

Interferences in the cable can corrupt small signals of a few millivolts. To be able to enter a
setpoint of exactly 0 V via an analog input, you must specify a skip frequency band.

A% A%
> >
- = vmA = - vimA
kip frequency band Skip frequency
band

Figure 6-4  Skip frequency band of the analog input

| p0764[0] ‘ Skip frequency band of the analog input Al O (factory setting: 0)
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Adapting the terminal strip

6.5 Analog output

6.5 Analog output

p0776[0]
3 p0771

12/A0 0+ B 74 H analog output:

13GND 1. Define the analog output type.

2. Set the characteristic of the analog output.

Proceed as follows to change the function of an

3. Adapt the internal interconnection of the analog

output.

Define the analog output type

=

0

Procedure
Proceed as follows to define the analog output type:
Set parameter p0776 to the appropriate value:

Current output (factory setting) 0O mA ... +20 mA p0776[0] =
Voltage output OV..+10V
Current output +4 mA ... +20 mA

You have now defined the analog output type.

Characteristics of the analog output

88
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[En

If you change the analog output type, then the inverter automatically selects the appropriate
scaling of the analog output. The linear scaling characteristic is defined using two points

(p0777, p0778) and (p0779, p0780).

p0776 =1 p0776 = 2
Voltage output, 0V ... 10 V Current output, 4 mA ... 20 mA
v 2=20
2=101 Y=o
Y2780 p0780 |
|
|
y1=0 yl=4 I
p0778 - p0778 s
x1=0 x2=100 % x1=0 x2=100 %
p0777 p0779 p0777 p0779

Figure 6-5  Examples for scaling characteristics

Parameters p0777 ... p0780 are assigned to an analog output via their index, e.g.
parameters p0777[0] ... p0770[0] belong to analog output 0.

Table 6- 4 Parameters for the scaling characteristic

Parameter Description

p0777 X coordinate of the 1st characteristic point [% of p200x]
p200x are the parameters of the reference variables, e.g. p2000 is the reference
speed.

p0778 Y coordinate of the 1st characteristic point [V or mA]

p0779 X coordinate of the 2nd characteristic point [% of p200x]

p0780 Y coordinate of the 2nd characteristic point [V or mA]
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Adapting the terminal strip
6.5 Analog output

Setting the characteristic of the analog output
You must define your own characteristic if none of the default types match your particular
application.
Example:
The inverter should convert a signal in the value range -100% ... 100% into a
6 mA ... 12 mA output signal via analog output 0.
Procedure
|:>‘I Proceed as follows to adapt the characteristic to match the example:
1. Setp0776[0] = 2.
You have defined analog output 0 as current output.

After changing p0776 = 2, the inverter sets the scaling characteristic parameters to the
following values:

p0777[0] = 0.0; p0778[0] = 4.0; p0779[0] = 100.0; p0780[0] = 20.0
2. Adapt the characteristic:

p0777[0] = 0.0 | Analog output, characteristic (x1, y1) Current output, 6 mA ... 12 mA

p0778[0] = 6.0 0.0% corresponds to 6 mA y2=12

p0779[0] = 100.0 | Analog output, characteristic (x2, y2) pO780 :

p0780[0] =12.0 | 100% corresponds to 12 mA =8 i
p0778 I

x1=0  x2=100 " %
p0777 p0779

O

You have adapted the characteristic of the analog output to match the example.

Internal interconnection of the analog output

You define the analog output function by interconnecting parameter p0771 with a connector
output of your choice. Parameter p0771 is assigned to the particular analog input via its
index, e.g. parameter p0771[0] is assigned to analog output 0.

Table 6-5  Connector outputs (CO) of the inverter (selection)

CO Significance CO Significance

r0021 | Actual frequency r0026 | Actual DC-link voltage
r0024 | Output actual frequency r0027 | Output current

r0025 | Output actual frequency

A complete list of the connector outputs is provided in the List Manual.

For more information, please see the parameter list and the function block diagrams 9572 f
of the List Manual.
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Adapting the terminal strip
6.5 Analog output

Adapting the internal interconnection of the analog output

Example
You wish to output the inverter output current via analog output O.

Procedure
|:>; Proceed as follows to interconnect analog output 0 with the signal for the output current:
-
n0771 1. Gointo the menu 1. Go online.

27 <r0027H|i| "PARAMS". 2. Select "Inputs/outputs".

2. As parameter filter, select | 3. Change the output function
EXPERT". via the corresponding

3. Setp0771 =27 screen form.

O

You have interconnected analog output 0 with the signal for the output current.

Advanced settings
You can manipulate the signal that you output via an analog output, as follows:
® Absolute-value generation of the signal (p0775)
® Signal inversion (p0782)

Additional information is provided in the parameter list of the List Manual.
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Configuring the fieldbus

Fieldbus interfaces of the converter

The converter is available in different versions for communication with higher-level controls
with the subsequently listed fieldbus interfaces:

Fieldbus Interface Profile

PROFIBUS DP SUB D female connector PROFIdrive and PROFIsafe 1
(Page 95)

PROFINET IO Two RJ45 connectors -

(Page 92)

EtherNet/IP (Page 118)

Two RJ45 connectors

USS (Page 132)

RS485 connector

Modbus RTU
(Page 143)

RS485 connector

CANopen (Page 154)

SUB D male connector

1 You find information on PROFIsafe in the Function Manual Safety
Integrated, see also section: Manuals for your inverter (Page 395).

SINAMICS G120C converter
Operating Instructions, 01/2013, FW V4.6, ASE02999804C AB

Q-Pulse Id

Active 17/06/2014

91

Page 91 of 404



Q-Pulse Id

Configuring the fieldbus

7.1 Communication via PROFINET

7.1

Communication via PROFINET

The Control Unit provides the following functions

¢ |RT without isochronous mode
e MRP

e MRPD

e Diagnostic alarms

e Device replacement without
removable data storage medium

e Shared Device

Media redundancy, not bumpless with 200 ms
Precondition: Ring topology

Media redundancy, bumpless
Precondition: IRT and the ring topology created in the
control

According to error classes specified in the PROFIdrive
profile. See Activate diagnostic messages via STEP 7
(Page 380).

Precondition: Topology created in the control

Only for Control Units with fail-safe functions (see
Safety Function Manual)

The Control Units have two RJ45 sockets, which you can use to implement a line topology.
You can implement all topologies by using switches.

Additional information on PROFINET in the Internet

General information about PROFINET can be found at Industrial Communication
(http://support.automation.siemens.com/WW/view/en/19292127).

The configuration of the functions is described in the PROFINET system description
(http://www.automation.siemens.com/mcms/automation/en/industrial-

communications/profinet/Pages/Default.aspx) manual.

7.1.1 What do you need for communication via PROFINET?
Check the communication settings using the following table. If you answer "Yes" to the
questions, you have correctly set the communication settings and can control the converter
via the fieldbus.
Questions Answer/description Example
Is the converter correctly See: Connect the converter to
connected to the PROFINET? PROFINET (Page 93)
Do the IP address and device See Configuring communication to See Configuring the
name in the converter and the control (Page 94) controller and converter in
controller match? HW Config (Page 376)
Is the same telegram set in the Set the telegram in the converter, See: Configuring the
converter as in the higher-level see: Select telegram — procedure controller and converter in
controller? (Page 94) HW Config (Page 376)
Are the signals that the converter | PROFIdrive-compliant See: STEP 7
and the controller exchange via interconnection in the converter, see: | programming examples
PROFINET correctly PROFIdrive profile for PROFIBUS (Page 382)
interconnected? and PROFINET (Page 99)
SINAMICS G120C converter
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Configuring the fieldbus
7.1 Communication via PROFINET

7.1.2 Connect the converter to PROFINET

Connecting up

Connect the inverter (10 device) and your PG/PC (IO supervisor) via PROFINET cables with
the control. The maximum permissible cable length is 100 m.

See also Section: Interfaces, connectors, switches, terminal blocks and LEDs of the
converter (Page 41).

PC
(Supervisor)

B SIMATIC
=1 || || s7-300
(Controller)

Figure 7-1  Example: PROFINET in a line topology

Recommended PROFINET connectors and pin assignment

We recommend the following connector with order number: 6GK1901-1BB10-2Ax0 for
connecting the PROFINET cable.

Instructions for assembling the SIMATIC NET Industrial Ethernet FastConnect RF45 Plug
180 can be found on the Internet under product information " "Assembly instructions for
SIMATIC NET Industrial Ethernet FastConnect RJ45 Plug
(http://support.automation.siemens.com/WW/view/en/37217116/133300)".

Laying and shielding the PROFINET cable

Information can be found on the Internet: PROFIBUS user organization installation
guidelines (http://www.profibus.com/downloads/installation-guide/).

Communication with the controller, even when the supply voltage on the Power Module is
switched off

You must supply the Control Unit with 24 VV DC at terminals 31 and 32 if you wish to maintain
communication with the control system when the line voltage is switched off.

In the case of short interruptions of the 24 V voltage supply, the inverter may report a fault
without communications with the controller being interrupted.
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Configuring the fieldbus
7.1 Communication via PROFINET

7.1.3 Configuring communication to the control

Loading GSDML

In order to establish communication between the inverter and control system via PROFINET,
you need the device file of the inverter "GSDML" for your control. You can then configure the
communication.

Procedure

|:>‘I Proceed as follows to load the GSDML of the inverter:

Load the GSDML of the inverter into the PROFINET-Controller, i.e. into your control system.
You can load the GSDML of your inverter in two ways:

® You can find the GSDML of the SINAMICS inverter on the Internet
(http://support.automation.siemens.com/WW/view/en/22339653/133100).

® The GSDML is saved in the inverter. If you insert the memory card in the inverter and set
p0804 = 12 , the GSDML will be written to the /SIEMENS/SINAMICS/DATA/CFG folder
on the memory card as a compressed file (PNGSD.ZIP).

Unpack the GSDML before you use the device file.
You have loaded the GSDML of the inverter.

7.1.4 Select telegram — procedure

Precondition
In the basic commissioning, you have selected a setting with fieldbus.

See also Section: Finding a suitable setting for the interfaces (Page 43).

Procedure
|:>‘I Proceed as follows to set a specific telegram in the inverter:
Using STARTER or an operator panel, set parameter p0922 to the appropriate value.

You have set a specific telegram in the inverter.

Parameter Description

p0015 Macro drive unit
Configure the interface in basic commissioning, and select a telegram. See also the
section: Finding a suitable setting for the interfaces (Page 43).

p0922 PROFIdrive Telegram selection
Set the send and receive telegram, see also Cyclic communication (Page 99)

1: Standard telegram 1, PZD-2/2 (factory setting)

20: Standard telegram 20, PZD-2/6

352 SIEMENS telegram 352, PZD-6/6

353: SIEMENS telegram 353, PZD-2/2, PKW-4/4

354: SIEMENS telegram 354, PZD-6/6, PKW-4/4

999: See Extend telegrams and change signal interconnection (Page 103).
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Configuring the fieldbus
7.2 Communication via PROFIBUS

7.1.5 Activating diagnostics via the control

The converter provides the functionality to transmit fault and alarm messages (diagnostic
messages) to the higher-level control according to the PROFIdrive error classes.

The functionality must be selected in the higher-level control (see example of STEP 7
(Page 380)) and activated by powering up.

7.2 Communication via PROFIBUS

7.2.1 What do you need for communication via PROFIBUS?

Check the communication settings using the following table. If you answer "Yes" to the
questions, you have correctly set the communication settings and can control the inverter via

the fieldbus.
Questions Description Examples
Is the inverter correctly See Section: Connect the frequency
connected to the PROFIBUS? | inverter to PROFIBUS (Page 96).
Have you configured the See Section: Configuring See also Section:
communication between the communication to the control (Page 96) | Configuring the
inverter and the higher-level PROFIBUS
controller? communication with

Do the addresses in the inverter | See Section: Setting the address STEP 7 (Page 372).

and the higher-level controller (Page 97).
match?

Is the same telegram set in the | Adapt the telegram in the inverter. See
higher-level controller and in the | Section: Select telegram — procedure
inverter? (Page 98).

Are the signals that the inverter | Adapt the interconnection of the signals | See also Section: STEP
and the controller exchange via | in the controller to the inverter. For the 7 programming
PROFIBUS correctly PROFIdrive-compliant interconnection in | examples (Page 382).
interconnected? the inverter, see also Section:
PROFIdrive profile for PROFIBUS and
PROFINET (Page 99).
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7.2.2 Connect the frequency inverter to PROFIBUS

Permissible cable lengths, routing and shielding the PROFIBUS cable
For a data transfer rate of 1 Mbit/s, the maximum permissible cable length is 100 m.
You will find additional information on this topic in the Internet:

® Product support (http://support.automation.siemens.com/WW/view/en/1971286)

® PROFIBUS user organization installation guidelines
(http://www.profibus.com/downloads/installation-guide/)

Recommended PROFIBUS connectors

We recommend connectors with the following order numbers for connecting the PROFIBUS
cable:

® 6GK1500-0FCO00
® 6GK1500-0EA02

Pin assignment at the inverter

For the pin assignment at the inverter refer to Section Interfaces, connectors, switches,
terminal blocks and LEDs of the converter (Page 41).

Communication with the controller, even when the supply voltage on the Power Module is
switched off

You must supply the Control Unit with 24 V DC at terminals 31 and 32 if you wish to maintain
communication with the control system when the line voltage is switched off.

In the case of short interruptions of the 24 V voltage supply, the inverter may report a fault
without communications with the controller being interrupted.

7.2.3 Configuring communication to the control

To configure communication between the inverter and control system, you generally require
the description file GSD of the inverter.

When STEP 7 and STARTER are installed, you do not need GSD.

Procedure
|:>; Proceed as follows to configure communication to the control system using GSD:
1. Obtain the GSD file of the inverter.

You have two options:

— You can find the GSD of the SINAMICS inverter on the Internet
(http://support.automation.siemens.com/WW/view/en/22339653/133100).

— The GSD is saved in the inverter. If you insert the memory card in the inverter and set
p0804 = 12 , the inverter writes the GSD to the /SIEMENS/SINAMICS/DATA/CFG
folder on the memory card.
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7.2.4

7.2 Communication via PROFIBUS

2. Import the GSD into the configuring tool of your control system.

3. Configure the communication between the control and the inverter in your control.

See also Section: Configuring the PROFIBUS communication with STEP 7 (Page 372).

You have configured the communication to the control system.

Setting the address

You set the PROFIBUS address of the inverter using
the address switch on the Control Unit, using
parameter p0918 or in STARTER.

Using parameter p0918 (factory setting: 126) or using
STARTER, you can only set the address, if all
address switches are set to "OFF" (0) or "ON" (1).

If you have specified a valid address using the
address switches, this address will always be the one
that takes effect and parameter p0918 cannot be
changed.

Valid address range: 1 ... 125

The positions of the address switches are described
in Section: Interfaces, connectors, switches, terminal
blocks and LEDs of the converter (Page 41).

Procedure

To change the bus address, proceed as follows:

Bit 6 (64) W
Bit5 (32) W
Bit 4 (16) l
Bit3(8) H
Bit2(4) W
Bit1(2) M
Bito (1) H
On Off

1. Set the address using one of the subsequently listed options:

— using the address switches

— with an operator panel using p0918

Example:

— in STARTER using screen form "Control Unit‘Communication/Fieldbus", or using the

expert list with p0918

2. Switch on the inverter power supply and, if being used, the 24 V supply

for the Control Unit.

3. Switch on the voltages again after all LEDs at the inverter have gone dark.

This means that you have changed the bus address.
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7.2 Communication via PROFIBUS

7.2.5

98

Q-Pulse Id

Select telegram - procedure

Precondition

In the basic commissioning, you have selected a setting with fieldbus.

See also Section: Finding a suitable setting for the interfaces (Page 43).

Procedure

Proceed as follows to set a specific telegram in the inverter:

Using STARTER or an operator panel, set parameter p0922 to the appropriate value.

You have set a specific telegram in the inverter.

Parameter Description

p0015 Macro drive unit
Configure the interface in basic commissioning, and select a telegram. See also the
section: Finding a suitable setting for the interfaces (Page 43).

p0922 PROFIdrive Telegram selection

Set the send and receive telegram, see also Cyclic communication (Page 99)

1:
20:
352

353:
354:
999:

Standard telegram 1, PZD-2/2 (factory setting)
Standard telegram 20, PZD-2/6

SIEMENS telegram 352, PZD-6/6

SIEMENS telegram 353, PZD-2/2, PKW-4/4
SIEMENS telegram 354, PZD-6/6, PKW-4/4

See Extend telegrams and change signal interconnection (Page 103).
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7.3 PROFIdrive profile for PROFIBUS and PROFINET

7.3.1 Cyclic communication

The send and receive telegrams of the converter for cyclic communication are structured as
follows:

[ PKW | PZDO1 [ PZD02 | PZD03 | PZD04 | PZD05 | PZD06 | PZD07 | PZD08 |
Telegram 1, speed control

STW1 [NSOLL_A

NIST_A_
ZSW1 GLATT

Telegram 20, VIK/INAMUR speed control

STW1 |NSOLL_A

zowq | NIST_A_ | IAIST_ MIST_ PIST_ MELD_
GLATT | GLATT | GLATT | GLATT | NAMUR

Telegram 352, speed control for PCS7

STW1 |NSOLL_A| Process data for PCS7

ZSW1 NIST_A_ | IAIST_ MIST_ | WARN_ | FAULT_
GLATT | GLATT | GLATT CODE CODE

Telegram 353, speed control
with PKW area for reading and writing parameters

‘ | | STW1 [NSOLL_A
[PE NIST_A
l | | zZsW1 | "Gl AT
Telegram 354, speed control for PCS7
with PKW area for reading and writing parameters
‘ | I STW1 [NSOLL_A|Process data for PCS7
-TRwW ssw1 | NISTLAA [ JAIST_ | MIST_ | WARN_ | FAULT_
‘ | | GLATT GLATT GLATT CODE CODE

Telegram 999, free interconnection

1 | | | 1
STWH1 Telegramllength for tlhe receive Iclata (can ble configureld)

1 | | | 1
ZSWA1 Telegramllength for tlhe send dalta (can be ?c.mﬁguned)I

Figure 7-2  Telegrams for cyclic communication

Table 7- 1 Explanation of the abbreviations

Abbreviation Explanation Abbreviation Explanation

STW1/2 Control word 1/2 PIST_GLATT Actual active power
ZSW1/2 Status word 1/2 M_LIM Torque limit

NSOLL_A Speed setpoint FAULT_CODE  Fault number
NIST_A_GLATT Smoothed actual speed value WARN_CODE  Alarm number
IAIST_GLATT Smoothed actual current value MELD_NAMUR  Fault word according to the
MIST_GLATT Actual torque VIK-NAMUR definition
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7.3 PROFlIdrive profile for PROFIBUS and PROFINET

Interconnection of the process data

100

Q-Pulse Id

p2051[0] r2053[0]"
P No” /‘ .

PZD send word 1

p205 \:2053[1]‘*J
P No: /

PZD send word 2

p205 \:2053{2]4#
P No: /

[pZ061[0] r2063[0]?
> P No. i
[p2061[1] r2063[1)”
> P No. i
[p2061[2] r2063[2]?
> P Nol" i
[p2061[3] r2063[3]?
> P NoJ :

5 r2053[3]")
202HSE

PZD send word 3

P No: / -

[p2061712]] r2063[12]Y
p =02L

S PNo

{
’

Figure 7-3

" Send word parameter
number, doubleword

2 Send word value,

PZD receive word 1

p2051[13] r2053[13}¥
P No: » *

PZD send word 4

% Send word parameter
number, word

PZD send word 14

r2090.0

PZD receive word 2

r2090.15°

r2091.0

PZD receive word 3

r2091.15%

r2092.0

PZD receive word 4

r2092.15%

r2093.0

PZD receive word 12

r2093.15%

doubleword 9 Send word
value, word
Interconnection of the send words
. (050>
[0
(0>
(205>
. .
. .
{r2050011]7>

Figure 7-4

) Value receive word,
double word word

Interconnection of the receive words

Active 17/06/2014

2 Value receive word,

bit by bit

)

)

)

LT

)

% Value receive word,

The telegrams use - with the exception of telegram 999 (free interconnection via BICO) - the
word by word transfer of send and receive data (r2050/p2051).
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7.3.1.1

7.3 PROFIdrive profile for PROFIBUS and PROFINET

If you require an individual telegram for your application (e.g. for transferring double words),
you can adapt one of the predefined telegrams via parameters p0922 and p2079. For
details, please refer to the List Manual, function diagrams 2420 and 2472.

Control and status word 1

The control and status words fulfill the specifications of PROFIdrive profile version 4.1 for the
"closed-loop speed controlled” mode.

Control word 1 (STW1)

Control word 1 (bits O ... 10 in accordance with PROFIdrive profile and VIK/NAMUR, bits 11
... 15 specific to the inverter).

Bit Significance Explanation Signal
Telegram 20 All other !ntehrco.nnectlon
telegrams in the inverter
0 0=0FF1 The motor brakes with the ramp-down time p1121 of the p0840[0] =
ramp-function generator. The inverter switches off the motor | r2090.0
at standstill.
0-1=0ON The inverter goes into the "ready" state. If, in addition
bit 3 = 1, then the inverter switches on the motor.
1 0=0FF2 Switch off the motor immediately, the motor then coasts p0844[0] =
down to a standstill. r2090.1
1 =No OFF2 The motor can be switched on (ON command).
2 0 = Quick stop (OFF3) Quick stop: The motor brakes with the OFF3 ramp-down p0848[0] =
time p1135 down to standstill. r2090.2
1 = No quick stop (OFF3) The motor can be switched on (ON command).
3 0 = Inhibit operation Immediately switch-off motor (cancel pulses). p0852[0] =
1 = Enable operation Switch-on motor (pulses can be enabled). r2090.3
4 0 = Disable RFG The inverter immediately sets its ramp-function generator p1140[0] =
output to 0. r2090.4
1 = Do not disable RFG The ramp-function generator can be enabled.
5 0 = Stop RFG The output of the ramp-function generator stops at the actual | p1141[0] =
value. r2090.5
1 = Enable RFG The output of the ramp-function generator follows the
setpoint.
6 0 = Inhibit setpoint The inverter brakes the motor with the ramp-down time pl142[0] =
p1121 of the ramp-function generator. r2090.6
1 = Enable setpoint Motor accelerates with the ramp-up time p1120 to the
setpoint.
7 0 - 1 = Acknowledge faults Acknowledge fault. If the ON command is still active, the p2103[0] =
inverter switches to"closing lockout" state. r2090.7
8,9 |Reserved
10 0 = No control via PLC Inverter ignores the process data from the fieldbus. p0854[0] =
1 = Control via PLC Control via fieldbus, inverter accepts the process data from r2090.10
the fieldbus.
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7.3 PROFIdrive profile for PROFIBUS and PROFINET

Bit Significance Explanation Signal
Telegram 20 All other !ntercqnnectlon
telegrams in the inverter
11 -1 0 = Direction Invert setpoint in the inverter. pl113[0] =
reversal r2090.11
12 Not used
13 ---1) 1=MOP up Increase the setpoint saved in the motorized potentiometer. | p1035[0] =
r2090.13
14 ---1) 1=MOP down | Reduce the setpoint saved in the motorized potentiometer. pl1036[0] =
r2090.14
15 CDS hit0 Reserved Changes over between settings for different operation p0810 =
interfaces (command data sets). r2090.15

1)

Status word 1 (ZSW1)

Status word 1 (bits 0 ... 10 in accordance with PROFIdrive profile and VIK/NAMUR, bits 11
... 15 specific to the inverter).

If you change over from another telegram to telegram 20, then the assignment of the previous telegram is kept.

Bit | Significance Comments Signal
Telegram 20 All other telegrams !ntercqnnectlon
in the inverter
0 |1=Ready to start Power supply switched on; electronics initialized; pulses p2080[0] =
locked. r0899.0
1 |1=Ready Motor is switched on (ON/OFF1 = 1), no fault is active. p2080[1] =
With the command "Enable operation" (STW1.3), the r0899.1
inverter switches on the motor.
2 |1 = Operation enabled Motor follows setpoint. See control word 1, bit 3. p2080[2] =
r0899.2
3 | 1 =Fault active The inverter has a fault. Acknowledge fault using STW1.7. | p2080[3] =
r2139.3
4 | 1=0FF2 inactive Coast down to standstill is not active. p2080[4] =
r0899.4
5 | 1=O0FF3inactive Quick stop is not active. p2080[5] =
r0899.5
6 | 1= Closing lockout active It is only possible to switch on the motor after an OFF1 p2080[6] =
followed by ON. r0899.6
7 | 1= Alarm active Motor remains switched on; no acknowledgement is p2080[7] =
necessary. r2139.7
8 | 1 = Speed deviation within the Setpoint / actual value deviation within the tolerance p2080[8] =
tolerance range range. r2197.7
9 | 1 = Master control requested The automation system is requested to accept the inverter | p2080[9] =
control. r0899.9
10 | 1 = Comparison speed reached or Speed is greater than or equal to the corresponding p2080[10] =
exceeded maximum speed. r2199.1
11 |0 =1, Mor P limit reached Comparison value for current, torque or power has been p2080[11] =
reached or exceeded. r1407.7
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Bit | Significance Comments Signal
Telegram 20 All other telegrams !ntercqnnectlon
in the inverter
12 |---D 1 = Holding brake Signal to open and close a motor holding brake. p2080[12] =
open r0899.12
13 | 0 = Alarm, motor overtemperature - p2080[13] =
r2135.14
14 | 1 = Motor rotates clockwise Internal inverter actual value >0 p2080[14] =
0 = Motor rotates counterclockwise Internal inverter actual value <0 r2197.3
15 | 1 = CDS display | 0 = Alarm, inverter p2080[15] =
thermal overload r0836.0 /
r2135.15

1) If you change over from another telegram to telegram 20, then the assignment of the previous telegram is kept.

7.3.1.2 Extend telegrams and change signal interconnection

When you have selected a telegram, the converter interconnects the corresponding signals
with the fieldbus interface. Generally, these interconnections are protected so that they
cannot be changed. With the appropriate converter settings, these interconnections can be
changed.

Extend telegram

Every telegram can be extended by "attaching" additional signals.

Procedure
|:>‘I Proceed as follows to extend a telegram:
1. Using STARTER or an operator panel, set parameter p0922 = 999.
2. Set parameter p2079 to the appropriate value of the corresponding telegram.

3. Interconnect additional PZD send words and PZD receive words with signals of your
choice via parameters r2050 and p2051.

You have extended the telegram.

Parameter Description

p0922 PROFIdrive telegram selection

999: | Free telegram configuration
p2079 PROFIdrive PZD telegram selection extended

1: Standard telegram 1, PZD-2/2

20: | Standard telegram 20, PZD-2/6

352: | SIEMENS telegram 352, PZD-6/6

353: | SIEMENS telegram 353, PZD-2/2, PKW-4/4
354: | SIEMENS telegram 354, PZD-6/6, PKW-4/4
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Parameter Description

r2050[0...11] | PROFIdrive PZD receive word

Connector output to interconnect the PZD (setpoints) in the word format received
from the PROFIdrive controller.

p2051[0...11] | PROFIdrive PZD send word

Selection of the PZD (actual values) in the word format to be sent to the PROFIdrive
controller.

Selection of the PZD (actual values) in the word format to be sent to the PROFIdrive
controller. For further information refer to the function block diagrams 2468 and 2470 of the
List Manual.

Freely selecting the signal interconnection of the telegram

The signals in the telegram can be freely interconnected.

Procedure
1 . . .
|:>2 Proceed as follows to change the signal interconnection of a telegram:
1. Using STARTER or an operator panel, set parameter p0922 = 999.
2. Using STARTER or an operator panel, set parameter p2079 = 999.
3. Interconnect additional PZD send words and PZD receive words with signals of your
choice via parameters r2050 and p2051.
You have freely interconnected the signals transferred in the telegram.
£
Parameters | Description
p0922 PROFIdrive telegram selection
999: | Free telegram configuration
p2079 PROFIdrive PZD telegram selection extended
999: | Free telegram configuration
r2050[0...11] | PROFIdrive PZD receive word
Connector output to interconnect the PZD (setpoints) in the word format received
from the PROFIdrive controller.
p2051[0...11] | PROFIdrive PZD send word
Selection of the PZD (actual values) in the word format to be sent to the PROFIdrive
controller.
For further information refer to the function block diagrams 2468 and 2470 of the List
Manual.
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7.3.1.3 Structure of the parameter channel

Structure of the parameter channel

The parameter channel consists of four words. 1. and 2nd word transfer the parameter
number and index as well as the type of job (read or write) The 3rd and 4th word contains
the parameter contents. The parameter contents can be 16-bit values (such as baud rate) or
32-bit values (e.g. CO parameters).

Bit 11 in the 1st word is reserved and is always assigned O.

Parameter channel

PKE (1st word) | IND (2nd word) l PWE (3rd and 4th word)
15121110 0.0 ! 15.8 i 7.0 i ____ 15.0 _____ ! 5.0
i AK 1S PNU i Subindex : Pageindex PWE 1 i PWE 2
= ' H ] .
M

You can find examples of telegrams at the end of this section.

Request and response IDs

Bits 12 to 15 of the first word of the parameter channel contain the request and response
identifier. The possible identifiers and further explanations can be found in the following
tables.

Overview of the request identifiers controller - inverter

Request Description Response identifier
identifier positive | negative
0 No request 0 718
1 Request parameter value 1/2 718
2 Change parameter value (word) 1 718
3 Change parameter value (double word) 2 718
4 Request descriptive element 3 718
62 Request parameter value (field) V 4/5 718
72 Change parameter value (field, word) 1 4 718
82 Change parameter value (field, double word) 5 718
9 Request number of field elements 6 718

1) The required element of the parameter is specified in IND (2nd word).

2 The following request IDs are identical: 1 =6,2=7 3 = 8.
We recommend that you use identifiers 6, 7, and 8.
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Overview of the response identifiers inverter - controller

The response identifier depends on the request identifier.

Response Description
identifier

0 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

Inverter cannot process the request (with error number)

O (N~ |WIN|PF

No master controller status / no authorization to change parameters of the
parameter channel interface

1) The required element of the parameter is specified in IND (2nd word).
2) The required element of the indexed parameter is specified in IND (2nd word).

Overview of the error numbers in response identifier 7 (inverter cannot process the request)

For response identifier 7, the inverter sends one of the following error numbers in the highest
word of the parameter channel to the controller.

No. Description

00 hex lllegal parameter number (access to a parameter that does not exist)

01 hex |Parameter value cannot be changed (change request for a parameter value that cannot be
changed)

02 hex | Lower or upper value limit exceeded (change request with a value outside the value limits)

03 hex | Incorrect subindex (access to a subindex that does not exist.)

04 hex No array (access with a subindex to non-indexed parameters)

05 hex Incorrect data type (change request with a value that does not match the data type of the
parameter)

06 hex | Setting not permitted, only resetting (change request with a value not equal to 0 without
permission)

07 hex | Descriptive element cannot be changed (change request to a descriptive element error
value that cannot be changed)

0B hex | No master control (change request but with no master control, see also p0927.)
0C hex | Keyword missing

11 hex | Request cannot be executed due to the operating state (access is not possible for
temporary reasons that are not specified)

14 hex Inadmissible value (change request with a value that is within the limits but which is illegal
for other permanent reasons, i.e. a parameter with defined individual values)

65 hex Parameter number is currently deactivated (depending on the mode of the inverter)

66 hex | Channel width is insufficient (communication channel is too small for response)

68 hex lllegal parameter value (parameter can only assume certain values)

6A hex | Request not included / task is not supported (the valid request identifications can be found
in table "Request identifications controller — inverter")
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No. Description

6B hex | No change access for a controller that is enabled. (operating status of the inverter
prevents a parameter change)

86 hex | Write access only for commissioning (p0010 = 15) (operating status of the inverter
prevents a parameter change)

87 hex Know-how protection active, access locked

C8 hex | Change request below the currently valid limit (change request to a value that lies within
the "absolute" limits, but is however below the currently valid lower limit)

C9 hex | Change request above the currently valid limit (example: a parameter value is too large for
the inverter power)

CC hex | Change request not permitted (change is not permitted as the access code is not
available)

Offset and page index of the parameter numbers

Parameter numbers <2000 PNU = parameter number.
Write the parameter number into the PNU (PKE bit 10 ... 0).

Parameter numbers 22000 PNU = parameter number - offset.
Write the parameter number minus the offset into the PNU
(PKE bit 10 ... 0).
Write the offset in the page index (IND bit 7 ... 0).

Parameter number | Offset | Page index
Hex Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0

0000 ... 1999 0 0 hex 0 0 0 0 0 0 0 0
2000 ... 3999 2000 | 80 hex 1 0 0 0 0 0 0 0
6000 ... 7999 6000 | 90 hex 1 0 0 1 0 0 0 0
8000 ... 9999 8000 | 20 hex 0 0 1 0 0 0 0 0
10000 ... 11999 10000 | AO hex 1 0 1 0 0 0 0 0
20000 ... 21999 20000 | 50 hex 0 1 0 1 0 0 0 0
30000 ... 31999 30000 | FO hex 1 1 1 1 0 0 0 0
60000 ... 61999 60000 | 74 hex 0 1 1 1 0 1 0 0

Indexed parameters

For indexed parameters, you must write the index as hex value into the subindex (IND
bit 15 ... 8).
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Parameter contents

Parameter contents can be parameter values or connector parameters. For interconnecting

connector parameters please see section: Interconnecting signals in the converter
(Page 369).

Enter the parameter value, right-justified, as follows in the 4th word of the parameter

channel:

e 8-bitvalues: 4.Word, bit0 ... 7,
bits 8 ... 15 of the 4th word and the 3rd word are zero.

e 16-bit values: 4. Word, bits 0 ... 15,
The 3rd word is zero.

e 32-bit values: 3. and 4th word

Enter a connector parameter as follows:
¢ Number of the connector parameter: 3. Word

o Drive object of the connector parameter: 4. Word, bits 10 ... 15

e The index or bit field number of the connector parameter: 4. Word, bits 0 ... 9

Telegram examples

Read request: Read out serial number of the Power Module (p7841[2])

To obtain the value of the indexed parameter p7841, you must fill the telegram of the
parameter channel with the following data:

® PKE, bit 12 ... 15 (AK): = 6 (request parameter value (field))

® PKE, bit 0 ... 10 (PNU): = 1841 (Parameter number without offset)
Parameter number = PNU + offset (page index)
(7841 = 1841 + 6000)

e IND, bit 8 ... 15 (subindex): = 2 (Index of the parameter)
e IND, bit 0 ... 7 (page index): = 90 hex (offset 6000 2 90 hex)

® Because you want to read the parameter value, words 3 and 4 in the parameter channel
for requesting the parameter value are irrelevant. They should be assigned a value of 0,

for example.

Parameter channel

PKE, 1st word

IND, 2nd word PWE?1 - high, 3rd word PWE?2 - low, 4th word

15 ... 12

1 10 ...

0 15...8 L0 16...0 15...10 9..0

AK

Parameter

number Subindex Page index Parameter value Drive object Index

o[1]1]o

=]

1[1[1]o]o]1]1]o]o]o[1]o]o]o]o]0]o[1]o[1]o]o]1]o]o[o]o]o[o[o]o]o]o]o]oo[o[o]o[o]o]o]ofo[o]o[o[o]o]o]o]o[o]o[o[o]o[o]o

Figure 7-5
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Write request: Assign digital input 2 with the function ON/OFF1 (p0840[1] = 722.2)

In order to link digital input 2 with OFF1/ON, you must assign parameter p0840[1] (source,
ON/OFF1) the value 722.2 (DI 2). To do this, you must fill the telegram of the parameter
channel as follows:

PKE, bit 12 ... 15 (AK): = 7 hex (change, parameter value (field, word))

PKE, bit O ... 10 (PNU): = 348 hex (840 = 348 hex, no offset, as 840 < 1999)

IND bit 8 ... 15 (subindex): = 1 hex (CDS1 = index1)

IND, bit 0 ... 7 (page index): = 0 hex (offset O 2 0 hex)

PWEL1, bit 0 ... 15: = 2D2 hex (722 = 2D2 hex)

PWE2, bit 10 ... 15: = 3f hex (drive object - for SINAMICS G120, always 63 = 3f hex)
PWEZ2, bit 0 ... 9: = 2 hex (index of parameter (DI 2 = 2))

Parameter channel

PKE, 1st word

IND, 2nd word PWE1 - high, 3rd word PWE?2 - low, 4th word

15

12

11 10...0

15...8 il 15...0 15...10 9.0

AK

Parameter number

Subindex Page index Parameter value Drive Object Index

o[1]1]1

=]

0[1]1]o[1]o[o[1]o]o]0

o[oJo[o[o]o]o]1]o]o]o]o]o[o[o]o[o]o]o[o]o[o[1]o[1]1]o]1]o[o1]o[1]1]1]1]1]1]o[o[o]o[o]o]o]0]1]0

Figure 7-6

Telegram, to assign DI 2 with ON/OFF1

Write request: Change restart mode (p1210)

The restart mode is inhibited in the factory setting (p1210 = 0). In order to activate the
automatic restart with "acknowledge all faults and restart for an ON command"”, p1210 must
be set to 26:

PKE, bit 12 ... 15 (AK): = 7 (change parameter value (field, word))

PKE, bit O ... 10 (PNU): = 4BA hex (1210 = 4BA hex, no offset, as 1210 < 1999)
IND, bit 8 ... 15 (subindex): = 0 hex (parameter is not indexed)

IND, bit 0 ... 7 (page index): = 0 hex (offset O corresponds to 0 hex)

PWEL, bit 0 ... 15: = 0 hex

PWE2, bit 0 ... 15: = 1A hex (26 = 1A hex)

Parameter channel

PKE, 1st word

IND, 2nd word PWE1 - high, 3rd word PWE?2 - low, 4th word

15... 12

11 10...0

16...8 A1, 16...0 16...0

AK

Parameter number

Subindex Page index Parameter value (bit 16 ... 31) Parameter value (bit 0 ... 15)

o111

=]

1]oJo[1]o]1[1]1]o]1]0

o[o]o[o[o]o[o]o]o]o]o]o]o[o[o]o[o]o]o[o]o]o[o]o[o]o]o]o]oo]o[o[o]o[o]o]o]o]oo[o]o[o[1]1]o]1]0

Figure 7-7

Telegram, to activate the automatic restart with p1210 = 26

Other application examples

See also: Reading and writing parameters via PROFIBUS
(http://support.automation.siemens.com/WW/view/en/8894584).
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7.3.1.4 Slave-to-slave communication

"Direct data exchange" is sometimes called "slave-to-slave communication" or "data
exchange broadcast". Here, slaves exchange data without any direct involvement of the
master.

Example: An inverter uses the actual speed value of another inverter as its speed setpoint.

Definitions

® Publisher: Slave, which sends data for direct data exchange.

e Subscriber: Slave, which receives the data for direct data exchange from the publisher.
¢ Links and access points define the data that is used for direct data exchange.

Restrictions

® Direct data exchange in the current firmware version is only possible for inverters with
PROFIBUS communication.

e A maximum of 12 PZDs are permissible for each drive.
® To a publisher, a maximum of 4 links are possible.

Procedure

|:>; To configure direct data exchange, proceed as follows:
1. Inthe control, define:
— Which inverters operate as publisher (sender) or subscriber (receiver)?
— Which data or data areas do you use for direct data exchange?
2. In the inverter, define:

How does the subscriber process the data transferred using direct data exchange?

[ You have configured direct data exchange.
See also Section: Configuring slave-to-slave communication in STEP 7 (Page 389).
7.3.2 Acyclic communication
You can communicate with the inverter both cyclically and acyclically via PROFIBUS and
PROFINET.
The inverter supports the following types of acyclic communication:
® Reading and writing parameters via "data set 47" (up to 240 bytes per write or read
request)
e Reading-out profile-specific parameters
e Data exchange with a SIMATIC panel (Human Machine Interface)
You can find a STEP 7 program example for acyclic data transfer in Section Application
examples (Page 372).
SINAMICS G120C converter
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7.3 PROFIdrive profile for PROFIBUS and PROFINET

Reading parameter values

Table 7- 2 Request to read parameters

Data block Byte n Bytesn+1 n
Header Reference 01 hex ... FF hex 01 hex: Read request 0
01 hex Number of parameters (m) 01 hex... 27 hex |2
Address, parameter 1 Attribute Number of indexes 4
10 hex: Parameter value 00 hex ... EA hex
20 hex: Parameter description (for parameters without index: 00 hex)
Parameter number 0001 hex ... FFFF hex 6
Number of the 1st index 0000 hex ... FFFF hex 8

(for parameters without index: 0000 hex)

Address, parameter 2

Address, parameter m

Table 7- 3 Inverter response to a read request

Data block Byte n Bytesnh+ 1
Header Reference (identical to a read request) 01 hex: Inverter has executed the read
request.

81 hex: Inverter was not able to completely
execute the read request.

01 hex Number of parameters (m) 2
(identical to the read request)

Values, parameter 1

Format Number of index values or - for a negative 4
02 hex: Integer8 response - number of error values
03 hex: Integerl6

04 hex: Integer32

05 hex: Unsigned8

06 hex: Unsigned16
07 hex: Unsigned32
08 hex: FloatingPoint
10 hex OctetString

13 hex TimeDifference
41 hex: Byte

42 hex: Word

43 hex: Double word
44 hex: Error

Value of the 1st index or - for a negative response - error value 1 6
You can find the error values in a table at the end of this section.

Values, parameter 2

Values, parameter m

SINAMICS G120C converter
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Changing parameter values

Table 7- 4 Request to change parameters

Data block Byte n Bytesn+1 n
Header Reference 01 hex ... FF hex 02 hex: Change request 0

01 hex Number of parameters (m) 01 hex... 27 hex |2
Address, parameter 1 10 hex: Parameter value Number of indexes 4

00 hex ... EA hex
(00 hex and 01 hex have the same
significance)

Parameter number 0001 hex ... FFFF hex
Number of the 1st index 0001 hex ... FFFF hex

Address, parameter 2

Address, parameter m

Values, parameter 1 Format Number of index values
02 hex: Integer 8 00 hex ... EA hex

03 hex: Integer 16

04 hex: Integer 32

05 hex: Unsigned 8

06 hex: Unsigned 16
07 hex: Unsigned 32
08 hex: Floating Point
10 hex Octet String

13 hex Time Difference
41 hex: Byte

42 hex: Word

43 hex: Double word

Value of the 1st index

Values, parameter 2

Values, parameter m

Table 7- 5 Response, if the inverter has executed the change request

Data block Byte n Bytesn+1
Header Reference (identical to a change request) |02 hex
01 hex Number of parameters (identical to a change
request)
SINAMICS G120C converter
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Table 7- 6 Response if the inverter was not able to completely execute the change request

Data block Byte n Bytesn+1 n
Header Reference (identical to a change request) |82 hex
01 hex Number of parameters (identical to a change
request)
Values, parameter 1 Format Number of error values 4

40 hex: Zero (change request for this data | 00 hex or 02 hex
block executed)

44 hex: Error (change request for this data
block not executed)

Only for "Error" - error value 1 6
You can find the error values in the table at the end of this section.

Only for "Error" - error value 2 8
Error value 2 is either zero, or it contains the number of the first index where the error
occurred.

Values, parameter 2

Values, parameter m

Table 7- 7 Error value in the parameter response

Error | Significance
value 1

00 hex lllegal parameter number (access to a parameter that does not exist)

01 hex Parameter value cannot be changed (change request for a parameter value that cannot be changed)

02 hex Lower or upper value limit exceeded (change request with a value outside the value limits)
03 hex Incorrect subindex (access to a parameter index that does not exist)

04 hex No array (access with a subindex to non-indexed parameters)

05 hex Incorrect data type (change request with a value that does not match the data type of the parameter)

06 hex Setting not permitted, only resetting (change request with a value not equal to 0 without permission)

07 hex Descriptive element cannot be changed (change request to a descriptive element that cannot be changed)

09 hex Description data not available (access to a description that does not exist, parameter value is available)

OB hex | No master control (change request but with no master control)

OF hex | Text array does not exist (although the parameter value is available, the request is made to a text array that
does not exist)

11 hex | Request cannot be executed due to the operating state (access is not possible for temporary reasons that are
not specified)

14 hex Inadmissible value (change request with a value that is within the limits but which is illegal for other permanent
reasons, i.e. a parameter with defined individual values)

15 hex Response too long (the length of the actual response exceeds the maximum transfer length)

16 hex lllegal parameter address (i/legal or unsupported value for attribute, number of elements, parameter number,
subindex or a combination of these)

17 hex lllegal format (change request for an illegal or unsupported format)

18 hex Number of values not consistent (number of values of the parameter data to not match the number of elements
in the parameter address)

19 hex Drive object does not exist (access to a drive object that does not exist)
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Error | Significance
value 1

6B hex | No change access for a controller that is enabled.
6C hex | Unknown unit.

6E hex | Change request is only possible when the motor is being commissioned (p0010 = 3).

6F hex | Change request is only possible when the power unit is being commissioned (p0010 = 2).

70 hex | Change request is only possible for quick commissioning (basic commissioning) (p0010 = 1).
71 hex | Change request is only possible if the inverter is ready (p0010 = 0).

72 hex | Change request is only possible for a parameter reset (restore to factory setting) (p0010 = 30).
73 hex | Change request possible only during commissioning of the safety functions (p0010 = 95).

74 hex | Change request is only possible when a technological application/unit is being commissioned (p0010 = 5).
75 hex | Change request is only possible in a commissioning state (p0010 # 0).

76 hex | Change request is not possible for internal reasons (p0010 = 29).

77 hex | Change request is not possible at download.

81 hex | Change request is not possible at download.
82 hex | Transfer of the control authority (master) is inhibited by Bl: p0806.

83 hex | Desired interconnection is not possible (the connector output does not supply a float value although the
connector input requires a float value)

84 hex Inverter does not accept a change request (inverter is busy with internal calculations. See parameter r3996 in
the inverter List Manual. See also Section: Manuals for your inverter (Page 395))

85 hex No access methods defined.

86 hex | Write access only during commissioning of the data records (p0010 = 15) (operating status of the inverter
prevents a parameter change.)

87 hex Know-how protection active, access locked

C8 hex | Change request below the currently valid limit (change request to a value that lies within the "absolute" limits,
but is however below the currently valid lower limit)

C9 hex | Change request above the currently valid limit (example: a parameter value is too large for the inverter power)

CC hex |Change request not permitted (change is not permitted as the access code is not available)

Other application examples

See also: Reading and writing parameters via PROFIBUS
(http://support.automation.siemens.com/WW/view/en/8894584).
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7.4 PROFIlenergy profile for PROFINET

74.1 PROFlenergy
The non-proprietary PROFlenergy profile provides the following functions:
® switches off plant or plant sections in non-operational periods
® monitors the energy flow

® signals the plant or system state

PROFIlenergy functions of the inverter
The higher-level control transfers commands to the inverter acyclically. The following
commands and queries are available for the control:
Control commands

e Start Pause
Signal for the start and duration of a pause

® End_Pause
Signal for the return into the productive state
Status queries

e PEM_Status
Actual device status: Energy-saving mode or productive state

® Query_Measurement
Energy usage

Basic settings in the inverter

Parameter p5611 defines the responses to the PROFlenergy command "Start_Pause".

Enabling PROFIlenergy p5611.0 =0 Yes
p5611.0=1 No

For "Start_Pause", the drive initiates OFF1 p5611.1=0 No
p5611.1=1 Yes

Transition into the energy-saving mode from S4 p5611.2 =0 No

p5611.2=1 Yes
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Table 7- 8 Dependency on the settings of p5611.0 ... p5611.2

BitO | Bitl | Bit2
0 0 0 Energy-saving mode enabled.

e Display in r5613

e no additional "automatic" responses.

e Set the responses to PROFlenergy commands on the inverter side.

1 0/1 0/1 | Energy-saving mode not enabled. No response to PROFlenergy commands
from the control

0 1 0 Energy-saving mode enabled with the following responses:
e Display in r5613
e OFF1 is setif the "Start_Pause" command is received from the control.

— The command is immediately effective in the inverter states "switching
on inhibited" (S1) or "ready to start" (S2).

— In the "operation" state (S4), OFF1 only becomes effective if the
inverter has been brought into the "switching on inhibited" (S1) or
"ready to start" (S2) state as a result of other commands, either from
the control or inverter side.

e The inverter cannot be switched on as long as the "Start_Pause" command
is present.
The OFF1 command is withdrawn with "End_Pause".

0 1 1 Energy-saving mode enabled with the following responses:

e Display in r5613

e OFF1 is setif the "Start_Pause" command is received from the control.
The command is immediately effective in the inverter states "switching on
inhibited" (S1), "ready to start" (S2), "ready" (S3) and operation (S4).

e With the "End_Pause" command, the pulses are re-enabled and the motor
starts, if one of the states "ready" (S3) or "operation" (S4) is present.

Additional settings and displays

Settings

® Minimum pause time: p5602
is the time that the machine requires to change into the energy-saving mode and back
into the production mode.

Start_Pause|=— p5602 —={End_Pause
1: ramp-down time + system-specific component 1
2: ramp-up time + system-specific component 2
1 2 - p5602: Idie time 2 1 + 2

e Maximum pause time: p5606

e Signal source to set the inverter into state S1 (switching on inhibited): p5614
(e.g. p5614 = 722.0, means that you bring the inverter into the "switching-on inhibited"
state via DIO0).

® Reset the energy usage display to 0: p0040
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Displaying

Display value in the inverter | in the PROFIlenergy profile
Power output at the motor shaft r0032 in kW ID 34inW

Power factor r0038 D166

Balance from the energy drawn and fed back r0039[1], in ID 200 in Wh

kwh

Interconnectable display of the PROFlenergy r5613

state

Energy saved - with respect to the adjustable r0041

characteristic (p3320 ... p3329)
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7.5 Communication via EtherNet/IP

Via EtherNet/IP you can enter commands and setpoints, read-out status information and
actual values, change parameter values and reset faults.

Process data (setpoints, actual values, etc.) are transferred in EtherNet/IP using assemblies.
In addition to the assemblies, there are objects that you can use to set the communication.
The objects and assemblies supported by the inverter are described in Section Supported
objects (Page 121)

7.5.1 Connect converter to Ethernet/IP

The Control Units have two RJ45 sockets for connection to the control system, which you
can use to implement a line topology. You can implement all topologies by using switches.

We recommend the following connector with order number: 6GK1901-1BB10-2Ax0 for
connecting an EtherNet cable.

Instructions for assembling the SIMATIC NET Industrial Ethernet FastConnect RF45 Plug
180 can be found on the Internet under product information " "Assembly instructions for
SIMATIC NET Industrial Ethernet FastConnect RJ45 Plug
(http://support.automation.siemens.com/WW/view/en/37217116/133300)".

Procedure
1 . .
|:> 2 To connect the inverter to a control system via Ethernet, proceed as follows:
1. Connect the inverter to the control system via an Ethernet cable.

2. Either
create a generic I/O module (Page 130) in your control system for cyclic data exchange
between the control system and the inverter
or
load the EDS file of the ODVA into the control system. You can find the file in the internet
at:
(http://www.odva.org/Home/CIPPRODUCTCOMPLIANCE/DeclarationsofConformity/Ethe
rNetIPDOCs/tabid/159/Ing/en-US/Default.aspx) .

O You have connected the inverter to the control system via EtherNet/IP.
See also Section: Interfaces, connectors, switches, control terminals and LEDs on the CU
(Page 41).
Routing and shielding the Ethernet cable

Information can be found on the Internet: EtherNet/IP guidelines
(http://www.odva.org/Home/ODVATECHNOLOGIES/EtherNetlP/EtherNetlPLibrary/tabid/76/|
ng/en-US/Default.aspx).

Commissioning the inverter in an EtherNet/IP network

To commission the inverter, using STARTER you must access the inverter via the USB
interface. To do this, connect the computer to the inverter via the USB interface. See also
Basic commissioning with STARTER (Page 71).
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7.5.2 What do you need for communication via Ethernet/IP?

Check the communication settings using the following questions. If you answer "Yes" to the
questions, you have correctly set the communication settings and can control the inverter via
the fieldbus.

® |s the inverter correctly connected to the EtherNet/IP?

® |s the EDS file (http://support.automation.siemens.com/WW/view/en/48351511) installed
in your control system?

e Have the bus interface and IP address been correctly set?

® Have the signals that the inverter and the control system exchange been correctly
interconnected?

7.5.3 Communication settings for Ethernet/IP

General communication settings

In order to be able to communicate with a higher-level control system via EtherNet/IP, you
must set parameter p2030 = 10.

Further, you must set the following data:

e |P address in p8921 currently valid value in r8931
e Subnet mask in p8923 currently valid value in r8933
e Default gateway in p8922 currently valid value in r8932
e Name of station in p8920 currently valid value in r8930

These parameters apply if p2030 = 10 is set, for EtherNet/IP, even if the parameter name
indicates PROFINET.

Modified addresses only become effective if you switch-off the inverter and switch it on
again; this includes any external 24 V supply that is being used.

Additional settings for communication via EtherNet/IP

Setting the communication profile

The inverter has two communication profiles

® p8980 = 0: SINAMICS profile (factory setting)
A drive profile defined by Siemens for EtherNet/IP based on PROFIdrive

® p8980 = 1. ODVA AC/DC drive profile
A drive profile defined by the ODVA organization

Telegram selection
You select the telegram using p0922.

You can select any of the listed telegrams if you are working with the SINAMICS profile.
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If you use the AC/DC profile of the ODVA, select the standard telegram, p0922 = 1. You
cannot work with the EDS file if you wish to use the assemblies described in Section
Supported objects (Page 121). In this case, you must integrate the inverter into your control
system.

Setting the bus monitoring time

You set the bus monitoring using parameter p8840 in the inverter.

If you set this parameter to 0, the inverter continues to operate even if the bus develops a
fault condition. If you set a time # 0, then the inverter switches off with FO8501 "Setpoint
timeout" if the control system does not issue any signals within this time.

7.5.4 Additional settings if you are working with the AC/DC profile

If you change the following settings in the inverter by accessing the appropriate parameters,
you must switch-off the inverter and switched it on again in order that these changes become
effective. The changes become immediately effective when making the changes via the
control system with objects 90 hex or 91 hex.

Setting the off response for the motor

You set the standard off response for the inverter using parameter p8981.:

® p8981 = 0: OFF1 (factory setting), also corresponds to the setting in the SINAMICS
profile

® p8981 =1: OFF2

You can find details on OFF1 and OFF2 in section Switching the motor on and off

(Page 193)

Setting the speed and torque scaling

You scale the speed and torque display using parameter p8982 or p8983. Setting range: 25
to 25,

Displaying the maximum process data that can be transferred (PZD)

® 2067[0] maximum interconnected PZD length - receiving

® p2067[1] maximum interconnected PZD length - sending
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7.5.5

Supported objects

EtherNet/IP objects supported by the G120

7.5 Communication via EtherNet/IP

Object class Object name Objects ODVA objects | SINAMICS
hex dec required objects
1 hex 1 Identity object X
4 hex Assembly object X
6 hex 6 Connection Manager object X
28 hex 30 Motor Data Object X
29 hex 31 Supervisor Object X
2A hex 42 Drive Object X
32C hex 44 Siemens Drive Object X
32D hex 45 Siemens Motor Data Object X
90 hex 144 Parameter object X
91 hex 145 Parameter object free access (DS47) X
F5 hex 245 TCP/IP Interface object Y X
F6 hex 246 Ethernet Link object 1) X
401 hex ... 43E he | 1025 ... 10 | Parameter object X
X 86
1) these objects are part of the EtherNet/IP system management.
ODVA AC/DC assembly
Number required/ Type Name
hex dec optional
14 hex 20 Required Sending Basic Speed Control Output
15 hex 21 Optional Sending Extended Speed Control Output
16 hex 22 Optional Sending Speed and Torque Control Output
17 hex 23 Optional Sending Extended Speed and Torque Control Output
18 hex 24 Optional Sending Process Control Output
19 hex 25 Optional Sending Extended Process Control Output
46 hex 70 Required Receiving Basic Speed Control Input
47 hex 71 Optional Receiving Extended Speed Control Input
48 hex 72 Optional Receiving Speed and Torque Control Input
49 hex 73 Optional Receiving Extended Speed and Torque Control Input
4A hex 74 Optional Receiving Process Control Input
4B hex 75 Optional Receiving Extended Process Control Input
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Assembly Basic Speed Control, Instance Number: 20, type: Output

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

0 Fault RUN
Reset Forward
1
2 Speed Reference (Low Byte)
3 Speed Reference (High Byte)
Assembly Basic Speed Control, Instance Number: 70, type: Input
Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Running

0 P Faulted
1
2 Speed Actual (Low Byte)
3 Speed Actual (High Byte)

Assembly Basic Speed Control with parameter assembly, Instance Number: 120, type: Output

SINAMICS G120C converter

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 Fault RUN
Reset Forward
1
2 Speed Reference (Low Byte)
3 Speed Reference (High Byte)
4 Data Out 1 Value (Low Byte)
5 Data Out 1 Value (High Byte)
6 Data Out 2 Value (Low Byte)
7 Data Out 2 Value (High Byte)
8 Data Out 3 Value (Low Byte)
9 Data Out 3 Value (High Byte)
10 Data Out 4 Value (Low Byte)
11 Data Out 4 Value (High Byte)
12 Data Out 5 Value (Low Byte)
13 Data Out 5 Value (High Byte)
14 Data Out 6 Value (Low Byte)
15 Data Out 6 Value (High Byte)
16 Data Out 7 Value (Low Byte)
17 Data Out 7 Value (High Byte)
18 Data Out 8 Value (Low Byte)
19 Data Out 8 Value (High Byte)
20 Data Out 9 Value (Low Byte)
21 Data Out 9 Value (High Byte)
22 Data Out 10 Value (Low Byte)
23 Data Out 10 Value (High Byte)
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Assembly Basic Speed Control with parameter assembly, Instance Number: 170, type: Input

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit0 |
0 E;:\:g:g Faulted
1
2 Speed Actual (Low Byte)

3 Speed Actual (High Byte)
4 Data In 1 Value (Low Byte)
5 Data In 1 Value (High Byte)
6 Data In 2 Value (Low Byte)
7 Data In 2 Value (High Byte)
8 Data In 3 Value (Low Byte)
9 Data In 3 Value (High Byte)
10 Data In 4 Value (Low Byte)
11 Data In 4 Value (High Byte)
12 Data In 5 Value (Low Byte)
13 Data In 5 Value (High Byte)
14 Data In 6 Value (Low Byte)
15 Data In 6 Value (High Byte)
16 Data In 7 Value (Low Byte)
17 Data In 7 Value (High Byte)
18 Data In 8 Value (Low Byte)
19 Data In 8 Value (High Byte)
20 Data In 9 Value (Low Byte)
21 Data In 9 Value (High Byte)
22 Data In 10 Value (Low Byte)
23 Data In 10 Value (High Byte)
Assembly Extended Speed Control, Instance Number: 21, type: Output
Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Fault RUN RUN
g NetRef Beneit Reset Reverse | Forward
1
2 Speed Reference (Low Byte)
3 Speed Reference (High Byte)
Assembly Extended Speed Control, Instance Number: 71, type: Input
Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
At Ref From | Crtl From Runnin Runnin .
0 Reference Net Net Ready Reversg Forwarg Yeming Eatked
1 Drive State
2 Speed Actual (Low Byte)
3 Speed Actual (High Byte)

SINAMICS G120C converter
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7.5 Communication via EtherNet/IP

Assembly Extended Speed Control with parameter assembly, Instance Number: 121, type: Output
Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
0 NetRef Net CtrL Fault RUN RUN
Reset Reverse Forward
1
2 Speed Reference (Low Byte)
3 Speed Reference (High Byte)
4 Data Out 1 Value (Low Byte)
5 Data Out 1 Value (High Byte)
6 Data Out 2 Value (Low Byte)
7 Data Out 2 Value (High Byte)
8 Data Out 3 Value (Low Byte)
9 Data Out 3 Value (High Byte)
10 Data Out 4 Value (Low Byte)
11 Data Out 4 Value (High Byte)
12 Data Out 5 Value (Low Byte)
13 Data Out 5 Value (High Byte)
14 Data Out 6 Value (Low Byte)
15 Data Out 6 Value (High Byte)
16 Data Out 7 Value (Low Byte)
17 Data Out 7 Value (High Byte)
18 Data Out 8 Value (Low Byte)
19 Data Out 8 Value (High Byte)
20 Data Out 9 Value (Low Byte)
21 Data Out 9 Value (High Byte)
22 Data Out 10 Value (Low Byte)
23 Data Out 10 Value (High Byte)
SINAMICS G120C converter
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Assembly Extended Speed Control with parameter assembly, Instance Number: 171, type: Input

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

0 At Ref From Ref From Ready Running Running Warning Faulted
Reference | Net Net Reverse Forward

1 Drive State

2 Speed Actual (Low Byte)

3 Speed Actual (High Byte)

4 Data In 1 Value (Low Byte)

5 Data In 1 Value (High Byte)

6 Data In 2 Value (Low Byte)

7 Data In 2 Value (High Byte)

8 Data In 3 Value (Low Byte)

9 Data In 3 Value (High Byte)

10 Data In 4 Value (Low Byte)

11 Data In 4 Value (High Byte)

12 Data In 5 Value (Low Byte)

13 Data In 5 Value (High Byte)

14 Data In 6 Value (Low Byte)

15 Data In 6 Value (High Byte)

16 Data In 7 Value (Low Byte)

17 Data In 7 Value (High Byte)

18 Data In 8 Value (Low Byte)

19 Data In 8 Value (High Byte)

20 Data In 9 Value (Low Byte)

21 Data In 9 Value (High Byte)

22 Data In 10 Value (Low Byte)

23 Data In 10 Value (High Byte)

Assembly Basic Speed and Torque Control , Instance Number: 22, type: Output

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

0 Fault RUN
Reset Forward

1

Speed Reference (Low Byte)
3 Speed Reference (High Byte)

Torque Reference (High Byte)

5 Torque Reference (High Byte)

SINAMICS G120C converter
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7.5 Communication via EtherNet/IP

Assembly Basic Speed and Torque Control , Instance Number: 72, type: Input

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

0 Running RUN
Forward Forward

1

2 Speed Actual (Low Byte)

3 Speed Actual (High Byte)

4 Torque Actual (High Byte)

5 Torque Actual (High Byte)

Assembly Basic Speed and Torque Control with parameter assembly , Instance Number: 122, type:

Output
Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
0 Fault RUN
Reset Forward
1
2 Speed Reference (Low Byte)
3 Speed Reference (High Byte)
4 Torque Reference (High Byte)
5 Torque Reference (High Byte)
6 Data Out 1 Value (Low Byte)
7 Data Out 1 Value (High Byte)
8 Data Out 2 Value (Low Byte)
9 Data Out 2 Value (High Byte)
10 Data Out 3 Value (Low Byte)
11 Data Out 3 Value (High Byte)
12 Data Out 4 Value (Low Byte)
13 Data Out 4 Value (High Byte)
14 Data Out 5 Value (Low Byte)
15 Data Out 5 Value (High Byte)
16 Data Out 6 Value (Low Byte)
17 Data Out 6 Value (High Byte)
18 Data Out 7 Value (Low Byte)
19 Data Out 7 Value (High Byte)
20 Data Out 8 Value (Low Byte)
21 Data Out 8 Value (High Byte)
22 Data Out 9 Value (Low Byte)
23 Data Out 9 Value (High Byte)
24 Data Out 10 Value (Low Byte)
25 Data Out 10 Value (High Byte)
SINAMICS G120C converter
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Assembly Basic Speed and Torque Control with parameter assembly , Instance Number: 172, type:

Input
Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Running Faulted
Forward
1
2 Speed Actual (Low Byte)
3 Speed Actual (High Byte)
4 Torque Actual (High Byte)
5 Torque Actual (High Byte)
6 Data In 1 Value (Low Byte)
7 Data In 1 Value (High Byte)
8 Data In 2 Value (Low Byte)
9 Data In 2 Value (High Byte)
10 Data In 3 Value (Low Byte)
11 Data In 3 Value (High Byte)
12 Data In 4 Value (Low Byte)
13 Data In 4 Value (High Byte)
14 Data In 5 Value (Low Byte)
15 Data In 5 Value (High Byte)
16 Data In 6 Value (Low Byte)
17 Data In 6 Value (High Byte)
18 Data In 7 Value (Low Byte)
19 Data In 7 Value (High Byte)
20 Data In 8 Value (Low Byte)
Data In 8 Value (High Byte)
22 Data In 9 Value (Low Byte)
23 Data In 9 Value (High Byte)
24 Data In 10 Value (Low Byte)
25 Data In 10 Value (High Byte)

Extended Speed and Torque Control, Instance Number: 23, type: Output

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

0 NetRef Net CtrL Fault RUN RUN
Reset Reverse Forward

1

2 Speed Reference (Low Byte)

3 Speed Reference (High Byte)

4 Torque Reference (High Byte)

5 Torque Reference (High Byte)

SINAMICS G120C converter
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7.5 Communication via EtherNet/IP

Extended Speed and Torque Control, Instance Number: 73, type: Input

Byte

Bit 7 Bit 6 Bit 5

Bit 4

Bit 3

Bit 2

Bit 1

Bit O

0

At Ref From
Reference | Net Net

Crtl From

Ready

Running
Reverse

Running
Forward

Warning

Faulted

Drive State

Speed Actual (Low Byte)

Speed Actual (High Byte)

Torque Actual (High Byte)

Al [(W|N |-

Torque Actual (High Byte)

Basic Speed and Torque Control with parameter assembly, Instance Number: 123, type: Output

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit O
0 NetRef Net CtrL Fault RUN RUN
Reset Reverse Forward
1
2 Speed Reference (Low Byte)
3 Speed Reference (High Byte)
4 Torque Reference (High Byte)
5 Torque Reference (High Byte)
6 Data Out 1 Value (Low Byte)
7 Data Out 1 Value (High Byte)
8 Data Out 2 Value (Low Byte)
9 Data Out 2 Value (High Byte)
10 Data Out 3 Value (Low Byte)
11 Data Out 3 Value (High Byte)
12 Data Out 4 Value (Low Byte)
13 Data Out 4 Value (High Byte)
14 Data Out 5 Value (Low Byte)
15 Data Out 5 Value (High Byte)
16 Data Out 6 Value (Low Byte)
17 Data Out 6 Value (High Byte)
18 Data Out 7 Value (Low Byte)
19 Data Out 7 Value (High Byte)
20 Data Out 8 Value (Low Byte)
21 Data Out 8 Value (High Byte)
22 Data Out 9 Value (Low Byte)
23 Data Out 9 Value (High Byte)
24 Data Out 10 Value (Low Byte)
25 Data Out 10 Value (High Byte)
SINAMICS G120C converter
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7.5 Communication via EtherNet/IP

Basic Speed and Torque Control with parameter assembly, Instance Number: 173, type: Input

Byte Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0

0 At Ref From Crtl From Ready Running Running Warning Faulted
Reference | Net Net Reverse Forward

1 Drive State

2 Speed Actual (Low Byte)

3 Speed Actual (High Byte)

4 Torque Actual (High Byte)

5 Torque Actual (High Byte)

6 Data In 1 Value (Low Byte)

7 Data In 1 Value (High Byte)

8 Data In 2 Value (Low Byte)

9 Data In 2 Value (High Byte)

10 Data In 3 Value (Low Byte)

11 Data In 3 Value (High Byte)

12 Data In 4 Value (Low Byte)

13 Data In 4 Value (High Byte)

14 Data In 5 Value (Low Byte)

15 Data In 5 Value (High Byte)

16 Data In 6 Value (Low Byte)

17 Data In 6 Value (High Byte)

18 Data In 7 Value (Low Byte)

19 Data In 7 Value (High Byte)

20 Data In 8 Value (Low Byte)

21 Data In 8 Value (High Byte)

22 Data In 9 Value (Low Byte)

23 Data In 9 Value (High Byte)

24 Data In 10 Value (Low Byte)

25 Data In 10 Value (High Byte)

SINAMICS G120C converter
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7.5 Communication via EtherNet/IP

7.5.6 Create generic I/O module

For certain control systems, you cannot use the EDS file provided by the ODVA. In these
cases, you must create a generic /0O module in the control system for the cyclic
communication.

Procedure
1 .
|:> Proceed as follows to create a generic I1/0O module:

1. In your control system, via "New module" create a new "I/O module", "Generic" type.

2. In the control system, enter the lengths for the process data for cyclic communication,
which you have selected in STARTER, r2067[0] (input), r2067[1] (output), for example:
Standard telegram 2/2.

3. In STARTER, set the same values for IP address, Subnet Mask, Default Gateway and the
Name of Station as in the control system (see Communication settings for Ethernet/IP
(Page 119))

O You have created a generic 1/O module for cyclic communication with the inverter.

SINAMICS G120C converter
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7.6

7.6.1

7.6 Communication via RS485

Communication via RS485

Integrating inverters into a bus system via the RS485 interface

Connecting to a network via RS485

Connect the inverter to your fieldbus via the RS485 interface. Position and assignment of the
RS485 interface can be found in Section Interfaces, connectors, switches, terminal blocks
and LEDs of the converter (Page 41). This connector has short-circuit proof, isolated pins.

 T~— T~ ] T~
RS485 RS485 Slave RS485 Slave Last RS485 slave
Master Inverter 1 Inverter 2 Inverter n
Bus terminating
ist 5 A OFF | . OFF | ¥ ON
resis ooen [ [ | Cm
! | !
\ o A o
| 1 | e
r+\- - ?\ ;'\ +\ (+\- -F" TTroooTTTeo “F-F
T1 T1 (AL (L |
\ \ /I

7 YAy

Figure 7-8  Communication network via RS485

You must switch-in the bus-terminating resistor for the first and last nodes. The position of
the bus-terminating resistor can be found in Section Interfaces, connectors, switches,
terminal blocks and LEDs of the converter (Page 41).

Note

During bus operation the first and last bus subscriber must be constantly supplied with power
as otherwise the communication with the other subscribers is broken.

With the exception of the first or last slave, when required you can remove slaves from the
bus. To do this, withdraw the bus connector. When doing this, communication to the other
nodes (stations) is not interrupted.

Communication with the controller, even when the supply voltage on the Power Module is
switched off

You must supply the Control Unit with 24 VV DC at terminals 31 and 32 if you wish to maintain
communication with the control system when the line voltage is switched off.

In the case of short interruptions of the 24 V voltage supply, the inverter may report a fault
without communications with the controller being interrupted.
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7.6 Communication via RS485

7.6.2

7.6.2.1

Communication via USS

The USS protocol is a serial-data connection between one master and one or more slaves. A

master is, for example:

® A programmable logic controller (e.g. SIMATIC S7-200)

e APC
The inverter is always a slave.
A maximum of 31 slaves is possible.

The maximum cable length is 100 m.

Information about how to connect the inverter to the USS fieldbus is provided in Section
Integrating inverters into a bus system via the RS485 interface (Page 131).

Basic settings for communication

Setting the address

132

Q-Pulse Id

You set the bus address of the inverter using the
address switches on the Control Unit, using
parameter p2021 or in STARTER.

Valid address range: 1 ... 30

If you have specified a valid address using the
address switches, this address will always be the one
that takes effect, and parameter p2021 (factory
setting: 0) will not be able to be changed.

The positions of the address switches are described
in Section: Interfaces, connectors, switches, terminal
blocks and LEDs of the converter (Page 41).
Procedure

To change the bus address, proceed as follows:

Bit6 (64) W

Bit5 (32) W

Bit4 (16)

Bit3(8) M

Bit 2 (4

) |
Bit1(2) W
Bit0 (1) M

On Off

1. Set the address using one of the subsequently listed options:

— using the address switches

— with an operator panel using p2021

Example:

On

Om| m| mmm

— in STARTER using screen form "Control Unit/Communication/Fieldbus”, or using the

expert list with p2021

2. Switch on the inverter power supply and, if being used, the 24 V supply

for the Control Unit.

3. Switch on the voltages again after all LEDs at the inverter have gone dark.

This means that you have changed the bus address.

SINAMICS G120C converter
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7.6 Communication via RS485

Additional settings

Parameter Description

p0015 =21 Macro drive device
Select the I/O configuration

p2020 Setting the baud rate
Value | Baud rate Value | Baud rate
42400 9 (57600
54800 10| 76800
6 | 9600 11 {93750
7| 19200 12115200
8 | 38400 13| 187500
p2022 Fieldbus interface USS PZD number

Sets the number of 16-bit words in the PZD part of the USS telegram
Setting range: 0... 8 (0 ... 8 words)

p2023 Fieldbus interface USS PIV number
Sets the number of 16-bit words in the PIV part of the USS telegram
Setting range:

e 0,3,4: 0, 3o0r4words
o 127: variable length

p2040 Fieldbus interface monitoring time [ms]
Sets the monitoring time to monitor the process data received via the fieldbus. If no
process data is received within this time, an appropriate message is output

7.6.2.2 Telegram structure

Overview

A USS telegram comprises a series of elements with a defined sequence. Each element
contains 11 bits.

Final

Header information n net data information
A, ~ A e ——,
STX LGE ADR 1 2. b n BCC
kS e A = - = ~ "
Start delay ~ ~ . USSframe
- S~
- S
-~ ~
- g
-~ S
1 Bit ; 1 Bit | 1 Bit
Start 8-bit data P-even| stop
Figure 7-9  Structure of a USS telegram
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7.6 Communication via RS485

Telegram part Description
Start delay / There is always a start and/or response delay between two telegrams (see
response delay alsoTime-out and other errors (Page 141))
STX An ASCII character (02 hex) indicates the beginning of the message.
LGE The telegram length "LGE" is calculated as follows:
LGE = user data (n bytes) + ADR (1 byte) + BCC (1 byte)
ADR 7 6 5 4 3 2 1 0
Special Mirror | Broadcast | | | |
telegram | telegram bit Address
I I I I
e Bit 7 = 0: Normal data exchange.
Bit 7 =1, to transfer telegrams that require a net data structure different
from the device profile.
e Bit 6 = 0: Normal data exchange.
Bit 6 = 1: Testing the bus connection: The converter returns the telegram
unchanged to the master.
e Bit5=0: Normal data exchange.
(Bit 5 = 1: Not supported in the converter.)
e Bits 0 ... 4: Address of the converter.
Net data See section User data range of the USS telegram (Page 134).
BCC Checksum (exclusive or) across all telegram bytes — with the exception of
BCC.
7.6.2.3 User data range of the USS telegram

The user data area consists of the following elements:

e Parameter channel (PIV) for writing and reading parameter values

® Process data (PZD) for controlling the drive.

Log data
Log words

PIVIPZD

Data byte

Parameter channel (PIV) Process data (PZD)
PKW1 | PKW2 | PKW3 | PKW4 PKWm| PZD1 | PZD2 | PZD3 | PZD4 | .. | PZD8
PKE | IND |PWE1|PWE2 PWEm| STW1 | HSW STW2
ZSW1 | HIW ZSW2
1123|456 8 P E E E E l: E E E 3
112]3]|4|5[|6]7]8 16
p2023=3 N [p2022=2
|p2023=4 - [p2022=4 a
p2023 =127 (variable length) ’?p2022=8 |
T 1

Figure 7-10 USS telegram - user data structure
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Parameter channel

In parameter p2023 you specify the parameter channel length.

Parameter channel with fixed and variable length

® p2023=0
With this setting, no parameter values are transferred.

® p2023=3
You can select this setting if you only want to read or write 16-bit data or alarm signals.

e p2023 =4:
If you want to read or write 32-bit values (for example indexed parameters or bit
parameters, e.g. r0722.2), then this setting is required. In this case, the send or receive
telegram always contains four words, even if only three would be required. The values
are enter right-justified in the 4th word.

® p2023 =127:
If you set p2023 = 27 (variable length), the send and response telegrams are as long as
the task actually requires.

Process data

Parameter p2022 defines the length for the process data. You can transfer up to eight
process data items in one telegram (p2022 =0 ... 8). For p2022 = 0, no process data is
transferred.

7.6.2.4 USS parameter channel

Structure of the parameter channel

Depending on the setting in p2023, the parameter channel has a fixed length of three or four
words, or a variable length, depending on the length of the data to be transferred.

1. and 2nd word contain the parameter number and index as well as the type of job (read or
write). The other words of the parameter channel contain parameter contents. The
parameter contents can be 8-bit values, 16-bit values (such as baud rate) or 32-bit values
(e.g. CO parameters). The parameter contents are entered right justified in the word with the
highest number. Words that are not required are assigned O.

Bit 11 in the 1st word is reserved and is always assigned O.

The diagram shows a parameter channel that is four words long.

Parameter channel [

PKE, 1st word | IND (2nd word) [ PWE (3rd and 4th word) |
15121110 0.0 ! 16.8 % 7.0 i ____ 15.0 _____t 15..0 :
i AK 1S PNU i Pageindex ' Subindex PWE 1, high word | PWE 2, low word

= ' H ] .
M

You can find examples of telegrams at the end of this section.
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Request and response IDs

Bits 12 to 15 of the first word of the parameter channel contain the request and response
identifier. The possible identifiers and further explanations can be found in the following
tables.

Overview of the request identifiers controller - inverter

Request Description Response identifier
identifier positive | negative
0 No request 0 718
1 Request parameter value 1/2 718
2 Change parameter value (word) 1 718
3 Change parameter value (double word) 2 718
4 Request descriptive element 1 3 718
62 Request parameter value (field) V 4/5 718
72 Change parameter value (field, word) 1 4 718
82 Change parameter value (field, double word) ¥ 5 718
9 Request number of field elements 6 718

1) The required element of the parameter is specified in IND (2nd word).

2 The following request IDs are identical: 1 =6,2=7 3 = 8.
We recommend that you use identifiers 6, 7, and 8.

Overview of the response identifiers inverter - controller

The response identifier depends on the request identifier.

Response Description
identifier
0 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

Inverter cannot process the request (with error number)

O (N[~ |WIN|F

No master controller status / no authorization to change parameters of the
parameter channel interface

1) The required element of the parameter is specified in IND (2nd word).
2) The required element of the indexed parameter is specified in IND (2nd word).

SINAMICS G120C converter
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Overview of the error numbers in response identifier 7 (inverter cannot process the request)

For response identifier 7, the inverter sends one of the following error numbers in the highest
word of the parameter channel to the controller.

No. Description

00 hex lllegal parameter number (access to a parameter that does not exist)

01 hex Parameter value cannot be changed (change request for a parameter value that cannot be
changed)

02 hex Lower or upper value limit exceeded (change request with a value outside the value limits)
03 hex Incorrect subindex (access to a subindex that does not exist.)

04 hex No array (access with a subindex to non-indexed parameters)

05 hex Incorrect data type (change request with a value that does not match the data type of the
parameter)

06 hex | Setting not permitted, only resetting (change request with a value not equal to 0 without
permission)

07 hex Descriptive element cannot be changed (change request to a descriptive element error
value that cannot be changed)

0B hex | No master control (change request but with no master control, see also p0927.)

0C hex | Keyword missing

11 hex | Request cannot be executed due to the operating state (access is not possible for
temporary reasons that are not specified)

14 hex Inadmissible value (change request with a value that is within the limits but which is illegal
for other permanent reasons, i.e. a parameter with defined individual values)

65 hex Parameter number is currently deactivated (depending on the mode of the inverter)

66 hex | Channel width is insufficient (communication channel is too small for response)

68 hex lllegal parameter value (parameter can only assume certain values)

6A hex | Request not included / task is not supported (the valid request identifications can be found
in table "Request identifications controller — inverter")

6B hex | No change access for a controller that is enabled. (operating status of the inverter
prevents a parameter change)

86 hex | Write access only for commissioning (p0010 = 15) (operating status of the inverter
prevents a parameter change)

87 hex | Know-how protection active, access locked

C8 hex | Change request below the currently valid limit (change request to a value that lies within
the "absolute" limits, but is however below the currently valid lower limit)

C9 hex | Change request above the currently valid limit (example: a parameter value is too large for
the inverter power)

CC hex | Change request not permitted (change is not permitted as the access code is not
available)
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7.6 Communication via RS485

Parameter number

Parameter numbers <2000 PNU = parameter number.

Write the parameter number into the PNU (PKE bit 10 ... 0).

Parameter numbers 22000 PNU = parameter number - offset.

Write the parameter number minus the offset into the PNU

(PKE bit 10 ... 0).

Write the offset in the page index (IND bit 15 ... 8).

Table 7-9  Offset and page index of the parameter numbers

Parameter number | Offset | Page index
Hex Bit 15 | Bit 14 | Bit 13 | Bit 12 | Bit 11 | Bit 10 | Bit9 | Bit8

0000 ... 1999 0 0 hex 0 0 0 0 0 0 0 0
2000 ... 3999 2000 | 80 hex 1 0 0 0 0 0 0 0
6000 ... 7999 6000 | 90 hex 1 0 0 1 0 0 0 0
8000 ... 9999 8000 | 20 hex 0 0 1 0 0 0 0 0
10000 ... 11999 10000 | AO hex 1 0 1 0 0 0 0 0
20000 ... 21999 20000 | 50 hex 0 1 0 1 0 0 0 0
30000 ... 31999 30000 | FO hex 1 1 1 1 0 0 0 0
60000 ... 61999 60000 | 74 hex 0 1 1 1 0 1 0 0

Indexed parameters

For indexed parameters, you must write the index as hex value into the subindex (IND

bit 7 ... 0).

Parameter contents

138
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Parameter contents can be parameter values or connector parameters. You require two
words for connector parameters. For interconnecting connector parameters please see

Section Interconnecting signals in the converter (Page 369).

Enter the parameter value in the parameter channel right-justified as follows:

e 8-bitvalues: Low word, bitO...7,
bits 8 ... 15 are zero.

e 16-bit values: Low word, bits 0 ... 15,
e 32-bit values: Low word and high word

Enter a connector parameter right-justified as follows:

e Number of the connector parameter: High word
o Drive object of the connector parameter: Low word, bits 10 ... 15
e The index or bit field number of the connector parameter: Low word, bits 0 ... 9
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Telegram examples, parameter channel length = 4

7.6 Communication via RS485

Read request: Read out serial number of the Power Module (p7841[2])

To obtain the value of the indexed parameter p7841, you must fill the telegram of the
parameter channel with the following data:

® PKE, bit 12 ... 15 (AK): = 6 (request parameter value (field))

® PKE, bit 0 ... 10 (PNU): = 1841 (Parameter number without offset)
Parameter number = PNU + offset (page index)
(7841 = 1841 + 6000)

® IND, bit 8 ... 15 (page index): = 90 hex (offset 6000 2 90 hex)
® IND, bit O ... 7 (subindex): = 2 (Index of the parameter)

® Because you want to read the parameter value, words 3 and 4 in the parameter channel
for requesting the parameter value are irrelevant. They should be assigned a value of 0,

for example.
Parameter channel
PKE (1st word) IND, 2nd word PWE?1 - high, 3rd word PWE?2 - low, 4th word
15 ... 1211 10..0 15..8 7..0 15..0 15...10 9..0
AK Parameter number Page index Subindex Parameter value Drive Object Index
o[1]1]o[o[1]1]1]o]o[1]1]o]o]o]1]1]o[o[1]o[o[o]o[o]o]0]0]0]o[1]ofo]o]o]o[0]o]o[o[o]o]o]o]o[o]oo[o]o]o]o]o]o]o[o]o[o[o]o]o]o]o]0

Figure 7-11 Telegram for a read request from p7841[2]

Write request: Changing the automatic restart mode (p1210)

Parameter p1210 defines the automatic restart mode:
® PKE, bit 12 ... 15 (AK): = 7 (change parameter value (field, word))
e PKE, bit 0 ... 10 (PNU): = 4BA hex (1210 = 4BA hex, no offset, as 1210 < 1999)

e IND, bit 8 ... 15 (page index): = 0 hex (offset O corresponds to 0 hex)

® IND, bit O ... 7 (subindex): = 0 hex (parameter is not indexed)
® PWEL], bit0 ... 15: =0 hex
® PWE2, bit0 ... 15: = 1A hex (26 = 1A hex)

Parameter channel

PKE, 1st word IND, 2nd word PWE?1 - high, 3rd word PWE?2 - low, 4th word
15 ... 12]i1 100 15..8 Tis0 15...0 15...0
AK Parameter number Page index Subindex Parameter value (bit 16 ... 31) Parameter value (bit 0 ... 15)
o[1]1]1]o[1]o]o]1]o[1]1]1]o]1]o]o]o]0]o]o[o[o]o[o]o]0]0]0]o]o]ofo]o]o]o[0]o]o[o[o]o]o]o]o[o]oo[o]o]o]o]o]o]oo]o[o[o[1]1]o]1]0

Figure 7-12 Telegram, to activate the automatic restart with p1210 = 26
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7.6 Communication via RS485

Write request: Assign digital input 2 with the function ON/OFF1 (p0840[1] = 722.2)

In order to link digital input 2 with ON/OFF1, you must assign parameter p0840[1] (source,
ON/OFF1) the value 722.2 (DI 2). To do this, you must fill the telegram of the parameter
channel as follows:

PKE, bit 12 ... 15 (AK): = 7 hex (change, parameter value (field, word))

PKE, bit O ... 10 (PNU): = 348 hex (840 = 348 hex, no offset, as 840 < 1999)

IND, bit 8 ... 15 (page index): = 0 hex (offset O 2 0 hex)

IND bit O ... 7 (subindex): = 1 hex (command data set, CDS1 = index1)

PWEL, bit 0 ... 15: = 2D2 hex (722 = 2D2 hex)

PWE2, bit 10 ... 15: = 3f hex (drive object - for SINAMICS G120, always 63 = 3f hex)
PWEZ2, bit 0 ... 9: = 2 hex (index or bit number of the parameter: DI 2 = r0722.2)

Parameter channel
PKE, 1st word IND, 2nd word PWE?1 - high, 3rd word PWE?2 - low, 4th word
15 ... 121 100 15..8 T30 15...0 15...10 9..0
AK Parameter number Page index Subindex Parameter value Drive Object Index
o[1]1]1]o]o]1]1]o]1]o[o[1]o]o]o]o]o[o]o]o[o[o]o[o]o]o]oo[o[o[1[o]o]o]o[o]o[1]o[1]1]o]1]o[o[1]o[1]1]1]1]1]1]o[o]o[o[o]o]o]o]1]0

Figure 7-13 Telegram, to assign DI 2 with ON/OFF1

7.6.2.5 USS process data channel (PZD)

Description

The process data channel (PZD) contains the following data depending on the transmission
direction:

e Control words and setpoints for the slave

e Status words and actual values for the master.

140
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Request
to USS slave

Response
to USS master

STW1  HSW STW2
T T I I T
PzD1 PZD2 PzD3 PZD4 i PZD8
1 1 I | I
p2022 .
ZSW1 HIW ZSW2
T T T T T
PzD1 | PzD2 | PzD3 | PzD4 s PZD8
1 | 1 1 [ I—
p2022=2
< p2022 = 8 .

Figure 7-14 Process data channel

SINAMICS G120C converter
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7.6.2.6

7.6 Communication via RS485

The first two words are:
e Control 1 (STW1) and main setpoint (HSW)
e Status word 1 (ZSW1) and main actual value (HIW)

If p2022 is greater than or equal to 4, then the converter receives the additional control word
(STW2).

You define the sources of the PZD using parameter p2051.

For further information, please refer to the List Manual.

Time-out and other errors

You require the telegram runtimes in order to set the telegram monitoring. The character
runtime is the basis of the telegram runtime:

Table 7- 10 Character runtime

Baud rate in bit/s Transmission time per bit Character run time (= 11 bits)
9600 104.170 us 1.146 ms
19200 52.084 ps 0.573 ms
38400 26.042 us 0.286 ms
115200 5.340 us 0.059 ms

The telegram runtime is longer than just purely adding all of the character runtimes
(=residual runtime). You must also take into consideration the character delay time between
the individual characters of the telegram.

| Residual runtime 50% of compressed |
: (compressed telegram) telegram residual runtime :
I >4 >
I I :
STX LGE ADR 1. 2. HE n. BCC |
1 1 l
I I
I I
T T
STX LGE ADR 1. 2. HE n. BCC
1 1
— l—— e «
Character delay time Character runtime

_—. -
. A

Maximum remaining telegram runtime

Figure 7-15 Telegram runtime as the sum of the residual runtime and character delay times

The total telegram runtime is always less than 150% of the pure residual runtime.

Before each request telegram, the master must maintain the start delay. The start delay
must be > 2 x character runtime.

The slave only responds after the response delay has expired.

SINAMICS G120C converter
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7.6 Communication via RS485

Telegram monitoring of the master

sTX|LGE [ADR| 1. :::

m
9]
Q)
Sta_rt_d_el_a! e

!
:

Request from master

. 1 ]
n. |Bcc!:h: : | sTX| LGE :::
@
1= 1 ] I
18 Slave response I 1 Request from
;o :%?: the master
c T
1 S [sx]|Lee[aorR] 1. n. [Bec] Sl
I % I . 1!
— —lnl—

Figure 7-16  Start delay and response delay

The duration of the start delay must at least be as long as the time for two characters and
depends on the baud rate.

Table 7- 11 Duration of the start delay

Baud rate in bit/s | Transmission time per character (= 11 bits) Min. start delay
9600 1.146 ms >2.291 ms
19200 0.573 ms > 1.146 ms
38400 0.286 ms >0.573 ms
57600 0.191 ms >0.382 ms
115200 0.059 ms >0.117 ms

Note: The character delay time must be shorter than the start delay.

With your USS master, we recommend that the following times are monitored:

e Response delay:

e Telegram runtime:

Response time of the slave to a request from the master

The response delay must be < 20 ms, but longer than the start
delay

Telegram monitoring of the converter

142
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Transmission time of the response telegram sent from the slave

The converter monitors the time between two requests of the master. Parameter p2040
defines the permissible time in ms. If a time p2040 *# 0 is exceeded, then the converter
interprets this as telegram failure and responds with fault F01910.

150% of the residual runtime is the guide value for the setting of p2040, i.e. the telegram

runtime without taking into account the character delay times.

For communication via USS, the converter checks bit 10 of the received control word 1. If the
bit is not set when the motor is switched on ("Operation"), the converter responds with fault

F07220.

SINAMICS G120C converter
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7.6.3 Communication over Modbus RTU

Overview of communication using Modbus

The Modbus protocol is a communication protocol with linear topology based on a
master/slave architecture.

Modbus offers three transmission modes:

e Modbus ASCII
Data in ASCII code. The data throughput is lower compared to RTU.

e Modbus RTU (RTU: Remote Terminal Unit)
Data in binary format. The data throughput is greater than in ASCII code.

® Modbus TCP
Data as TCP/IP packets. TCP port 502 is reserved for Modbus TCP. Modbus TCP is
currently undergoing definition as a standard (IEC PAS 62030 (pre-standard)).

The Control Unit supports Modbus RTU as a slave with even parity.

1 Bit ; 1 Bit | 1 Bit
‘ Start 8 bits of data P-even| stop

Communication settings

® Communication using Modbus RTU takes place over the RS485 interface with a
maximum of 247 slaves.

® The maximum cable length is 100 m.

® Two 100 kQ resistors are provided to polarize the receive and send cables.

Note
It is not permitted to change over the units

The "Unit changover (Page 232)" function is not permissible with this bus system!

SINAMICS G120C converter
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7.6.3.1
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Basic settings for communication

You set the bus address of the inverter using the
address switches on the Control Unit, using
parameter p2021 or in STARTER.

Using parameter p2021 (factory setting: 1) or using
STARTER, you can only set the address, if all
address switches are set to "OFF" (0).

Valid address range: 1 ... 247

If you have specified a valid address using the
address switches, this address will always be the one
that takes effect, and parameter p2021 (factory
setting: 1) will not be able to be changed.

The positions of the address switches are described
in Section: Interfaces, connectors, switches, terminal
blocks and LEDs of the converter (Page 41).

Procedure

To change the bus address, proceed as follows:

Bit6 (64) W

Bit5 (32) W

Bit4 (16) W

Bit3(8) M

Bit 2 (4

) |
Bit1(2) M
Bit0(1) M

On Off

Example:

1. Set the address using one of the subsequently listed options:

— using the address switches

— with an operator panel using p2021

On

Om m mmm

— in STARTER using screen form "Control Unit/Communication/Fieldbus", or using the

expert list with p2021

2. Switch on the inverter power supply and, if being used, the 24 V supply

for the Control Unit.

3. Switch on the voltages again after all LEDs at the inverter have gone dark.

This means that you have changed the bus address.

Active 17/06/2014
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Additional settings

Parameter Description

p0015 =21 Macro drive unit

Selecting the I/O configuration
p2030 =2 Fieldbus protocol selection

2: Modbus
p2020 Fieldbus baud rate
Factory setting = 19200 bit/s
p2024 Modbus timing (see Section "Baud rates and mapping tables (Page 146)")

¢ Index 0: Maximum slave telegram processing time:
The time after which the slave must have sent a response to the master.

e Index 1: Character delay time:
Character delay time: Maximum permissible delay time between the individual
characters in the Modbus frame (Modbus standard processing time for 1.5 bytes).

¢ Index2: Inter-telegram delay:
Maximum permissible delay time between Modbus telegrams (Modbus standard
processing time for 3.5 bytes).

p2029 Fieldbus fault statistics
Displays receive faults on the fieldbus interface

p2040 Process data monitoring time
Determines the time after which an alarm is generated if no process data is
transferred

Note: You must adapt the time depending on the number of slaves and the baud rate
is set on the bus (factory setting = 100 ms).

SINAMICS G120C converter
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7.6.3.2 Modbus RTU telegram

Description

For Modbus, there is precisely one master and up to 247 slaves. The master always starts
the communication. The slaves can only transfer data at the request of the master. Slave-to-
slave communication is not possible. The Control Unit always operates as slave.

The following figure shows the structure of a Modbus RTU telegram.

Modbus RTU-Telegramm

Initial interframe interframe
pause delay delay

Initial pause Intgrflrame
ela
Protocol Data Unit (PDU) y
S| CRC

lave -
Function
TS I data
2 Byte "o
= 3.5 bytes 1 Byte 1 Byte 0 ... 252 Bytes
CRC low |CRC high| e o e
@ o o o o o L
235bytes |E| 1Byte |E| 1Byte |E| 1Byte |E| 1Byte [E| 1Byte |E| 1Byte
- = iz = iz - .o s
> > > > > >
o o @ o @ o
o o © o © ]
h= = =l = =l -
g g g g g g
[$) (8] o (5] o [4)
© B o B o ©
o] 1] 1] 1] 1] o
=4 = = = = K =4
(3] (@] O o O O

Figure 7-17 Modbus with delay times

The data area of the telegram is structured according to the mapping tables.

7.6.3.3 Baud rates and mapping tables

Permissible baud rates and telegram delay
The Modbus RTU telegram requires pauses for the following cases:
e Start detection
e Between the individual frames
e End detection

Minimum duration: Processing time for 3.5 bytes (can be set via p2024[2]).

SINAMICS G120C converter
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A character delay time is also permitted between the individual bytes of a frame. Maximum
duration: Processing time for 1.5 bytes (can be set via p2024[1]).

Table 7- 12 Baud rates, transmission times, and delays

Baud rate in bit/s (p2020) | Transmission time per | Minimum pause Maximum pause
character (11 bits) between two between two bytes
telegrams (p2024[2]) | (p2024[1])

4800 2.292 ms 2 8.021 ms < 3.438 ms
9600 1.146 ms 24.010 ms <1.719ms
19200 (factory setting) 0.573 ms >21.75ms <0.859 ms
38400 0.286 ms 21.75ms <0.75ms
57600 0.191 ms 21.75ms < 0.556 ms
76800 0.143 ms >21.75ms <0.417 ms
93750 0.117 ms >1.75ms <0.341 ms
115200 0.095 ms 21.75ms <0.278 ms
187500 0.059 ms >21.75ms <0171 ms
Note

The factory setting for p2024[1] and p2024[2] is 0. The converter specifies the associated
values depending on the protocol selection (p2030) or the baud rate.

Modbus register and Control Unit parameters

The Modbus protocol contains register or bit numbers for addressing memory. You must
assign the appropriate control words, status words and parameters to these registers in the
slave.

The converter supports the following addressing ranges:

Addressing range Remark
40001 ... 40065 Compatible with Micromaster MM436
40100 ... 40522

The valid holding register addressing range extends from 40001 to 40522. Access to other
holding registers generates the fault "Exception Code".

The registers 40100 to 40111 are described as process data.

Note
R"; "W"; "R/W" in the column Modbus access stands for read (with FC03); write (with FC06);
read/write.

SINAMICS G120C converter
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Table 7- 13  Assigning the Modbus register to the parameters of the Control Unit

Modbus | Description Modbu | Unit Scaling On/Off text Data / parameter
Reg. s factor or value range

No. access

Process data

Control data

40100 | Control word R/W - Process data 1
40101 | Main setpoint RW |- Process data 2
Status data

40110 | Status word R - Process data 1
40111 | Main actual value R - Process data 2
Parameter data

Digital outputs

40200 DOO R/W -- HIGH LOW | p0730, r747.0, p748.0
40201 DO 1 R/W -- HIGH LOW | p0731,r747.1, p748.1
40202 DO 2 R/W -- HIGH LOW | p0732,r747.2, p748.2
Analog outputs

40220 |AOO R % 100 -100.0 ... 100.0 |r0774.0

40221 AO 1 R % 100 -100.0 ... 100.0 (r0774.1

Digital inputs

40240 DI O R -- 1 HIGH LOW |r0722.0

40241 DI1 R -- 1 HIGH LOW |r0722.1

40242 DI 2 R -- 1 HIGH LOW |r0722.2

40243 DI 3 R -- 1 HIGH LOW |r0722.3

40244 DI 4 R -- 1 HIGH LOW |r0722.4

40245 DI 5 R -- 1 HIGH LOW | r0722.5

Analog inputs

40260 Al O R % 100 -300.0 ... 300.0 |r0755 [O]

40261 All R % 100 -300.0 ... 300.0 |rO755 [1]

40262 |AI2 R % 100 -300.0 ... 300.0 |r0755 [2]

40263 |AI3 R % 100 -300.0 ... 300.0 |r0755 [3]
Converter identification

40300 | Powerstack number R - 1 0...32767 r0200

40301 | Converter firmware R - 0.0001 0.00 ... 327.67 |r0018

Converter data

40320 | Rated power of the power unit R kw 100 0...327.67 r0206

40321 | Current limit RW | % 10 10.0 ... 400.0 p0640

40322 | Ramp-up time R/W |s 100 0.00 ... 650.0 pl120

40323 | Ramp-down time R/W |s 100 0.00 ... 650.0 pli21

40324 | Reference speed R/W RPM |1 6.000 ... 32767 | p2000

148

Q-Pulse Id

SINAMICS G120C converter

Operating Instructions, 01/2013, FW V4.6, ASE02999804C AB

Active 17/06/2014

Page 148 of 404



Configuring the fieldbus

7.6 Communication via RS485

Modbus | Description Modbu | Unit Scaling On/Off text Data / parameter

Reg. (3 factor or value range

No. access

Converter diagnostics

40340 | Speed setpoint R RPM |1 -16250 ... 16250 |r0020

40341 | Actual speed value R RPM |1 -16250 ... 16250 |r0022

40342 Output frequency R Hz 100 - 327.68 ... 327.67 | r0024

40343 Output voltage R \% 1 0...32767 r0025

40344 | DC-link voltage R \Y 1 0...32767 r0026

40345 | Actual current value R A 100 0...163.83 r0027

40346 | Actual torque value R Nm 100 - 325.00 ... 325.00 | r0031

40347 | Actual active power R kw 100 0...327.67 r0032

40348 | Energy consumption R kwh 1 0...32767 ro039

40349 | Control priority R - 1 HAND | AUTO |r0807

Fault diagnostics

40400 | Failure number, index O R - 1 0...32767 r0947 [0]

40401 | Failure number, index 1 R - 1 0...32767 r0947 [1]

40402 | Failure number, index 2 R - 1 0...32767 r0947 [2]

40403 | Failure number, index 2 R - 1 0...32767 r0947 [3]

40404 | Failure number, index 3 R - 1 0...32767 r0947 [4]

40405 | Failure number, index 4 R - 1 0...32767 r0947 [5]

40406 | Failure number, index 5 R - 1 0...32767 r0947 [6]

40407 | Failure number, index 6 R - 1 0...32767 r0947 [7]

40408 | Alarm number R - 1 0...32767 r2110 [0]

40499 | PRM ERROR code R -- 1 0...99 -

Technology controller

40500 | Technology controller enable R/W |- 1 0..1 p2200, r2349.0

40501 | Technology controller MOP RIW | % 100 -200.0 ... 200.0 | p2240

Technology controller adjustment

40510 | Time constant for actual-value filters of |R/W | -- 100 0.00 ... 60.0 p2265
the technology controller

40511 | Scaling factor for actual value of the RIW | % 100 0.00 ... 500.00 |p2269
technology controller

40512 | Proportional amplification of the R/W |- 1000 0.000 ... 65.000 |p2280
technology controller

40513 Integral time of the technology RW |s 1 0...60 p2285
controller

40514 | Time constant D-component of the R/W |- 1 0...60 p2274
technology controller

40515 | Max. limit of technology controller RIW | % 100 -200.0 ... 200.0 |p2291

40516 | Min. limit technology controller RIW | % 100 -200.0 ... 200.0 |p2292

PID diagnostics

40520 | Effective setpoint acc. to internal R % 100 -100.0 ... 100.0 |r2250
technology controller MOP ramp-
function generator

40521 | Actual value of technology controller R % 100 -100.0 ... 100.0 |r2266
after filter

40522 | Output signal technology controller R % 100 -100.0 ... 100.0 |r2294

SINAMICS G120C converter
Operating Instructions, 01/2013, FW V4.6, ASE02999804C AB

Q-Pulse Id

Active 17/06/2014

149

Page 149 of 404



Configuring the fieldbus

7.6 Communication via RS485

7.6.3.4

Function codes used

Write and read access via FC 03 and FC 06

For data exchange between the master and slave, predefined function codes are used for
communication via Modbus.

The Control Unit uses the Modbus function code 03, FC 03 (read holding registers) for
reading, and the Modbus function code 06, FC 06 (preset single register) for writing.

Structure of a read request via Modbus function code 03 (FC 03)

Any valid register address is permitted as the start address.

The controller can access more than one register via FC 03 with a request. The number of
addressed registers is contained in bytes 4 and 5 of the read request.

Table 7- 14 Invalid read requests

Read request

Converter response

Invalid register address

Exception code 02 (invalid data address)

Read a write-only register

Telegram in which all values are set to 0.

Read a reserved register

Controller addresses more than 125 registers

Exception code 03 (invalid data value)

The start address and the number of registers of an address | Exception code 02 (invalid data address)
are located outside of a defined register block
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Table 7- 15  Structure of a read request for slave number 17

Example
Byte Description
11 h 0 Slave address
03 h 1 Function code
00 h 2 Register start address ""High™ (register 40110)
6D h 3 Register start address "‘Low"
00 h 4 Number of registers "High" (2 registers: 40110; 40111)
02 h 5 Number of registers "Low"
xX h 6 CRC ""Low"
XX h 7 CRC "High"
SINAMICS G120C converter
Operating Instructions, 01/2013, FW V4.6, ASE02999804C AB
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The response returns the corresponding data set:

Table 7- 16  Slave response to the read request

Example

Byte Description
11 h 0 Slave address
03 h 1 Function code
04 h 2 Number of bytes (4 bytes are returned)
11 h 3 Data of first register "High"
22 h 4 Data of first register "Low"
33 h 5 Data of second register "High"
44 h 6 Data of second register "Low"
XX h 7 CRC "Low™"
xX h 8 CRC "High"

Structure of a write request via Modbus function code 06 (FC 06)

Start address is the holding register address.

Using FC 06, precisely one register can always be addressed with one request. The value to
be written to the addressed register is contained in bytes 4 and 5 of the write request.

Table 7- 17  Write request and response of the converter

Write request

Converter response

Incorrect address (a holding register address does not exist)

Exception code 02

Write to a "read-only" register

Write to a reserved register

Modbus error telegram (exception code 04 - device failure)

If an incorrect address is entered (a holding register address does not exist), exception code
02 (invalid data address) is returned. An attempt to write to a "read-only" register or a
reserved register is replied to with a Modbus error telegram (exception code 4 - device
failure). In this instance, the detailed internal error code that occurred on the last parameter
access via the holding registers can be read out via holding register 40499.

SINAMICS G120C converter
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Table 7- 18  Structure of a write request for slave number 17

Example
Byte Description
11 h 0 Slave address
06 h 1 Function code
00 h 2 Register start address "High" (write register 40100)
63 h 3 Register start address 'Low"
55 h 4 Register data "High"
66 h 5 Register data "Low"
XX h 6 CRC "Low™"
xX h 7 CRC "High"

The response returns the register address (bytes 2 and 3) and the value (bytes 4 and 5) that
was written by the higher-level controller to the register.

Table 7- 19 Slave response to the write request

Example
Byte Description
11 h 0 Slave address
06 h 1 Function code
00 h 2 Register start address "High"
63 h 3 Register start address 'Low"
55 h 4 Register data "High"
66 h 5 Register data "Low"
XX h 6 CRC "Low"
xx h 7 CRC "High"
7.6.3.5 Communication procedure

Procedure for communication in a normal case

Normally, the master sends a telegram to a slave (address range 1 ... 247). The slave sends
a response telegram to the master. This response telegram mirrors the function code; the
slave enters its own address in the telegram and so the slave identifies itself with the master.

The slave only processes orders and telegrams which are directly addressed to it.

Communication errors

If the slave detects a communication error on receipt (parity, CRC), it does not send a
response to the master (this can lead to "setpoint timeout").
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Logical error

If the slave detects a logical error within a request, it responds to the master with an
"exception response". In this case, the slave sets the highest bit in the function code to 1 in
the response. If, for example, it receives an unsupported function code from the master, the
slave responds with an "exception response" with code 01 (illegal function code).

Table 7- 20  Overview of exception codes

Exception | Modbus name Remark

code

01 lllegal function code An unknown (unsupported) function code was sent to the
slave.

02 lllegal Data Address An invalid address was requested.

03 lllegal data value An invalid data value was detected.

04 Server failure Slave has terminated during processing.

Maximum processing time, p2024[0]

The slave-response time is the time in which the Modbus master expects a response to a
request. Set the same slave-response time (p2024 [0] in the inverter) in the master and
slave.

Process data monitoring time (setpoint timeout), p2040

The alarm "Setpoint timeout" (F1910) is issued by the Modbus if p2040 is set to a value > 0
ms and no process data is requested within this time period.

The alarm "Setpoint timeout" only applies for access to process data (40100, 40101, 40110,
40111). The alarm "Setpoint timeout" is not generated for parameter data (40200 ... 40522).

Note

Adjust the time (factory setting = 100 ms) depending on the number of slaves and the baud
rate set on the bus.

SINAMICS G120C converter
Operating Instructions, 01/2013, FW V4.6, ASE02999804C AB 153

Q-Pulse Id Active 17/06/2014 Page 153 of 404



Configuring the fieldbus
7.7 Communication via CANopen

1.7 Communication via CANopen

General information on CAN

You can find general information on CAN in the CAN Internet pages (http://www.can-cia.org);
you can obtain an explanation of CAN terminology in the CANdictionary under CAN
downloads (http://www.can-cia.org/index.php?id=6).

Integrating a converter in a CANopen network

To integrate a converter in a CANopen network, we recommend the EDS file on the Internet
(http://support.automation.siemens.com/WW/view/en/48351511). This file is the description
file of the SINAMICS G120 converter for CANopen networks. In this way, you can use the
objects of the DSP 402 device profile.

7.7.1 CANopen Converter functions

CANopen is a CAN-based communication protocol with linear topology that operates on the
basis of communication objects (COB).

There are two ways you can setup the communication between the inverter and the
controller:

® Via the Predefined connection set (Page 167)

® \ia Free PDO mapping (Page 169)

Communication objects (COB)
The inverter operates with communication objects from the following profiles:
® CANopen communication profile CiA 301
® Device profile CiA 402 (Drives And Motion Control)
® [ndicator profile DR 303-3
Specifically, these are:

¢ NMT Network management (NMT service) (Page 155)
Network management objects for controlling CANopen communication and for monitoring
the individual nodes on the basis of a master-slave relationship

® SDO SDO services (Page 158)
Service data objects for reading and changing parameters

e PDO PDO and PDO services (Page 163)
Process data objects to transfer process data; TPDO to send, RPDO to receive

e SYNC
Synchronization objects

e EMCY
Time stamp and fault messages
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COBID
A communication object contains the data to be transferred and a unique 11-bit COB ID. The
COB ID also defines the priority for processing the communication objects. The
communication object with the lowest COB ID always has the highest priority.
COB ID for individual communication objects
You will find the specifications for the COB IDs of the individual communication objects
below:
e COBIDnuT=0 Cannot be changed
e COB IDsync = free Pre-assigned with 80 hex
e COB IDemcy = free 80 hex + node ID = COB ID emcy
e COB ID7roo = free In the free PDO mapping *)
e COB IDrrpo = free In the free PDO mapping *)
e COB IDtspo = 580 + node ID
e COB IDrspo = 600 + node ID
e COB IDnode Guarding/Heartbeat = 700 + node ID
*) In the "Predefined Connection Set", see SectionPredefined connection set (Page 167) .
7.7.1.1 Network management (NMT service)

Network management (NMT) is node-oriented and has a master-slave topology.

The NMT services can be used to initialize, start, monitor, reset, or stop nodes. Two data
bytes follow each NMT service. All NMT services have the fixed COB ID = 0.

The SINAMICS converter is an NMT slave and can adopt the following states in CANopen:
® |nitializing
The converter initializes itself after power on. In the factory setting, the converter then
enters the "Pre-Operational” state, which also corresponds to the CANopen standard.

Using p8684, you can set that after the bus has booted, the converter does not go into
the "Pre-Operational” state, but instead, into the "Stopped" or "Operational” state.

® Pre-Operational
In this state, the node cannot process any process data (PDO). However, the controller
can use SDO parameters to change or operate the converter, which means that you can
also enter setpoints via SDO.
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e QOperational
In this state, the node can process both SDO and PDO.

e Stopped
In this state, the node cannot process either PDO or SDO. The "Stopped" state
terminates one of the following commands:

— Enter Pre-Operational
— Start Remote Node
— Reset Node
— Reset Communication
The NMT recognizes the following transitional states:

e Start Remote Node:
Command for switching from the "Pre-Operational" communication state to "Operational”.
The drive can only transmit and receive process data (PDO) in "Operational” state.

e Stop Remote Node:
Command for switching from "Pre-Operational” or "Operational” to "Stopped". The node
only processes NMT commands in the "Stopped" state.

® Enter Pre-Operational:
Command for switching from "Operational” or "Stopped" to "Pre-Operational”. In this
state, the node cannot process any process data (PDO). However, the controller can use
SDO parameters to change or operate the converter, which means that you can also
enter setpoints via SDO.

® Reset Node:
Command for switching from "Operational”, "Pre-Operational” or "Stopped" to
"Initialization". When the Reset Node command is issued, the converter resets all the
objects (1000 hex - 9FFF hex) to the state that was present after "Power On".

® Reset Communication:
Command for switching from "Operational”, "Pre-Operational” or "Stopped" to
"Initialization". When the Reset Communication command is issued, the converter resets
all the communication objects (1000 hex - 1FFF hex) to the state that was present after
"Power On".
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Power On
‘ Initialization
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|
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Figure 7-18 CANopen state diagram

Command specifier and Node_ID indicate the transition states and addressed nodes:

Overview of NMT commands

NMT master - request ~ NMT slave - message

Command Byte 0 (command specifier, CS) Byte 1
Start 1 (01lhex) Node ID of the addressed node
Stop 2 (02hex) Node ID of the addressed node

Enter Pre-Operational

128 (80hex)

Node ID of the addressed node

Reset Node

129 (81hex)

Node ID of the addressed node

Reset Communication

130 (82 hex)

Node ID of the addressed node

The NMT master can simultaneously direct a request to one or more slaves. The following is
applicable:

® Requirement of a slave:
The controller accesses the slave with its node ID (1 - 127).

e Requirement for all slaves:

Node ID=0
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The current state of the node is displayed via p8685. It can also be changed directly using
this parameter:

e p8685=0 Initializing (display only)

e p8685=14 Stopped

e p8685=5 Operational

e p8685 =127 Pre-Operational (factory setting)
e p8685 =128 Reset Node

e p8685 =129 Reset Communication

You can also change the NMT state in STARTER via "Control_Unit / Communication / CAN"
under the "Network-Management" tab.

7.7.1.2 SDO services

You can access the object directory of the connected drive unit using the SDO services. An
SDO connection is a peer-to-peer coupling between an SDO client and a server.

The drive unit with its object directory is an SDO server.

The identifiers for the SDO channel of a drive unit are defined according to CANopen as
follows.

Receiving: Server < client: COB ID = 600 hex + node ID
Transmitting: Server > client: COB ID =580 hex + node ID

Properties
The SDOs have the following properties:
e An SDO connection exists only in the Pre-Operational and Operational states
® Transmission is confirmed
e Asynchronous transmission (matches the acyclical communication via PROFIBUS DB)
® Transmission of values > 4 bytes (normal transfer)
® Transmission of values < 4 bytes (expedited transfer)

e All drive unit parameters can be addressed via SDO
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Structure of the SDO protocols

The basic structure of the SDO protocols is shown below:

‘ Byte 0 | Byte 1...2 | Byte 3 | Byte4..7
Cs Index Sub index
|(Access mode)| (Object number) |(Parameter index) |
I Header data l User data / cancellation code I

Byte 0 (CS = command specifier) contains the access type of the protocol:

e 2F hex: Write 4 bytes e 4B hex: Read 3 bytes

e 2B hex: Write 3 bytes e 47 hex: Read 2 bytes

e 27 hex: Write 2 bytes e 43 hex: Read1 byte

e 23 hex: Write 1 byte e 60 hex: Write confirmation
e 40 hex: Read request e 80hex: Error

e 4F hex: Read 4 bytes

7.7.1.3 Access to SINAMICS parameters via SDO

If you wish to change converter parameters in CANopen using the controller, use the SDO
service.

You also configure RPDO and TPDO telegrams via SDO. You can find the objects that are
available to do this in Section List of objects (Page 173).

Object numbers for SDO jobs

In CAN, access the converter parameters with the SDO service via manufacturer-specific
objects in the range from 2000 hex to 470F hex of the CANopen object directory.

Because you cannot directly address all of the parameters using this area, you require for an
SDO job always the parameter number itself and the offset dependent on the parameter
number.

Selection of parameter range and the associated offset

Parameter range Offset Offset value
0 < parameter number < 10000 p8630[2] =0 0

10000 < parameter number < 20000 p8630[2] = 1 10000
20000 < parameter number < 20000 p8630[2] = 2 20000
30000 < parameter number < 20000 p8630[2] =3 30000

Calculate object number for an SDO job

The object number for the SDO job is calculated as follows:
object number hex = (number of the converter parameter - offset value) hex + 2000 hex
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Examples of object numbers
Parameter number  Number of the converter parameter - offset value Object number

Decimal Hexadecimal
® p0010: 10 dec A hex = 200A hex
® p11000: 1000 dec 3E8 hex = 23E8 hex
® r20001: 1 dec 1 hex = 2001 hex
® p31020: 1020 dec 3FC hex = 23FC hex

Selection, index range

A CANopen object can contain a maximum of 255 indexes. For parameters with more than
255 indexes, you must create additional CANopen objects via p8630[1]. Overall, 1024
indexes are possible.

e P8630[1]=0:0 ... 255

e P8630[1] = 1: 256 ... 511
e P8630[1] = 2: 512 ... 767
e P8630[1] = 3: 768 ... 1023

Switch-on access to objects of the converter parameters
Access to objects of the converter parameters is activated via p8630[0], where:
® p8630[0] = 0: only access to CANopen objects (SDO, PDO, ...)
® p8630[0] = 1: access to virtual CANopen objects (converter parameters)
® p8630[0] = 2: not relevant for G120 converters

A selection of important manufacturer-specific objects is included in the EDS file.
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Access to mapped PZD objects

Access PZD objects via SDO

7.7 Communication via CANopen

When you access objects mapped via transmit or receive telegrams, you can access the
process data without additional settings.

Komm-Par. Mapping-Par.

Receive buffer

COB-ID 60400010 | PZD receive word 1 |
O| Trans-Type -
2 L P10
& --- -| PZD receive word 2 |-—| r2050[1] >>
COB-ID 60400010 | PZD receive word 3 |
§ Trans-Type 60420010
o AN
o
— B
Byte 0 Byte1..2 Byte 3 Byte 4 Protocol for RD SDO access to the
43 hex 6042 hex 0 hex 0 mapped speed setpoint
Access Object number P-Index User data
I
Byte 0 Byte 1.2 Byte 3 Byte 4 Protocol for WR SDO access to the
23 hex 6042 hex 0 hex 5DC hex mapped speed setpoint
Access Object number P-Index User data

Figure 7-19 Access to the process data

Access to non-mapped PZD objects

When you access objects that are not interconnected via the receive or transmit telegram,
you must also establish the interconnection with the corresponding CANopen parameters.

There follows an example for switching the control word with the CANopen parameters:

ON/OFF1

No coast down activated

No fast stop activated

Enable operation

Enable ramp-function

generator

Continue ramp-function

generator

Enable speed setpoint

Acknowledge fault

Stop
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SDO abort codes

162

Q-Pulse Id

Abort code

Description

0503 0000 hex

Toggle bit not alternated
Toggle bit has not changed

0504 0000 hex

SDO protocol timed out
Timeout for the SDO protocol

0504 0001 hex

Client/server command specifier not valid or unknown
Client/server command not valid or unknown

0504 0002 hex

Invalid block size (block mode only)
Invalid block size

0504 0003 hex

Invalid sequence number (block mode only)
Invalid sequence number

0504 0004 hex

CRC error (block mode only)
CRC error

0504 0005 hex

Out of memory.
Memory overflow

0601 0000 hex

Unsupported access to an object.
Access to an object that is not supported

0601 0001 hex

Attempt to read a write only object.
Attempt to read a "write-only object"”

0601 0002 hex

Attempt to write a read only object.
Attempt to write a "read-only object"

0602 0000 hex

Object does not exist in the object dictionary.
Object does not exist in the object dictionary

0604 0041 hex

Object cannot be mapped to the PDO.
Object cannot be linked with the PDO

0604 0042 hex

The number and length of the objects to be mapped would exceed PDO length.
The number and length of the linked objects exceeds the PDO length

0604 0043 hex

General parameter incompatibility reason.
Basic parameter incompatibility

0604 0047 hex

General internal incompatibility in the device.
Basic incompatibility in the device

0606 0000 hex

Access failed due to an hardware error.
Access failed due to a hardware fault

0607 0010 hex

Data type does not match, length of service parameter does not match.
Data type and length of the service parameter do not match

0607 0012 hex

Data type does not match, length of service parameter too high.
Data type is not correct, service parameter is too long

0607 0013 hex

Data type does not match, length of service parameter too low.
Data type is not correct, service parameter is too short

0609 0011 hex

Subindex does not exist.
Subindex does not exist

0609 0030 hex

Value range of parameter exceeded (only for write access).
Value range of the parameter exceeded (only for write access)

0609 0031 hex

Value of parameter written too high.
Subindex does not exist
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Abort code

Description

0609 0032 hex

Value of parameter written too low.
Value of written parameter too small

0609 0036 hex

Maximum value is less than minimum value.
Maximum value is less than the minimum value

060A 0023 hex

Resource not available: SDO connection.
Source does not exist: SDO connection

0800 0000 hex

General error.
General error

0800 0020 hex

Data cannot be transferred or stored to the application.
Data cannot be transferred or saved in the application

0800 0021 hex

Data cannot be transferred or stored to the application because of local control.
Data cannot be transferred or saved because of the local controller

0800 0022 hex

Data cannot be transferred or stored to the application because of the current
device state.
Data cannot be transferred or saved because of the device condition

0800 0023 hex

Obiject dictionary dynamic generation failed or no object dictionary is present (e.g.
object dictionary is generated from file and generation fails because of a file
error).

Dynamic creation of the object dictionary failed or no object dictionary exists (e.qg.
object directory was generated from a defective file)

Process data objects (PDO)

PDO and PDO services

CANopen transfers the process data using "Process Data Objects" (PDO). There are send
PDOs (TDPO) and receive PDOs (RPDO). CAN controller and inverter each exchange eight
TPDOs and RPDOs.

PDO communication parameters and PDO mapping parameters define a PDO.

Link the PDO with the elements of the object directory that contain the process data. You
can use Free PDO mapping (Page 169) or the Predefined connection set (Page 167) to do

this.

Parameter area for PDO

RPDO

TPDO

In the inverter

In CANopen

In the inverter

In CANopen

Communication parameters

p8700 ... p8707

1400 hex ... 1407 hex

p8720 ... p8727

1800 hex ... 1807 hex

Mapping parameters

p8710 ... p8717

1600 hex ... 1607 hex

p8730 ... p8737

1A00 hex ...1A07 hex
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Structure of the PDO

A PDO consists of communication and mapping parameters. Examples for the structure of
the TPDO and RPDO follow.

The values for communication parameters can be found in the tables in Section List of
objects (Page 173)

Aufbau der RPDO am Beispiel des RPDO1

Etgaool%)] - ?’?;r?:[';)](p:e p8710.0_xx_yy |p8710.1_xx_yy |p8710.2_xx_yy | p8710.3_xx_yy
| Sub-Ind 01 j Sub-Ind02 |  Objekt 1 ] Objekt2 | Objekt3 | Objekt4 |
| Communication parameters | Mapping parameters |

TPDO structure based on the example of the TPDO1

8720[0] = 8720[1] = 8720[2] = 8720[4] =

pCOB-IED] EFrans-[T)]rpe Ipnhl'bit[tir]ne Event{ir}wer p8730.0_xx_yy (p8730.1_xx_yy |p8730.2_xx_yy | p8730.3_xx_yy
L_Sub-Ind 01 | Sub-Ind02 | Sub-Ind03 | Sub-Ind05 |  Objekt1 | Objekt2 | Objekt3 |  Objekt4 |
1 Communication parameters 1 Mapping parameters |

Mapping-parameters structure based on the example of the first mapped object
LLL 1 ]0/0J1/0

‘ T Length of the object (hex, two places), 10 for 16-bit values, 20 for 32-bit values

Sub-index (two places), always 00 for G120
OD index (four places), value of p8710.0 for RPDO, from p8730.0 for TPDO

Figure 7-20  Structure of the RPDO and TPDO communication objects

COB ID

An overview of the COB IDs can be found in Section CANopen Converter functions
(Page 154). Section Predefined connection set (Page 167) explains how the COB IDs are
calculated.

Transmission type

For process data objects, the following transmission types are available, which you set in
index 1 of the communication parameter (p8700[1] ... p8707[1] / p8720[1] ... p8727[1]) in the
inverter:

® Cyclic synchronous (value range: 1 ... 240)
— TPDO after each n-th SYNC
— RPDO after each n-th SYNC

® Acyclic synchronous (value: 0)

— TPDO when a SYNC is received and a process data has changed in the telegram.
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® Cyclic asynchronous (values: 254, 255 + event time)

— TPDO when a process data has changed in the telegram.
e Acyclic asynchronous (values: 254, 255)

— TPDO when a process data has changed in the telegram.

— The controller accepts the RPDO immediately.

Inhibit time

The inhibit time defines the minimum interval between two transmissions.

Synchronous data transmission

A periodic synchronization object (SYNC object) ensures that the devices on the CANopen
bus remain synchronized during transmission.

Each PDO transferred as synchronization object must include a "transmission type" 1 ... n:
® Transmission type 1: PDO in each SYNC cycle
® Transmission type n: PDO in every n-th SYNC cycle

The following diagram shows the principle of synchronous and asynchronous transmission:

&ynchronous window I .Synchronous window n
a2 " -
SN NN O O & 5 N X o o O t
60%%\(2 \T‘s \‘\Q ¥
PN FELS.SEEE N
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Figure 7-21  Principle of synchronous and asynchronous transmission
For synchronous TPDOs, the transmission mode also identifies the transmission rate as a
factor of the SYNC object transmission intervals.

The CAN controller transfers data from synchronous RPDOs that it received after a SYNC
signal only after the next SYNC signal to the inverter.

Note

The SYNC signal synchronizes only the communication on the CANopen bus and not
functions in the inverter, e.g. the clock times of the speed control.
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PDO services
The PDO services can be subdivided as follows:
e \Write PDO
® Read PDO
® SYNC service
Write PDO

The "Write PDO" service is based on the "push” model. The PDO has exactly one producer.
There can be no consumer, one consumer, or multiple consumers.

Via Write PDO, the producer of the PDO sends the data of the mapped application object to
the individual consumer.

Read PDO

The "Read PDO" service is based on the "pull* model. The PDO has exactly one producer.
There can be one consumer or multiple consumers.

Via Read PDO, the consumer of the PDO receives the data of the mapped application object
from the producer.

SYNC service

The SYNC object is sent periodically from the SYNC producer. The SYNC signal represents
the basic network cycle. The standard "Communication cycle time" parameter sets the time
interval between two SYNC signals in the master.

In order to ensure CANopen accesses in real-time, the SYNC object has a high priority,
which is defined using the COB ID. It can be changed via p8602 (factory setting = 80 hex).
The service runs unconfirmed.

Note

Set the COB ID of the SYNC object to the same value for all nodes of a bus that should
respond to the SYNC telegram from the master.

The COB ID of the SYNC object is defined in object 1005h (p8602).
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7.7.1.6

Komm-Par.

Predefined connection set

7.7 Communication via CANopen

If you integrate the converter using the factory setting in CANopen, the converter receives
the control word and the speed setpoint from the controller. The converter returns the status
word and the actual speed value to the controller. These are the settings stipulated in the

Predefined Connection Set.

Mapping-Par.

Receive buffer

CANopen Master

RPDO2

COB-ID 60400010 PZD receive word 1 |
o| Trans-T ---
8 ype
o s
o
COB-ID 60400010
Trans-Type 60420010 PZD receive word 2 I

Structure of the mapping parameter

using the control word in the predefined

connections set as an example
RPDO1: Communication parameters
- p8700[0] = COB-ID

- p8700[1] = Transmission Type

Structure of the mapping parameter
using the control word in the predefined
connections set as an example

040001

Length of the object (digits 7 ... 8 of p8710[0])
Sub-index (digits 5 ... 6 of p8710[0], for G120 always = 0)

OV index (digits 1 ... 4 of p8710[0])

Figure 7-22 RPDO mapping with the Predefined Connection Set
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p2051[0
0

> (0)]

> (0}

Send buffer

Mapping-Par.

Komm-Par.

-| PZD send word 1

60410010

COB-ID

Trans-Type

-I PZD send word 2

Inhibit time

Event timer

TPDO1

60410010

COB-ID

1 PZD send word 3

60440010

Trans-Type

Inhibit time

Event timer

TPDO2

CANopen Master

Structure of the communication parame-
ter using the status word in the prede-
fined connections set as an example

Structure of the mapping parameter
using the control word in the predefined
connections set as an example

TPDO1: Communication parameters

- p8720[0] = COB-ID
- p8700[1] =
- p8700[2] =
- p8700([3] = Event timer

041001

Transmission type
Inhibit time

Length of the object (digits 7 ... 8 of p8730[0])
Sub-index (digits 5 ... 6 of p8730[0], for G120 always = 0)
OV index (digits 1 ... 4 of p8730[0])

Figure 7-23 TPDO mapping with the Predefined Connection Set
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Calculate the COB IDs using the following formula and enter the results in the p8700, p8701,
p8720 and p8721 parameters.

COB ID for TPDO and RPDO in the Predefined Connection Set
e COB IDtrpo = 180 hex + node ID + ((TPDO no. - 1) * 100 hex)

Example: For p8721[0] = COB-ID from TPDO 2, the following value results with the Node
ID = C hex:
180 hex + C hex + ((2 - 1)*100 hex) = 18C hex + 100 hex = 28C hex
e COB IDrprpo = 200 hex + node ID + ((RPDO no. - 1) * 100 hex)
Example: For p8700[0] = COB-ID from RPDO 1, the following value results with the Node
ID = C hex:
200 hex + C hex + ((1 - 1) * 100 hex) = 20C hex + 0 hex = 20C hex
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7.7.1.7 Free PDO mapping

Using the free PDO mapping, you configure and interconnect any process data as required
as follows:

® as free objects, or

® as objects of drive profile CiA 402, corresponding to the requirements of your system for
the PDO service

This requires that the inverter is set to a free PDO mapping (p8744 = 2) (factory setting).

Interconnecting process data via a free PDO mapping

Procedure
1 .
2 To interconnect process data, proceed as follows:
1. Define process data,
examples:

— Send actual current value (r0068) from the inverter to the controller (TPDO - Transmit
Process Data Object)

— Send additional speed setpoint from the controller to the inverter (RPDO - Receive
Process Data Object) and write in p1075

2. Specify objects for transmission of the process data
— TPDOL1 for the actual current value
— RPDO1 for additional speed setpoint

3. Set communication parameters for RPDO and TPDO

— Define the communication parameters for RPDO, see RPDO communication
parameters (Page 176)

— Define the communication parameters for TPDO, see TPDO communication
parameters (Page 179)

4. Select the OD index for the mapping parameters:
— Mapping parameters for RPDO, see RPDO mapping parameters (Page 177)
— Mapping parameters for TPDO, see TPDO mapping parameters (Page 180)
5. Write OV index into the SINAMICS mapping parameters
— p8710 ... p8717 for RPDO
— p8730 ... p8737 for TPDO

— You will find the OD index in the free objects (Page 182) or in the objects of the CiA
402 drive profile (Page 173)
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Note
Requirement for changing the OD indexes of the SINAMICS mapping parameters
To allow you to change the values of the mapping parameters, you must set the COB ID

of the corresponding parameter to invalid. Add the value 80000000 hex to the COB ID. If
you have changed the mapping parameter, you must reset the COB ID to the valid value.

O

You have interconnected the process data.

Free RPDO mapping - Overview

p8700[0] | [Assignment of Receive buffer 509000
8700[1 RPDO and
pOTCRI] |_1|PzD +— {20500 > 3090[15])
p87100 | PZD receive word 1 L r2090[15]
p87101 | r2060[0] > r2091[0] )
I P — =
zz;:gi | | 2 1 rezcgive word 2 1 r2050[1] > r2091[151)
58701[0] s 2 }—( r2060[1] > r2092[0
w c PZD 1—<:|
= p8701[1] E = | receive word 3 {r2050[2] > r2092[15])
87110 H =
Y7 COB-ID Eam 1 s 8 r2060[2] > [72093[0])
© S
= Trans-Type pertiz || 83 2 - e {20503 > G r2093[15])
. 'E i
5 E> Object 1 p8711.3 | 2 g g 'g r2060[3] >
Q p8702[0] EEw= [PzD
o p8702[1] 1 28 [ ||receive word 5 r2020(4
= Objeict pE712.0 | 852 206004 >
&) 87121 |+ o &2 [ _llpzD
28712 5 8 =27 receive word 6 r2050[5
— 8723 | £S8 3 r2060[5] >
o TOE | PZD
3% & [ [|receive word 7 2 r2050[6
S84 . .
p8707[0] 5 g . .
p8707[1] E 3§ PZD
p8717.0 2 8 || receive word 15 A r2050[14
w
p8717.1 g & r2060[14] >
p8717.2 = || PZD
p8717.3 = | ]| receive word 16 || r¢050[1s
Interconnection possibilities: = By bit with r2090 ... r2093
» By word with r2050[0 ... 15]
= By double word with r2060[0 ... 14]
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Free TPDO mapping - Overview

7.7.1.8

O

p2051[0
0

Send buffer

0

PZD
send word 1

PZD
send word 2

0

PZD
send word 3

0

PZD
send word 4

0

PZD
send word 5

0

PZD
send word 6

0

0

PZD
send word 7

Procedure

PZD
send word 8

Assignment of
TPDO and
PZD

The assignment of the receive words to the TPDO objects takes place quickly in ascending order.

TPDO objects that occur repeatedly are connected with the same send buffer word.

7.7 Communication via CANopen

p8720[0]

p8720[1]

p8720[2]

p8720[4]

TPDO1

p8730.0

p8730.1
p8730.2
p8730.3
p8721[0]

p8721[1]

p8721[2]

p8721[4]

COB-ID

Trans-Type

Object 1
p8722[0]

p8722[1]

p8722[2] Object 4

p8722[4]

p8727[0]

p8727[1]

p8727[2]

p8727[4]

Interconnect objects from the receive and transmit buffers

Proceed as follows to configure the CANopen PDO:

1. Create a telegram:
create PDO (parameterize the PDO Com. Parameter and PDO mapping parameters),
see Predefined connection set (Page 167) and Free PDO mapping (Page 169)

2. Interconnect the parameters:

CANopen Master

Interconnect the parameters of the PZD buffer ( p2050/p2060, p2051) corresponding to

the mapping of point "Create telegram" using the mapping table r8750/r8760 or

r8751/r8761. The mapping table indicates the position of a mapped CANopen object in
the PZD buffer.

You have configured the CANopen PDO.
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Interconnecting the receive buffer
The inverter writes the received data in the receive buffer:
e PZD receive word 1 ... PZD receive word 12 double word in r2060[0] ... r2060[10].
e PZD receive word 1 ... PZD receive word 12 word in r2050][0] ... r2050[11].
e PZD 1 ... PZD 4 bit-by-bit in r2090.0 ... r2090.15 to r2093.0 ... r2093.15
The position of the mapped objects in the receive buffer is displayed in:
e 8760 for double word switching

e 8750 for word switching

Examples
Object Mapped receive objects | Receive word r2050
Control word r8750[0] = 6040 hex Interconnect r2050[0] (PZD1) with | p0840.0 = 2090.0
(PzD1) control word ¥ p0844.0 = 2090.1
p0844.0 = 2090.2
p0852.0 = 2090.3
p2130.0 = 2090.7
Torque limit r8750[1] = 5800 hex Link r2050[1] (PZD2) with torque | p1522 = 2050[1]
(PzD2) limit:
Speed setpoint r8750[2] = 6042 hex Link r2050[2] (PZD3) with speed | p1070 = 2050[2]
(PzZD3) setpoint:

1) see also p8790, "Automatic CAN control word interconnection”

Interconnecting the send buffer
The inverter sends the data from the send buffer as follows:
® p2051[0] ... p2051[13]in PZD 1 ... PZD 14 (indication of the actual link in r2053[0 ... 13])
® p2061[0] ... p2061[12]in PZD 1 ... PZD 14 (indication of the actual link in r2063[0 ... 12])

Examples

Object Mapped send objects Send word p2051

Status word r8751[0] = 6041 hex Interconnect p2051[0] with PZD1 p2051[0] =

(PZD1) rg8784

Actual current r8751[1] = 5810 hex Link PZD2 with actual current value | p2051[1] = r68[1

value (PZD2) ]

Actual speed r8751[2] = 6044 hex Link PZD3 with actual speed value | p2051[2] = r63[0

value (PZD3) ]
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7.7 Communication via CANopen

7.7.1.9 CANopen operating modes
The converter has the following CANopen operating modes
® Profile Velocity Mode:
Closed-loop speed control with encoder with the objects relevant for this purpose.
® Velocity Mode:
Simple speed control with ramps with the objects relevant for this purpose. It is preferably
used for converters with V/f and I/f control.
® Profile Torque Mode:
Torque control with the objects relevant for this purpose.
You can also use parameters from other CANopen operating modes, independently from the
current effective CANopen operating mode.
Switching of
velocity mode Profile velocity mode Profile torque mode
. p1300 < 20 p1300 < 20
velocity mode VIf control Vif control
) ) p1300=20/21 p1500 = 0 (via BiCo)
S Profile velocity mode Speed control Speed control
. p1300=22/23 p1500 = 1 (via BiCo)
Profile torque mode Speed control Torque control
Parameter access via SDO Parameter change via PDO
Figure 7-24  Switching the CANopen operating modes
7.7.2 List of objects
7.7.2.1 General objects from the CiA 301 communication profile
Overview
The following table lists the drive-independent communication objects. The "SINAMICS
parameters" column shows the parameter numbers assigned in the converter.
Table 7- 21  Drive-independent communication objects
OD index | Subindex | Object name SINAMICS Transmis | Data Default Can be read/
(hex) (hex) parameters sion type values written
1000 Device type r8600 SDO u32 - r
1001 Error register r8601 SDO us - r
1003 0...52 hex | Predefined error field p8611[0...82] SDO u32 0 riw
0 Number of errors p8611.0 SDO u32 0 rw
1 Number of module p8611.1 SDO u32 0 r
2 Number of errors: p8611.2 SDO u32 0 r
module 1
SINAMICS G120C converter
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7.7 Communication via CANopen

OD index | Subindex | Object name SINAMICS Transmis | Data Default Can be read/
(hex) (hex) parameters sion type values written
3-A Standard error field: p8611.3- p8611.10 | SDO u32 0 r
module 1
B Number of errors: p8611.11 SDO u32 0 r
module 2
C-13 Standard error field: p8611.12- SDO u32 0 r
module 2 p8611.19
14 Number of errors: p8611.20 SDO u32 0 r
module 3
15-1C Standard error field: p8611.21- SDO u32 0 r
module 3 p8611.28
1D Number of errors: p8611.29 SDO u32 0 r
module 4
1E-25 Standard error field: p8611.30-p8611.37 | SDO u32 0 r
module 4
26 Number of errors: p8611.38 SDO u32 0 r
module 5
27-2E Standard error field: p8611.39-p8611.46 | SDO u32 0 r
module 5
2F Number of errors: p8611.47 SDO u32 0 r
module 6
30-37 Standard error field: p8611.48-p8611.55 | SDO u32 0 r
module 6
38 Number of errors: p8611.56 SDO u32 0 r
module 7
39-40 Standard error field: p8611.57-p8611.64 | SDO u32 0 r
module 7
41 Number of errors: p8611.65 SDO u32 0 r
module 8
42-49 Standard error field: p8611.66-p8611.73 | SDO u32 0 r
module 8
4A Number of Control Unit p8611.74 SDO u32 0 r
faults
4B-52 Field Control Unit p8611.75-p8611.82 | SDO u32 0 r
standard error
1005 SYNCH COB ID p8602 SDO u32 128 rw
1008 Manufacturer device SDO
name
100A Manufacturer software ro018 SDO u32 - r
version
100C Guard time p8604.0 SDO uil6 0 rw
100D Lifetime factor p8604.1 SDO ui6 0 rw
1010 Store parameters p0977 SDO uUl6 0 rw
0 Largest subindex SDO
supported
1 Save all parameters p0977 SDO uil6 0 rw
SINAMICS G120C converter
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OD index | Subindex | Object name SINAMICS Transmis | Data Default Can be read/
(hex) (hex) parameters sion type values written
2 Save communication p0977 SDO ul6 0 rw
parameters (0x1000-
0x1fff)
3 Save application-related | p0977 SDO ui6 0 rw
parameters (0x6000-
0x9fff)
1011 Restore default p0976 SDO ui6 0 rw
parameters
0 Largest subindex SDO
supported
1 Restore all default p0976 SDO ui6 0 rw
parameters
2 Restore communication | p0976 SDO ui6 0 rw
default parameters
(0Ox1000-0x1fff)
3 Restore application p0976 SDO ui6 0 rw
default parameters
(0x6000-0x9fff)
1014 COB ID emergency p8603 SDO U3z rw
1017 Producer heartbeat time | p8606 SDO ui6 rw
1018 Identy Object r8607[0...3] u32 - r
0 Number of entries SDO
1 Vendor ID r8607.0 SDO U3z - r
2 Product code r8607.1 SDO u32 - r
3 Revision number r8607.2 SDO u32 - r
4 Serial number r8607.3 SDO u32 0 r
1027 Module list
Number of entries r0102 SDO ul6 - r
1-8 Module ID p0107[0...15] SDO 116 0 rw
1029 Error behavior
Number of error classes SDO
1 Communication Error p8609.0 SDO u32 rw
Device profile or p8609.1 SDO u32 rw
manufacturer-specific
error
1200 1st server SDO
parameter
Number of entries SDO
1 COB ID client -> server | r8610.0 SDO u32 - r
(x)
2 COB ID server ->client | r8610.1 SDO u32 - r
(tx)
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7.7 Communication via CANopen

RPDO configuration objects

The following tables list the communication and mapping parameters together with the

indexes for the individual RPDO configuration objects. The configuration objects are

established via SDO. The "SINAMICS parameters" column shows the parameter numbers

assigned in the converter.

Table 7- 22 RPDO configuration objects - communication parameters

oD Subi | Name of the object SINAMICS |Data | Predefined Can be
Index ndex parameters | type connection set read/
(hex) (hex) written to
1400 Receive PDO 1 communication parameter
Largest subindex supported us 2
COB ID used by PDO p8700.0 U3z 200 hex + node ID | riw
Transmission type p8700.1 us FE hex riw
1401 Receive PDO 2 communication parameter
Largest subindex supported us 2
COB ID used by PDO p8701.0 u32 300 hex + node ID | riw
Transmission type p8701.1 us FE hex riw
1402 Receive PDO 3 communication parameter
Largest subindex supported us 2
COB ID used by PDO p8702.0 u32 8000 06DF hex riw
Transmission type p8702.1 us FE hex riw
1403 Receive PDO 4 communication parameter
Largest subindex supported us 2
COB ID used by PDO p8703.0 u32 8000 06DF hex riw
Transmission type p8703.1 us FE hex riw
1404 Receive PDO 5 communication parameter
Largest subindex supported us 2
COB ID used by PDO p8704.0 u32 8000 06DF hex riw
Transmission type p8704.1 us FE hex riw
1405 Receive PDO 6 communication parameter
Largest subindex supported us 2
COB ID used by PDO p8705.0 u32 8000 06DF hex riw
Transmission type p8705.1 us FE hex riw
1406 Receive PDO 7 communication parameter
Largest subindex supported us 2
COB ID used by PDO p8706.0 u32 8000 06DF hex riw
Transmission type p8706.1 us FE hex riw
1407 Receive PDO 8 communication parameter
Largest subindex supported us 2
COB ID used by PDO p8707.0 u32 8000 06DF hex riw
Transmission type p8707.1 us FE hex riw
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Table 7- 23 RPDO configuration objects - mapping parameters

7.7 Communication via CANopen

oD Subi | Name of the object SINAMICS |Data | Predefined Can be
index ndex parameters | type connection set | read/
(hex) (hex) written to
1600 Receive PDO 1 mapping parameter
0 Number of mapped application objects in PDO us 1 r
1 PDO mapping for the first application object to be | p8710.0 u32 6040 hex riw
mapped
2 PDO mapping for the second application object to | p8710.1 u32 0 riw
be mapped
3 PDO mapping for the third application object to be | p8710.2 u32 0 riw
mapped
4 PDO mapping for the fourth application object to p8710.3 u32 0 riw
be mapped
1601 Receive PDO 2 mapping parameter
Number of mapped application objects in PDO us 2 r
PDO mapping for the first application object to be | p8711.0 u32 6040 hex riw
mapped
2 PDO mapping for the second application objectto | p8711.1 u32 6042 hex riw
be mapped
3 PDO mapping for the third application object to be | p8711.2 u32 0 riw
mapped
4 PDO mapping for the fourth application object to p8711.3 u32 0 riw
be mapped
1602 Receive PDO 3 mapping parameter
0 Number of mapped application objects in PDO us 0 r
1 PDO mapping for the first application object to be | p8712.0 u32 0 riw
mapped
2 PDO mapping for the second application object to | p8712.1 u32 0 riw
be mapped
3 PDO mapping for the third application object to be | p8712.2 u32 0 riw
mapped
4 PDO mapping for the fourth application object to p8712.3 u32 0 riw
be mapped
1603 Receive PDO 4 mapping parameter
0 Number of mapped application objects in PDO us 0 r
1 PDO mapping for the first application object to be | p8713.0 u32 0 riw
mapped
2 PDO mapping for the second application objectto | p8713.1 u32 0 riw
be mapped
3 PDO mapping for the third application object to be | p8713.2 u32 0 riw
mapped
4 PDO mapping for the fourth application object to p8713.3 u32 0 riw
be mapped
1604 Receive PDO 5 mapping parameter
0 Number of mapped application objects in PDO | us | 0 r
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oD Subi | Name of the object SINAMICS |Data | Predefined Can be
index ndex parameters | type connection set | read/
(hex) (hex) written to
1 PDO mapping for the first application object to be | p8714.0 u32 0 riw
mapped
2 PDO mapping for the second application objectto | p8714.1 u32 0 riw
be mapped
3 PDO mapping for the third application object to be | p8714.2 u32 0 riw
mapped
4 PDO mapping for the fourth application object to p8714.3 u32 0 riw
be mapped
1605 Receive PDO 6 mapping parameter
0 Number of mapped application objects in PDO us 0 r
PDO mapping for the first application object to be | p8715.0 u32 0 riw
mapped
2 PDO mapping for the second application objectto | p8715.1 u32 0 riw
be mapped
3 PDO mapping for the third application object to be | p8715.2 u32 0 riw
mapped
4 PDO mapping for the fourth application object to p8715.3 u32 0 riw
be mapped
1606 Receive PDO 7 mapping parameter
0 Number of mapped application objects in PDO us 0 r
1 PDO mapping for the first application object to be | p8716.0 u32 0 riw
mapped
2 PDO mapping for the second application objectto | p8716.1 u32 0 riw
be mapped
3 PDO mapping for the third application object to be | p8716.2 u32 0 riw
mapped
4 PDO mapping for the fourth application object to p8716.3 u32 0 riw
be mapped
1607 Receive PDO 8 mapping parameter
0 Number of mapped application objects in PDO us r
1 PDO mapping for the first application object to be | p8717.0 u32 riw
mapped
2 PDO mapping for the second application objectto | p8717.1 u32 0 riw
be mapped
3 PDO mapping for the third application object to be | p8717.2 u32 0 riw
mapped
4 PDO mapping for the fourth application object to p8717.3 u32 0 riw
be mapped
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TPDO configuration objects

7.7 Communication via CANopen

The following tables list the communication and mapping parameters together with the
indexes for the individual TPDO configuration objects. The configuration objects are
established via SDO. The "SINAMICS parameters" column shows the parameter numbers

assigned in the converter.

Table 7- 24 TPDO configuration objects - communication parameters

oD Subi | Object name SINAMICS Data | Predefined Can be
index ndex parameters type connection set read/
(hex) (hex) written
1800 Transmit PDO 1 communication parameter
Largest subindex supported us 5 r
COB ID used by PDO p8720.0 u32 180 hex + node riw
ID
2 Transmission type p8720.1 us FE hex riw
3 Inhibit time p8720.2 uil6 0 riw
4 Reserved p8720.3 us riw
5 Event timer p8720.4 ui6 0 riw
1801 Transmit PDO 2 communication parameter
0 Largest subindex supported us 5 r
COB ID used by PDO p8721.0 u32 280 hex + node riw
ID
2 Transmission type p8721.1 us FE hex riw
3 Inhibit time p8721.2 uil6 0 riw
4 Reserved p8721.3 us riw
5 Event timer p8721.4 ui6 0 riw
1802 Transmit PDO 3 communication parameter
0 Largest subindex supported us 5 r
1 COB ID used by PDO p8722.0 u32 C000 06DF hex | riw
2 Transmission type p8722.1 us FE hex riw
3 Inhibit time p8722.2 ui6 0 riw
4 Reserved p8722.3 us riw
5 Event timer p8722.4 uil6 0 riw
1803 Transmit PDO 4 communication parameter
0 Largest subindex supported us 5 r
1 COB ID used by PDO p8723.0 u32 C000 06DF hex | riw
2 Transmission type p8723.1 us FE hex riw
3 Inhibit time p8723.2 ui6 0 riw
4 Reserved p8723.3 us riw
5 Event timer p8723.4 uil6 0 riw
1804 Transmit PDO 5 communication parameter
0 Largest subindex supported us 5 r
COB ID used by PDO p8724.0 u32 C000 06DF hex | riw
Transmission type p8724.1 us FE hex riw
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7.7 Communication via CANopen

oD Subi | Object name SINAMICS Data | Predefined Can be
index ndex parameters type connection set read/
(hex) (hex) written
3 Inhibit time p8724.2 ul6 0 riw
4 Reserved p8724.3 us riw
5 Event timer p8724.4 ule6 0 riw
1805 Transmit PDO 6 communication parameter
0 Largest subindex supported us 5 r
1 COB ID used by PDO p8725.0 u32 CO000 06DF hex | riw
2 Transmission type p8725.1 us FE hex riw
3 Inhibit time p8725.2 ul6 0 riw
4 Reserved p8725.3 us riw
5 Event timer p8725.4 ul6 0 riw
1806 Transmit PDO 7 communication parameter
0 Largest subindex supported us 5 r
1 COB ID used by PDO p8726.0 u32 C000 O6DF hex | riw
2 Transmission type p8726.1 us FE hex riw
3 Inhibit time p8726.2 ule6 0 riw
4 Reserved p8726.3 us riw
5 Event timer p8726.4 ul6 0 riw
1807 Transmit PDO 8 communication parameter
0 Largest subindex supported us 5 r
1 COB ID used by PDO p8727.0 u32 CO000 O6DF hex | riw
2 Transmission type p8727.1 us FE hex riw
3 Inhibit time p8727.2 ule6 0 riw
4 Reserved p8727.3 us riw
5 Event timer p8727.4 ule6 0 riw
Table 7- 25 TPDO configuration objects - mapping parameters
oD Subind | Object name SINAMICS | Data type Predefined |Can be
index |ex parameters connection | read/
(hex) | (hex) set written
1A00 Transmit PDO 1 mapping parameter
Number of mapped application objects in PDO us 1 riw
1 PDO mapping for the first application object to be | p8730.0 u32 6041 hex riw
mapped
2 PDO mapping for the second application object to | p8730.1 u32 0 riw
be mapped
3 PDO mapping for the third application object to be | p8730.2 u32 0 riw
mapped
4 PDO mapping for the fourth application object to p8730.3 u32 0 riw
be mapped
1A01 Transmit PDO 2 mapping parameter
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oD Subind | Object name SINAMICS | Data type Predefined |Can be
index |ex parameters connection | read/
(hex) | (hex) set written
0 Number of mapped application objects in PDO us 2 riw
1 PDO mapping for the first application object to be | p8731.0 u32 6041 hex riw
mapped
2 PDO mapping for the second application objectto | p8731.1 u32 6044 hex riw
be mapped
3 PDO mapping for the third application object to be | p8731.2 u32 0 riw
mapped
4 PDO mapping for the fourth application object to p8731.3 u32 0 riw
be mapped
1A02 Transmit PDO 3 mapping parameter
Number of mapped application objects in PDO us 0 riw
PDO mapping for the first application object to be | p8732.0 u32 0 riw
mapped
2 PDO mapping for the second application objectto | p8732.1 u32 0 riw
be mapped
3 PDO mapping for the third application object to be | p8732.2 u32 0 riw
mapped
4 PDO mapping for the fourth application object to p8732.3 u32 0 riw
be mapped
1A03 Transmit PDO 4 mapping parameter
Number of mapped application objects in PDO us 0 riw
1 PDO mapping for the first application object to be | p8733.0 u32 0 riw
mapped
2 PDO mapping for the second application objectto | p8733.1 u32 0 riw
be mapped
3 PDO mapping for the third application object to be | p8733.2 u32 0 riw
mapped
4 PDO mapping for the fourth application object to p8733.3 u32 0 riw
be mapped
1A04 Transmit PDO 5 mapping parameter
Number of mapped application objects in PDO us r
PDO mapping for the first application object to be | p8734.0 u32 riw
mapped
2 PDO mapping for the second application objectto | p8734.1 u32 0 riw
be mapped
3 PDO mapping for the third application object to be | p8734.2 u32 0 riw
mapped
4 PDO mapping for the fourth application object to p8734.3 u32 0 riw
be mapped
1A05 Transmit PDO 6 mapping parameter
0 Number of mapped application objects in PDO us 0 riw
1 PDO mapping for the first application object to be | p8735.0 u32 0 riw
mapped
2 PDO mapping for the second application object to | p8735.1 u32 0 riw
be mapped
SINAMICS G120C converter
Operating Instructions, 01/2013, FW V4.6, ASE02999804C AB 181

Q-Pulse Id

Active 17/06/2014

Page 181 of 404



Configuring the fieldbus

7.7 Communication via CANopen

oD Subind | Object name SINAMICS | Data type Predefined |Can be
index |ex parameters connection | read/
(hex) | (hex) set written
3 PDO mapping for the third application object to be | p8735.2 u32 0 riw
mapped
4 PDO mapping for the fourth application object to p8735.3 u32 0 riw
be mapped
1A06 Transmit PDO 7 mapping parameter
Number of mapped application objects in PDO us r
PDO mapping for the first application object to be | p8736.0 u32 riw
mapped
2 PDO mapping for the second application objectto | p8736.1 u32 0 riw
be mapped
3 PDO mapping for the third application object to be | p8736.2 u32 0 riw
mapped
4 PDO mapping for the fourth application object to p8736.3 u32 0 riw
be mapped
1A07 Transmit PDO 8 mapping parameter
0 Number of mapped application objects in PDO us 0 r
1 PDO mapping for the first application object to be | p8737.0 u32 0 riw
mapped
2 PDO mapping for the second application objectto | p8737.1 u32 0 riw
be mapped
3 PDO mapping for the third application object to be | p8737.2 u32 0 riw
mapped
4 PDO mapping for the fourth application object to p8737.3 u32 0 riw
be mapped
7.7.2.2 Free objects
You can interconnect any process data objects of the receive and transmit buffer using
receive and transmit double words.
® Scaling the process data of the free objects:
— 16-bit (word): 4000 hex 2 100%
— 32-bit (doubleword) 4000000 hex 2 100%
— For temperature values: 16-bit (word): 4000 hex 2 100° C
— For temperature values: 32-bit (doubleword): 4000000 hex 2 100° C
The "SINAMICS parameters" column shows the parameter numbers assigned in the
converter. The assignment applies to the case in which an object which is not mapped in any
PDO is to be accessed via SDO.
SINAMICS G120C converter
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OD index (hex) | Description Data Default Can be read/ | SINAMICS
type values written parameters
per PZD

5800 ... 580F | 16 freely-interconnectable receive process 116 0 riw r8745[0 ... 15]

data

5810 ... 581F | 16 freely-interconnectable transmit process 116 0 r r8746|[0 ... 15]

data

5820 ... 5827 | 8 freely-interconnectable receive process data | 132 0 riw r8747[0 ... 7]

5828 ... 582F | Reserved

5830 ... 5837 | 8 freely-interconnectable transmit process data | 132 0 r r8748[0 ... 7]

5828 ... 582F | Reserved

7.7.2.3 Objects from the CiA 402 drive profile

The following table lists the object directory with the index of the individual objects for the
drives. The "SINAMICS parameters" column shows the parameter numbers assigned in the

converter.
OD index | Subi | Name of the object SINAMICS | Transmi | Data | Default | Can be
(hex) ndex parameters | ssion type setting | read/
(hex) written
Predefinitions
67FF | | Single device type |spo  |uz2 | |r
Common entries in the object dictionary
6007 Abort connection option code p8641 SDO 116 3 riw
6502 Supported drive modes SDO 132 r
6504 Drive manufacturer SDO String | SIEME |r
NS
Device control
6040 Control word r8795 PDO/S |U16 - riw
DO
6041 Status word r8784 PDO/S |U16 - r
DO
605D Halt option code p8791 PDO/S |116 - riw
DO
6060 Modes of operation p1300 SDO 18 - riw
6061 Modes of operation display p1300 SDO 18 - r
Factor group
6094 Velocity encoder factor SDO us - r
01 velocity encoder factor p8798[1] SDO u32 1 riw
numerator
02 velocity encoder factor p8798[2] SDO u32 1 riw
denumerator
Profile Velocity Mode 3
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OD index | Subi | Name of the object SINAMICS | Transmi | Data | Default | Can be
(hex) ndex parameters | ssion type setting | read/
(hex) written
6063 Actual position value r0482 SDO/P | 132 - r
DO
6069 Velocity sensor actual value r0061 SDO/P | 132 - r
DO
606B Velocity demand value r1170 SDO/P | 132 - r
DO
606C Velocity actual value r0063 SDO/P | 132 - r
Actual velocity DO
6083 Profile acceleration p1082/p1120 | SDO 132 - riw
6084 Profile deceleration p1082/p1121 | SDO 132 0 riw
6085 Quick stop deceleration p1082/p1135 | SDO 132 0 riw
6086 Motion profile type pl1115/p1134 | SDO 132 0 riw
60FF Target velocity pl155[0] V SDO/P | 132 0 riw
Set velocity p1072 2 DO
Profile Torque Mode 3
6071 Target torque r8797 SDO/P | 116 - riw
torque setpoint DO
6072 Max. torque p1520 SDO 0 0
6074 Torque demand value r0079 SDO/P | 116 - r
overall torque setpoint DO
6077 Torque actual value r0080 SDO/P | 116 - r
DO
Velocity mode
6042 vl target velocity r8792 SDO/P | 116 - riw
DO
6043 vl velocity demand r1170 SDO/P | 116 - r
DO
6044 vl velocity actual value r0063 SDO/P | 116 - r
DO
6046 0 vl velocity min./max. amount SDO us - r
1 vl velocity min. amount p1080 SDO u32 - riw
2 vl velocity max. amount p1082 SDO u32 - riw
6048 0 vl velocity acceleration SDO us - r
1 Delta speed p1082 SDO u32 - riw
2 Delta time pl120 SDO ui6 - riw

1) Without ramp-function generator
2) With ramp-function generator

3) The converter processes the objects of profile velocity mode and profile torque mode. But they cannot be set nor
selected in converters.
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7.7.3 Integrating the converter into CANopen

Commissioning

Precondition

e STARTER =2 version 4.2, is installed on the computer
used to commission the system.

e The inverter is connected to a CANopen master.

e The EDS (Electronic Data Sheet)

(http://support.automation.siemens.com/WW/view/en/4 «=
8351511)is installed on your CANopen master.

¢ In the basic commissioning you have set the inverter
interfaces to the CANopen fieldbus.
See also Finding a suitable setting for the interfaces
(Page 43). |
This means that the following signals in the inverter are  Sugply I

interconnected corresponding to the Predefined Ko
Connection Sets:

— Speed setpoint and control word
— Speed actual value and status word

CANopen
Master

Procedure

1 . .
|:>2 Proceed as follows to commission the CANopen interface:
1. Integrating the converter into CANopen (Page 185)

2. Set the node ID, baud rate and the monitoring of the communication.
Also see "Setting the baud rate (Page Fehler! Textmarke nicht definiert.)" as well as
"Setting the monitoring of the communication (Page 187)"

3. Interconnecting additional process data
Set p8744 = 2. You can now interconnect additional process data.

See also "Free PDO mapping (Page 169)"
4. Signal interconnection of the links created in free PDO mapping.
See also Interconnect objects from the receive and transmit buffers (Page 171).

5. Exiting commissioning
Select the "Operational” status in the "Network management" tab in the "Control
Unit/Communication/CAN" STARTER screen form and exit the commissioning.

O You have commissioned the CANopen interface.

More information about configuring the communication is provided in Sections List of objects
(Page 173) and CANopen Converter functions (Page 154).
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7.7.3.1

7.7.3.2

Connecting the converter to CANopen

Connect the converter to the fieldbus via the 9-pin SUB-D pin connector.

The connections of this pin connector are short-circuit proof and isolated. If the converter

forms the first or last slave in the CANopen network, then you must switch-in the bus-

terminating resistor.

For additional information on the SUB-D pin connector and on the bus-terminating resistor,
please refer to Section Interfaces, connectors, switches, terminal blocks and LEDs of the

converter (Page 41).

Setting the node ID and baud rate

Setting the node ID

186

Q-Pulse Id

You set the node ID of the inverter using the address
switches on the Control Unit, using parameter p8620
or in STARTER.

Valid address range: 1 ... 127

If you have specified a valid node ID using the
address switches, this node ID will always be the one
that takes effect, and parameter p8620 (factory
setting: 0) will not be able to be changed.

The positions of the address switches are described
in Section: Interfaces, connectors, switches, terminal
blocks and LEDs of the converter (Page 41).
Procedure

To change the bus address, proceed as follows:

Bit 6 (64) W

Bit5 (32) W

Bit4 (16) H

Bit3(8) M

Bit 2 (4

) |
Bit1(2) W
Bito (1) M

On Off

1. Set the address using one of the subsequently listed options:

— using the address switches

— with an operator panel using p8620

Example:

On

Om| |m| |mmm

— in STARTER using screen form "Control Unit/Communication/Fieldbus", or using the

expert list with p8620

2. Switch on the inverter power supply and, if being used, the 24 V supply

for the Control Unit.

3. Switch on the voltages again after all LEDs at the inverter have gone dark.

This means that you have changed the bus address.
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Setting the data transfer rate

You set the data transfer rate using parameter p8622 or in the STARTER
"Control Unit/Communication/CAN" screen form under the "CAN interface" tab.

Setting range: 10 kbit/s ... 1 Mbit/s. The maximum permissible cable length forl Mbit/s is
40 m.

In order that a newly set or modified data transfer rate becomes effective, switch on the
inverter power supply and, if being used, the 24 V supply for the Control Unit. Switch on the
voltages again after all LEDs at the inverter have gone dark.

7.7.3.3 Setting the monitoring of the communication

To monitor the communication, use one of the following methods:
Monitoring request

e Node guarding / life guarding [Masterl=
Slave response
e Heartbeat [Master ]|« Heartbeat [Siave]

Node guarding / life guarding

Principle of operation

e Node guarding:
Is always active if heartbeat is not activated (p8606 = 0). Node guarding means the
master sends monitoring queries to the converter which then answers.

The converter does not monitor the communication. Set the responses to a bus failure in
the master.

e Life guarding:
is active if you use p8604.0 and p8604.1 to set a lifetime * 0.
Life Guarding means that the converter monitors the master's monitoring query and
reports fault F8700 (A) with fault value 2, if a life guarding protocol (life guarding event) is
not received within the lifetime. Set additional responses to a bus failure in the master.

Calculate value for lifetime

Life time = guard time in milliseconds (p8604.0) * life time factor (p8604.1)

Heartbeat

Principle of operation

The slave periodically sends heartbeat messages. Other slaves and the master can monitor
this signal. In the master, set the responses for the case that the heartbeat does not come.

Setting value for heartbeat

Set in p8606 the cycle time for the heartbeat in milliseconds.

SINAMICS G120C converter
Operating Instructions, 01/2013, FW V4.6, ASE02999804C AB 187

Q-Pulse Id Active 17/06/2014 Page 187 of 404



Configuring the fieldbus
7.7 Communication via CANopen

Converter behavior with a bus fault

With a bus fault, the CAN master goes to the "Bus OFF" status. In the converter set the
response via the p8641 parameter. Factory setting: p8641 = 3 (AUS3). When you have
resolved the bus fault, you can confirm the error as follows:

® via OFF/ON: this enables you to remove the Bus OFF state and start communication
again.

e via the DI 2 or direct via p3981: the converter remains in the Bus OFF state. To start the
communication again, set p8608 = 1.

AWARNING

Stopping the motor after a bus error

If the converter does not enter into a fault for a bus fault (p8641 = 0), the motor cannot be
stopped via the controller.

For this case, wire an additional OFF command via terminals.

To stop the motor from the controller, you must resolve the bus fault and restart the
communication via p8608 = 1.

7.7.4 Free PDO mapping for example of the actual current value and torque limit
Free PDO mapping for example of the actual current value and torque limit

You integrate the actual current value and torque limit into the communication via the free
PDO mapping.

The actual current value and the torque setpoint are transferred in TPDO1 and RPDO1,
respectively. TPDO1 and RPDO1 have already been specified by the Predefined Connection
Set.

Mapping the actual current value (r0068) with TPDO1

Procedure

|:>; Proceed as follows to accept the current actual value as send object in the communication;
1. Setthe OV index for the actual current value:
first free OV index from the send data from the "Free objects” 5810 table
2. Map the OV index for the actual current value with PZD2:
— Set the COB-ID of TPDOL1 to "invalid":
p8720[0] = 800001B2 hex

— Link the mapping parameter object 2 of TPDO1 (p8730.1) with the OV index for the
actual current value:

p8730.1 = 58100010 hex (5810 = OV index, 00 = fixed value, 10 2 16 bit value)
— Set the COB-ID of TPDOL to "valid":
p8720[0] = 400001B2 hex
r8751 shows which object is matched to which PZD:
PzD2 (r8751[1] ) = 5810 (actual current value)
3. link the PZD send word 2 in the send word (p2051) with the actual current value:
p2051[1] = r0086[0]

O This means you have transferred the actual current value into the communication as the
send object.
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Mapping the torque limit (p1520) with RPDO1

Procedure

1 . . L
|:>2 Proceed as follows to accept the torque limit value in the communication:

1. Setthe OV index for the torque limit:
first free OV index from the receive data from the "Free objects" 5800 table

2. Map the OV index for the torque limit with PZD2

— Set the COB-ID of RPDO1 to "invalid™:
p8700[0] = 80000232 hex

— Link the mapping parameter object 2 of RPDO1 (p8710.1) with the OV index for the
torque limit:
p8710.1 = 58000010 hex (5800 = OV index, 00 = fixed value, 10 2 16 bit value)

— Set the COB-ID of RPDO1 to "valid":
p8700[0] = 40000232 hex

r8750 shows which object is mapped to which PZD:
PzD2 (r8750[1]) = 5800 (torque limit)

3. Link the PZD receive word 2 in the receive word (p2050) with the torque limit:
p2050[1] = p1520[0]

O This means you have transferred the value for the torque limit into the communication.

SINAMICS G120C converter
Operating Instructions, 01/2013, FW V4.6, ASE02999804C AB 189

Q-Pulse Id Active 17/06/2014 Page 189 of 404



Configuring the fieldbus
7.7 Communication via CANopen

SINAMICS G120C converter
190 Operating Instructions, 01/2013, FW V4.6, ASE02999804C AB

Q-Pulse Id Active 17/06/2014 Page 190 of 404



Setting functions

Complete the following commissioning steps before you set the converter functions:
® Basic commissioning (Page 66)

e [f necessary: Adapting the terminal strip (Page 79)

® [f necessary: Configuring the fieldbus (Page 91)

8.1 Overview of the inverter functions
- Setpoint processing
Setpoints
sy A
F 3
- Fixed setpoints q
s Motorizec? Technology controller Motor control
potentiometer L ° @
- Joggin
F 3 h r 3
- Commands | |
B 0) Converter control
[
éﬁ Status A % NEREEREEEEEED
—————————\
(5|: = A A ¢
Suitable for application
ON I
Motor and converter protection - Braking N u
- Flying restart ] N
i - Automatic restart O
- Overcurrent - Free function blocks O8O0
- Overvoltage - System protection
- Overtemperature - Unit switchover
“H Fail-safe commands B Safety functions
[N
Fail-safe status |4- e
Figure 8-1  Overview of inverter functions
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8.1 Overview of the inverter functions

Functions relevant to all applications

Functions required in special applications only

The functions that you require in each application are shown
in a dark color in the function overview above.

You set these functions during the basic commissioning, so
that in many cases, the motor can be operated without
having to make any additional settings.

The functions whose parameters you only need to adapt
when actually required are shown in white in the function
overview above.

=

Converter control is responsible for all of the
other converter functions. Among other things, it
defines how the converter responds to
commands from the higher-level control system.

Converter control (Page 193)

The protection functions prevent damage to the
motor, converter, and driven load, e.g. using
temperature monitoring or torque monitoring.

Protection functions (Page 225)

0

The commands from the higher-level control are
sent to the converter via digital inputs or the
fieldbus.

Adapting the terminal strip (Page 79)
Configuring the fieldbus (Page 91)

The status signals provide signals at the outputs
Ny of the Control Unit via the fieldbus, e.g. the
'Q' actual motor speed or the converter fault signal.

Adapting the terminal strip (Page 79)
Configuring the fieldbus (Page 91)

You must define a setpoint, which defines the
motor speed, for example.

Setpoint sources (Page 204)

Functions suitable for the application permit, for
example, a motor holding brake to be controlled
or higher-level closed-loop pressure or
temperature control to be implemented using
the technology controller.

Application-specific functions (Page 231)

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

Setpoint preparation (Page 210)

The safety function fulfills increased
requirements regarding the functional safety of
the drive.

Fail-safe function Safe Torque Off (STO)
(Page 261)

&)

The motor closed-loop control ensures that the
motor follows the speed setpoint. You can select
either closed-loop speed control or U/f control.

Motor control (Page 216)

192
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8.2

8.2.1

Converter control

Switching the motor on and off

After switching on the supply voltage, the inverter normally goes
into the "Ready to switch on" state. In this state, the inverter waits
for the command to switch-on the motor:

8.2 Converter control

Ready to switch on

|
Motor on

ON Motor off
. . . OFF1
e The inverter switches on the motor with the ON command. 1 |
The inverter changes to the "Operation” state. Operation

e After the OFF1 command, the inverter brakes the motor with
the ramp-down time of the ramp-function generator. The
inverter switches off the motor once standstill has been
reached. The inverter is again "ready to start".

Inverter states and commands for switching the motor on and off

In addition to the OFF1 command, there are other commands that are used to switch off the

motor:

OFF2 - the inverter immediately switches off the motor without first braking it.

OFF3 - this command means "quick stop". After OFF3, the inverter brakes the motor with
the OFF3 ramp-down time. After reaching standstill, the inverter switches off the motor.
The command is frequently used for exceptional operating situations where it is
necessary to brake the motor especially quickly. Collision protection is a typical
application for this function.

The following diagram shows the internal sequence control of the inverter when switching
the motor on and off.

Switch on the inverter power supply

|

Switching on inhibite81

. Y 4 1
OFF1 T T T T M(Itor
andnot OFF2  OFF2 OFF3 OFF2 OFF2 :
and not OF*FC% I | I statltl)nary
OFF2 OFF3 Ready to switch onS2 Quick stop S5b
1 T f
ON otor
S OFI stationary OFIFB
|
Ready S3 Normal stop Sba
Disable Enable ! ON
operation Qpera“on OFF1 OFF3
| 4 | |
Operatior84
Figure 8-2  State overview of the inverter
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Table 8- 1 Explanation of the inverter states

State Explanation
Switching on In this state, the inverter does not respond to the ON command. The inverter
inhibited (S1) goes into this state under the following conditions:

¢ ON was active when switching on the inverter.
Exception: When the automatic start function is active, ON must be active
after switching on the power supply.

e OFF2 or OFF3 is selected.

Ready to switch This state is required to switch on the motor.

on (S2)

Ready (S3) The inverter waits for the operating enable.
If the inverter is controlled via a fieldbus, then you must set the operating enable
in a control word bit.
If the inverter is exclusively controlled via its digital inputs, then the operating
enable signal is automatically set in the factory setting.

Operation (S4) The motor is switched on.

Normal stop (S5a) | The motor was switched off with OFF1 and brakes with the ramp-down time of
the ramp-function generator.

Fast stop (S5b) The motor was switched off with OFF3 and brakes with the OFF3 ramp-down
time.
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Five different methods are available for controlling the motor via digital inputs.

Table 8- 2 Two-wire control and three-wire control

Behavior of the motor

| Clockwise |
I rotation

7 \\ N
I =1 | == | =

| Counter-
| clockwise
rotation

Control commands

@

| Stop
|

Typical
application

Motor on/off 4l |

1

Two-wire control, method 1
1. Switching the motor on and off

Reversing

—

t (ON/OFF1).
2. Reverse the motor direction of

t rotation.

Local control in
conveyor
systems.

Motor on/off, Tl

clockwise I_I

Two-wire control, method 2 and
two-wire control, method 3

rotation
|
counter- |

Motor on/off, T:
clockwise L

t]1. Switch the motor on and off
(ON/OFF1), clockwise rotation.

>+ | 2. Switch the motor on and off

Traction drives
with control via
joystick

rotation .
(ON/OFF1), counter-clockwise
rotation.

Enable /4 | | | | Three-wire control, method 1 Traction drives
motor off [ 1 1. Enable signal for switching the motor | With control via
Mot | | | | t on and off (OFF1). joystick

otor on, ) ]
clockwise h | | | 2. Switch on the motor (ON), clockwise

rotation .‘ l ’. ~ rotation.

@gﬁté’r’_" : ' ' ! 3. Switch on the motor (ON), counter-
clockwise L ' 1l ' - clockwise rotation.

rotation t

Enable / T I [ [ | Three-wire control, method 2 -
motor off ([T ] [ | _ | 1. Enable signal for switching the motor

Motor on
L

t on and off (OFF1).
2. Switch on motor (ON).

ReversingT I
|

t| 3. Reverse the motor direction of
rotation.
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8.2.2 Two-wire control: method 1
You switch the motor on and off using a control command (ON/OFF1). while the other
control command reverses the motor direction of rotation.
ON/OFF1 T
— [ I, ,
Reversing I L " b
L — L .
) T T T | | 1 't
| int | | [
Motor speed | Setp\omt | | : | I
Clockwisew /\ Iy | [
rotation - | ! -
Counter- 7 ¥ t
clockwise \—-l/ \ l(
rotation Setpoint inverted OFF1 OFF1
Figure 8-3 Two-wire control, method 1
Table 8- 3 Function table
ON/OFF1 Reversing Function
0 0 OFF1: The motor stops.
0 1 OFF1: The motor stops.
1 0 ON: Clockwise motor rotation.
1 1 ON: Counter-clockwise motor rotation.
Parameter Description
p0015 =12 Macro drive unit (factory setting for inverters without PROFIBUS interface)
Controlling the motor using the digital inputs | DI O DI 1
of the inverter: ON/OFF1 Reversing
Advanced setting
Interconnecting control commands with digital inputs of your choice (DI x).
p0840[0 ... n] = 722.x | Bl: ON/OFF1 (ON/OFF1)
p1113[0 ... n] = 722.x | BI: Setpoint inversion (reversing)
Example
p0840 = 722.3 DI 3: ON/OFF1
Also see section Digital inputs (Page 80).
SINAMICS G120C converter
196 Operating Instructions, 01/2013, FW V4.6, ASE02999804C AB

Q-Pulse Id

Active 17/06/2014 Page 196 of 404



Setting functions
8.2 Converter control

8.2.3 Two-wire control, method 2

You switch the motor on and off using a control command (ON/OFF1) and at the same time
select clockwise motor rotation. You also use the other control command to switch the motor
on and off, but in this case you select counter-clockwise rotation for the motor.

The inverter only accepts a new control command when the motor is at a standstill.

Clockwise
rotation

ON/OFF1 I Command ignored

| T g
t
| Command ignored |

0

— e
_—

ON/OFF1
Counter-
clockwise 7 L

rotation | | OFF1
Motor speed ] :

Setpoint I OFF1

Clockwise
rotation
Counter-
clockwise
rotation

.
N

T
Setpoint inverted OFF1

Figure 8-4 Two-wire control, method 2

Table 8- 4 Function table

ON/OFF1 ON/OFF1 Function
clockwise counter-
rotation clockwise
rotation
0 0 OFF1: The motor stops.
1 0 ON: Clockwise motor rotation.
0 1 ON: Counter-clockwise motor rotation.
1 1 ON: The motor direction of rotation is based on the signal that
assumes status "1" first.

Parameter Description
p0015 =17 Macro drive unit
Controlling the motor using the DI O DI 1
digital inputs of the inverter: ON/OFF1 ON/OFF1
clockwise rotation | counter-clockwise
rotation

Advanced setting
Interconnecting control commands with digital inputs of your choice (DI x).

p3330[0 ... n] = 722.x | Bl: 2-3-WIRE control command 1 (ON/OFF1 clockwise rotation)
p3331[0 ... n] = 722.x | Bl: 2-3-WIRE control command 2 (ON/OFF1 counter-clockwise rotation)
Example

p3331 =722.0 DI 0: ON/OFF1 counter-clockwise rotation
Also see section Digital inputs (Page 80).
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8.2 Converter control

8.24
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Two-wire control, method 3

You switch the motor on and off using a control command (ON/OFF1) and at the same time
select clockwise motor rotation. You also use the other control command to switch the motor
on and off, but in this case you select counter-clockwise rotation for the motor.

Unlike method 2, the inverter will accept the control commands at any time, regardless of the

motor speed.

ON/OFF1
Clockwise T

rotation * !
ON/OFF1 |
Counter- T

clockwise rotation *

I
|
Motor speed | |
Clockwise [/< y
rotation

Setpoint

| | OFF1
A

Counter-
clockwise
rotation

Figure 8-5 Two-wire control, method 3

Table 8- 5 Function table

Setpoint inverted

OFF1 OFF1

Clockwise rotation ON/OFF1 counter- Function
clockwise rotation

0 0 OFF1: The motor stops.
1 0 ON: Clockwise motor rotation.
0 1 ON: Counter-clockwise motor rotation.
1 1 OFF1: The motor stops.

Parameter Description

p0015 =18 Macro drive unit

Controlling the motor using the digital

inputs of the inverter:

DI O DI 1
ON/OFF1 ON/OFF1
clockwise counter-
rotation clockwise
rotation

Advanced setting

Interconnecting control commands with digital inputs of your choice (DI x).

p3330[0 ... n] = 722.x

BI: 2-3-WIRE control command 1 (ON/OFF1 clockwise rotation)

p3331[0 ... n] = 722.x

BI: 2-3-WIRE control command 2 (ON/OFF1 counter-clockwise rotation)

Example

p3331[0 ... n] = 722.2

DI 2: ON/OFF1 counter-clockwise rotation
Also see section Digital inputs (Page 80).
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8.2 Converter control

8.25 Three-wire control, method 1

With one control command, you enable the two other control commands. You switch the
motor off by withdrawing the enable (OFF1).

You switch the motor's direction of rotation to clockwise rotation with the positive edge of the
second control command. If the motor is still switched off, switch it on (ON).

You switch the motor's direction of rotation to counter-clockwise rotation with the positive
edge of the third control command. If the motor is still switched off, switch it on (ON).

Enable/
OFF1 T | | | L,
Command ignored |[ t
ON
Clockwise n ﬁ I n
rotation 7 1 1 T =t
ON
Counter- T ! ” | | b
clockwise t T I | i "t
rotation | .
Motor speed Setpoint ! ! ! ;
! X [ [ |
Clockwise / \ | | |
rotation I »
Counter- I/ ¥| t
clockwise 4
rotation Setpoint inverted OFF1 OFF1
Figure 8-6 Three-wire control, method 1
Table 8- 6 Function table
Enable / OFF1 ON clockwise ON clockwise Function
rotation rotation
Oorl Oorl OFF1: The motor stops.
0-1 0 ON: Clockwise motor rotation.
0 0-1 ON: Counter-clockwise motor
rotation.
1 1 1 OFF1: The motor stops.
Parameter Description
p0015 =19 Macro drive unit
Controlling the motor using | DI 0 DI 1 DI 2
the d'g't_al inputs of the Enable / ON clockwise | ON clockwise
inverter: OFF1 rotation rotation

Advanced setting
Interconnecting control commands with digital inputs of your choice (DI x).

p3330[0 ... n] = 722.x

BI: 2-3-WIRE control command 1 (enable/ OFF1)

p3331[0 ... n] = 722.x

BI: 2-3-WIRE control command 2 (ON clockwise rotation)

p3332[0 ... n] = 722.x

BI: 2-3-WIRE control command 3 (ON counter-clockwise rotation)

Example

p3332=722.0

DI 0: ON counter-clockwise rotation.
Also see section Digital inputs (Page 80).
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8.2 Converter control

8.2.6 Three-wire control, method 2
With one control command, you enable the two other control commands. You switch the
motor off by withdrawing the enable (OFF1).
You switch on the motor with the positive edge of the second control command (ON).
The third control command defines the motor's direction of rotation (reversing).
Enable/
OFF1 T | | N
Command ignored ! t
ON i ! '
L1 I | — 1,
Reversing I | : ] l t
[ t
L — |, .,
f ' | | | ! | i
i |
Motor apeed I Setpoint | | | OFF1 I
] ' - I [ ' |
Clockwise /_\ | : | I
rotation N\ 3 R
Counter- 4]/ ' \' t
clockwise |
rotation Setpoint inverted OFF1
Figure 8-7 Three-wire control, method 2
Table 8- 7 Function table
Enable / OFF1 ON Reversing Function
Oorl Oorl OFF1: The motor stops.
0-1 0 ON: Clockwise motor rotation.
0-1 1 ON: Counter-clockwise motor rotation.
Parameter Description
p0015 =20 Macro drive unit
Controlling the motor using | DI 0 DI 1 DI 2
the digital inputs of the Enable / ON Reversing
inverter: OFF1
Advanced setting
Interconnecting control commands with digital inputs of your choice (DI x).
p3330[0 ... n] = 722.x | Bl: 2-3-WIRE control command 1 (enable/ OFF1)
p3331[0 ... n] = 722.x | Bl: 2-3-WIRE control command 2 (ON)
p3332[0 ... n] = 722.x | Bl: 2-3-WIRE Control Command 3 (reversing)
Example
p3331=722.0 DI 0: ON
Also see section Digital inputs (Page 80).
SINAMICS G120C converter
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8.2.7 Running the motor in jog mode (JOG function)

8.2 Converter control

The "Jog" function is typically used to slowly move a machine part, e.g. a conveyor belt.

With the "Jog" function, you switch the motor on and off using a digital input. When the motor
is switched on, it accelerates to the jogging setpoint. There are two different setpoints
available, e.g. for motor counter-clockwise rotation and clockwise rotation.

The same ramp-function generator acts on the setpoint as for the ON/OFF1 command.

Jogging 1 T
Jogging 2 T

Motor speed

Maximum speed - N
p1082 / \
/ \
/ \
Setpoint jogging 1 < )
p1058
p1120 pii2T_| /1

Setpoint jogging 2

p1059 |

Figure 8-8  Behavior of the motor when "jogging"

The inverter must be ready to start before you issue the "Jog"
control command. If the motor is already switched on, then the
"Jog" command has no effect.

I
OFF1

and not OFF2
and not OIiF3

Ready to switch on

Jogfing no jogging
|

Operation

Setting jogging
Parameter Description
pl058 Jogging 1 speed setpoint (factory setting 150 rpm)
p1059 Jogging 2 speed setpoint (factory setting -150 rpm)
p1082 Maximum speed (factory setting 1500 rpm)
pli10 Inhibit negative direction
=0: Negative direction of rotation is enabled |=1: Negative direction of rotation is
inhibited
pli11 Inhibit positive direction
=0: Positive direction of rotation is enabled =1: Positive direction of rotation is
inhibited
pl113 Setpoint inversion
=0: Setpoint is not inverted | =1: Setpoint is inverted
pl120 Ramp-function generator ramp-up time (factory setting 10 s)
plizi Ramp-function generator ramp-down time (factory setting 10 s)
p1055 = 722.0 | Jog bit O: Select jogging 1 via digital input O
pl056 = 722.1 | Jog bit 1: Select jogging 2 via digital input 1

SINAMICS G120C converter
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8.2 Converter control

8.2.8

Switching over the inverter control (command data set)

In several applications, the inverter must be able to be operated from different, higher-level

control systems.

Example: Switchover from automatic to manual operation

You control the motor either from a central control system, via fieldbus or from a local control

panel.

Command data set (CDS)

This means that you can set the inverter control in various ways and toggle between the
settings. For instance, as described above, the inverter can either be operated via a fieldbus

or via the terminal strip.

The settings in the inverter, which are
associated with a certain control type of

the inverter, are called command data set. J%

Figure 8-9

Different inverter control using

several command data sets

(CDS)

Y

=

CDs1

Y

You select the command data set using parameter p0810. To do this, you must interconnect
parameter p0810 with a control command of your choice, e.g. a digital input.

~{5]Di

Command data set 1

Parameter

1055[1
1722.0

~{6[DI 1}

index [1]

Jog 1

1056[1
7221

v

Jog 2

2103[1
722.2

0
1
~{7[Dr2
3

»

Acknowledge B

=

CDS1

Select command data set

~{8[DI3]

Data from
the
fieldbus

[EleeNo[u]swN-]e]

=

|
e e
i

E

0O
MNINNININININNN

15

Figure 8-10
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0810
722.3

(CDS)

Command data set 0
Parameter index [0]

p0840[0
r2090.0

p2103[0

r2090.7
p0854[0

r2090.10

p1036[0

ON/OFF1

Acknowledge B
Control by 5

PLC

=

CDS0

MOP lower |

Active 17/0

6/2014

= Controlling
P inverter
P functions

Example: Switching over the control via terminal strip to control via PROFIBUS or
PROFINET
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8.2 Converter control

You obtain the interconnection as in the example above, if you configured the interfaces of
the inverter with p0015 = 7 in the basic commissioning, also see Section Finding a suitable
setting for the interfaces (Page 43).

An overview of all the parameters that belong to the command data sets is provided in the
List Manual.

Note

It takes approximately 4 ms to toggle between command data sets.
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8.3 Selpoint sources
8.3 Setpoint sources
The converter receives its main setpoint from the setpoint source. The main setpoint
@ generally specifies the motor speed.
Analog input Setpoint source Inverter control
— Main setpoint l l
adid | > 4 ) pO— sl = 5 Setpmnt_
Al 0- / + processing
+
1 Supplemen-
L © 11 tary setpoint
Fieldbus . .
Motorized potentiometer
: Technology
Reise< controller —o o
Lower — setpoint
1
! o o1 Jog__ | =l
setpoint
Fixed setpoints Setpoint, operator
panel or PC —to o
——au (STARTER)
——o
o

b——o
o

Figure 8-11 Setpoint sources for the converter

You have the following options when selecting the source of the main setpoint:
e Converter analog input.

e Converter fieldbus interface.

® Motorized potentiometer simulated in the converter.

® Fixed setpoints saved in the converter.

You have the same selection options when selecting the source of the supplementary
setpoint.

Under the following conditions, the converter switches from the main setpoint to other
setpoints:

® When the technology controller is active, it's output specifies the motor speed.
® When jogging is active.
® When controlling from an operator panel or the STARTER PC tool.

In the basic commissioning, you have already selected a setpoint source. Refer also to
Section: Finding a suitable setting for the interfaces (Page 43).

However, you can change this setting. On the following pages, you will find a more detailed
description of the setpoint sources.

SINAMICS G120C converter
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8.3 Setpoint sources

8.3.1 Analog input as setpoint source

Interconnecting an analog input

If you have selected a pre-assignment without a function of the analog input, then you must
interconnect the parameter of the main setpoint with an analog input.

: Analog input, 51070

Al O+ V. actual value | | Main setpoint >

A0 | > 7 {r0755[0] > I g .
p1075 Supplementary setpoint

Figure 8-12 Example: Analog input 0 as setpoint source

Analog input

Table 8-8  Setting with analog input O as setpoint source

Parameter Remark
p1070 = 755[0] | Main setpoint
Interconnect the main setpoint with analog input 0

pl075 = 755[0] | Additional setpoint
Interconnect the additional setpoint with analog input 0

You must adapt the analog input to the connected signal, e.g. £ 10 V or 4 ... 20 mA. You will
find additional information in the section: Analog input (Page 84).

8.3.2 Specifying the motor speed via the fieldbus

If you enter the setpoint via a fieldbus, you must connect the converter to a higher-level
control. For additional information, see Section Configuring the fieldbus (Page 91).

Interconnecting the fieldbus with the main setpoint

Received data
PROFIdrive PZD 1070
ZD1 i p Main setpoint
%42 receive word (7205001 p >
L) 3 +
Fieldbus[ % 5 p1075 Additional setpoint
yd
y
ZD8

Figure 8-13 Fieldbus as setpoint source

Most standard telegrams receive the speed setpoint as a second process data PZD2.
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Table 8-9  Setting the fieldbus as setpoint source

Parameter Remark
p1070 = 2050[1] Main setpoint
Interconnect the main setpoint with process data PZD2 from the fieldbus.

pl075 = 2050[1] | Additional setpoint
Interconnect the additional setpoint with process data PZD2 from the fieldbus.

8.3.3 Motorized potentiometer as setpoint source

The "Motorized potentiometer” function emulates an electromechanical potentiometer The
output value of the motorized potentiometer can be continually set using the "up" and "down"
control signals.

Interconnecting the motorized potentiometer (MOP) with the setpoint source

Motorized potentiometer

Motorized
potentiometer, setpoint
after the ramp-function

generatorl | p1070 I| Main setpoint

{r1050 > | >
+
p1075 Supplementary setpoint

Figure 8-14 Motorized potentiometer as setpoint source

Table 8- 10 Basic setup of motorized potentiometer

Parameter Description

pl1047 MOP ramp-up time (factory setting 10 s)
p1048 MOP ramp-down time (factory setting 10 s)
p1040 MOP start value (factory setting O rpm)

Defines the start value [rpm], which is effective when first switching on the motor.

Table 8- 11  Setting the MOP as setpoint source

Parameter Remark

p1070 = 1050 | Main setpoint
Interconnecting the main setpoint with MOP.

p1035 Motorized potentiometer, increase setpoint (factory setting 0)
Interconnect this signal, for example with a digital input of your choice:
pl035 = 722.1 (digital input 1)

p1036 Motorized potentiometer, decrease setpoint (factory setting 0)
Interconnect this signal, for example with a digital input of your choice.

SINAMICS G120C converter
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Adapting the behavior of the motorized potentiometer

ON T_|
OFF1

| .
MOP up ' t
p1035 | | | | l N

|

[

|

|

|

|

MOP down T
p1036

Setpoint

1

|

1

Y |

r1050

N fooe sol] 3 e

|

|

|

max

p1082

Mmax - — — — — — — . _ _ _ _f@amp_ _

Figure 8-15 Function chart of motorized potentiometer

Table 8- 12 Extended setup of motorized potentiometer

Parameter Description
p1030 MOP configuration (factory setting 00110 bin)
Parameter value with four independently adjustable bits 00 ... 03

Bit 00: Save setpoint after switching off motor

0: After the motor is switched on, p1040 is specified as the setpoint

1: Setpoint is saved after the motor is switched off and set to the saved value once it
is switched on

Bit 01: Configure ramp-function generator in automatic mode (1-signal via Bl: p1041)
0: Without ramp-function generator in the automatic mode (ramp-up/ramp-down time
= O)

1: With ramp-function generator in the automatic mode

In manual mode (0-signal via Bl: p1041) the ramp-function generator is always active

Bit 02: Configure initial rounding

0: Without initial rounding

1: With initial rounding. Using the initial rounding function it is possible to enter very
small setpoint changes

Bit 03: Store setpoint in power-independent manner
0: No power-independent saving
1: Setpoint is saved in the event of a power failure (bit 00 = 1)

Bit 04: Ramp-function generator always active
0: Setpoint is only calculated with enabled pulses
1: The setpoint is calculated independent of the pulse enable.

pl037 MOP maximum speed (factory setting O rpm)
Automatically pre-assigned when commissioning
p1038 MOP minimum speed (factory setting 0 rpm)
Automatically pre-assigned when commissioning
pl044 MOP setting value (factory setting 0)

Signal source for the setting value.

For more information about the motorized potentiometer, refer to function diagram 3020 in
the List Manual.
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8.3 Selpoint sources

8.3.4 Fixed speed as setpoint source

In many applications after switching on the motor, all that is needed is to run the motor at a
constant speed or to switch between different speeds.

Example: After it has been switched on, a conveyor belt only runs with two different

velocities.

Interconnecting the fixed speeds with a main setpoint

Fixed setpoints

Fixed setpoint 1H | Fixed speed ||——I]

Fixed setpoint 2|—:-\ setpoint effectived——— >D1070 [ Main setpoint R
Fixed setpoint 3H—o ] I * L
Fixed setpoint 4 H—o p1075 Additional setpoint

Figure 8-16 Fixed speeds as setpoint source

Table 8- 13  Setting the fixed speed as a setpoint source

Parameter

Remark

p1070 = 1024

Main setpoint
Interconnecting the main setpoint with fixed speeds.

p1075 = 1024

Additional setpoint
Interconnecting the additional setpoint with fixed speeds

Select direct or binary fixed setpoint

The inverter has up to 16 different fixed setpoints. The superior controller selects the
appropriate fixed setpoints via digital inputs or the field bus.

The inverter distinguishes between two methods for selecting the fixed setpoints:

1. Direct selection:
You set four different fixed setpoints. By adding one or more of the four fixed setpoints,
up to 16 different resulting setpoints are obtained.
Direct selection is the most suitable method for controlling the inverter via the digital

inputs.

Additional information about direct selection can be found in function diagram 3011 in the

List Manual.

2. Binary selection:
You set 16 different fixed setpoints. You precisely select one of these fixed setpoints by a
combination of four selection bits.
The binary selection is the suitable method of controlling the inverter via a field bus.
Additional information about binary selection can be found in function diagram 3010 of
the List Manual.
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Fixed setpoint
selection bit 0

Fixed setpoint |p1021

selection bit 1

Fixed setpoint
selection bit 2

Fixed setpoint
selection bit 3

Fixed setpoint 4 p1004 —

21000

8.3 Setpoint sources
p1020
p1022
‘ FYyy
Fixed setpoint 1 p1001 —— 000 1 .
Fixed setpoint 2 p1002—— 0010 :;egi:?eed
Fixed setpoint 3 p1003——-o 0100 eff:cti\.re

Figure 8-17 Simplified function diagram for directly selecting fixed setpoints

Example: Select two fixed setpoints directly

The motor is to operate at two different speeds as follows:

® The signal on digital input 0 switches the motor on and accelerates it to 300 rpm.

® The signal at digital input 1 accelerates the motor to 2000 rpm.

Table 8- 14  Settings for the example

Parameter

Description

p1001 = 300.000

Fixed speed setpoint 1 in [rpm]

p1002 = 2000.000

Fixed speed setpoint 2 in [rpm]

p0840 = 722.0 ON/OFF1: Switch on motor with digital input O

p1070 = 1024 Main setpoint: Interconnect the main setpoint with the fixed speed
setpoint.

p1020 =722.0 Fixed speed setpoint selection bit 0: Interconnect fixed setpoint 1 with
digital input 0 (DI 0).

pl021 =722.1 Fixed speed setpoint selection bit 1: Interconnect fixed setpoint 2 with DI
1.

ploi6=1 Fixed speed setpoint mode: Select direct selection of the fixed setpoints.

Table 8- 15 Resulting fixed setpoints for the example above

Fixed setpoint selected by Resulting setpoint
DI 0 =LOW Motor stops

DI 0 =HIGH and DI 1 = LOW 300 rpm

DI 0 = HIGH and DI 1 = HIGH 2300 rpm
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8.4 Selpoint preparation

8.4

8.4.1

From setpoint
source

8.4.2

=

Setpoint preparation

Overview of setpoint processing

The setpoint can be modified as follows using the setpoint processing:

® |nvert setpoint to reverse the motor direction of rotation (reversing).

® |nhibit positive or negative direction of rotation, e.g. for conveyor belts, pumps or fans.
® Minimum speed to avoid standstill when the motor is switched on.

® Limit to a maximum speed to protect the motor and mechanical system.

® Ramp-function generator to accelerate and brake the motor with an optimum torque.

Inhibit positive Minimum Maximum Ramp-function

1 = Invert direction of speed speed generator
_l rotation y xI
O \J'_, X V_ y N—~ | ! " y . Setpoint for motor
_'@;\ /T\ /TI X e y E f _’control
inhibit negative t
direction of
rotation
Figure 8-18 Setpoint processing in the inverter
Invert setpoint

Procedure
Proceed as follows to invert the setpoint:
Interconnect parameter p1113 with a binary signal, [p1113
e.g. digital input 1. [ 6[or1 Hror22.1 ) 1l

210
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You have inverted the setpoint.

Table 8- 16 Examples of settings to invert the setpoint

Parameter Remark

pl113=722.1

Setpoint inversion
Digital input 1 = 0: Setpoint remains unchanged.
Digital input 1 = 1: Inverter inverts the setpoint.

pl1113 =2090.11 | Invert setpoint via control word 1, bit 11.
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8.4.3 Inhibit direction of rotation

In the factory setting of the inverter, both motor directions of rotation are enabled.

Procedure
1 N .
|:>2 Proceed as follows to permanently lock a direction of rotation:
: _ 1 = Inhibit positive
Set the corresponding parameter to a value = 1. e °f|—‘5””7_1f
rotation |0
—_— =
1 = Inhibit A
negative direction 1110
of rotation
[ You have permanently locked the appropriate direction of rotation.
Table 8- 17 Examples of settings to inhibit the direction of rotation
Parameter Remark
pl110=1 Inhibit negative direction
Negative direction is permanently inhibited.
pl110 =722.3 Inhibit negative direction
Digital input 3 = 0: Negative direction of rotation is enabled.
Digital input 3 = 1: Negative direction of rotation is inhibited.
8.4.4 Minimum speed
Function
The converter prevents continuous motor operation Minimum Vir
at speeds < minimum speed. speed
Speeds, where the absolute value is less than the
minimum speed, are only possible when Yy
accelerating or braking. 2
Table 8- 18 Setting the minimum speed
Parameter Description
p1080 Minimum speed
SINAMICS G120C converter
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8.4.5 Maximum speed
Function
The maximum speed limits the speed Spg.":"d limit in positive B
. . . irection of rotation >
setpoint range for both directions of Min [
rotation. Maximum speed » 0 ’
The converter generates a message > —~ "
(fault or alarm) when the maximum 0 ’
speed is exceeded. Speed limit in positive | Max iv==
direction of rotation 1

The maximum speed also acts as a reference value for several other functions, e.g. the
ramp-function generator.

If you must limit the speed depending on the direction of rotation, then you can define speed
limits for each direction.

Table 8- 19 Parameters for minimum and maximum speed

Parameter Description
p1082 Maximum speed (factory setting 1500 rpm)
p1083 Speed limit, positive direction of rotation (factory setting 210,000 rpm)
p1086 Speed limit, negative direction of rotation (factory setting -210,000 rpm)
SINAMICS G120C converter
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8.4.6 Ramp-function generator

The ramp-function generator in the setpoint channel limits the rate that the speed setpoint
changes. As a consequence the motor accelerates and brakes more softly, reducing the
stress on the mechanical system of the driven machine.

The ramp-function generator is not active if the technology controller in the inverter specifies
the speed setpoint.

Extended ramp-function generator

The ramp-up and ramp-down
times of the extended ramp-
function generator can be set
independently of each other. The
optimum times that you select
depend on your particular ey
application in question and can Maximum

[
[
: speedf— — — — — — - —
range from just a few 100 ms (e.g. X, Sl ~ i
[
[

LY 3

~¥

for belt conveyor drives) to several
minutes (e.g. for centrifuges).

Initial and final rounding permit
smopth, jerk-free acceleration and Ramp-up time Ramp-
braking. down time
The ramp-up and ramp-down Effective Effective
times of the motor are increased ramp-up time ramp-down time
by the rounding times:

e Effective ramp-up time = p1120
+ 0.5 x (p1130 + p1131).

e Effective ramp-down time =
pl121 + 0.5 x (p1130 + p1131).

Table 8- 20 Additional parameters to set the extended ramp-function generator

Parameter Description

p1115 Ramp-function generator selection (factory setting: 1)
Select ramp-function generator:

0: Basic ramp-function generator

1. Extended ramp-function generator

pl120 Ramp-function generator, ramp-up time (factory setting 10 s)
Accelerating time in seconds from zero speed up to the maximum speed p1082

plizi Ramp-function generator, ramp-down time (factory setting 10 s)
braking time in seconds from the maximum speed down to standstill

p1130 Ramp-function generator initial rounding time (factory setting: 0 s)
Initial rounding for the extended ramp-function generator. The value applies for ramp
up and ramp down.

pl131 Ramp-function generator final rounding time (factory setting: 0 s)
Final rounding for the extended ramp-function generator. The value applies for ramp
up and ramp down.
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Parameter Description

pl134 Ramp-function rounding type (factory X
setting: 0) | | | g
0: Continuous smoothing y ' Tt
1: Discontinuous smoothing T A1134 =0
y t
T /\ p1134 =1
L :t
pl135 OFF3 ramp-down time (factory setting O s)
The quick stop (OFF3) has its own ramp-down time.
p1136 OFF3 initial rounding time (factory setting: O s)
Initial rounding for OFF3 for the extended ramp-function generator.
p1137 OFF3 final rounding time (factory setting: 0 s)

Final rounding for OFF3 for the extended ramp-function generator

You can find more information in function diagram 3070 and in the parameter list of the List
Manual.

Setting the extended ramp-function generator

=

214

Q-Pulse Id

1
2

Procedure

Proceed as follows to set the extended ramp-function generator:
1. Enter the highest possible speed setpoint.

2. Switch on the motor.

3. Evaluate your drive response.

If the motor accelerates too slowly, then reduce the ramp-up time.

An excessively short ramp-up time means that the motor will reach its current limiting
when accelerating, and will temporarily not be able to follow the speed setpoint. In this
case, the drive exceeds the set time.

If the motor accelerates too fast, then extend the ramp-up time.
Increase the initial rounding if the acceleration is jerky.

We recommend that you set the final rounding to the same value as the initial
rounding.

4. Switch off the motor.
5. Evaluate your drive response.

If the motor decelerates too slowly, then reduce the ramp-down time.

An excessively short ramp-down time means that the motor will temporarily not be
able to follow the speed setpoint. Depending on the Power Module being used, the
reason for this is that either the motor current limit has been reached, or there is a risk
of an excessively high inverter DC link voltage.

In any case, the drive exceeds the set time.

If the motor decelerates too quickly, then extend the ramp-down time.

6. Repeat steps 1 ... 5, until you are satisfied with your drive response.

You have set the extended ramp-function generator.
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Changing the ramp-up and ramp-down times in operation

Example

Using a scaling factor, the

ramp-up and ramp-down times

of the ramp-function generator

Ramp-up time

Ramp-up time

8.4 Setpoint preparation

Ramp-down time

Ramp-down time
scaling

. . scalin
can be changed in operation. v
You have the following options
of entering a scaling value: Y
e Using an analog input X,

e Using a fieldbus

Ramp-function generator

Table 8- 21 Parameters for setting the scaling

Parameter Description

pl138 Up ramp scaling (factory setting: 1)
Signal source for scaling the up ramp.

pl139 Down ramp scaling (factory setting: 1)
Signal source for scaling the down ramp.

In the following example, the higher-level control sets the ramp-up and ramp-down times of
the inverter via PROFIBUS.

— r2050[0
E%B; | ;2050 1 ; Ramp-up time Ramp-down time
PZD 3 |—r2050[2
PZD 4 |+ r2050(3 g Ramp-up time Ramp-down time
”_’ PZD5 | r2050[4] > scaling scaling
PZD 6 | r2050[5] > [p1138 p1139
PZD 7 r2050[6] > X| {20500
PZD 8 | r2050[7] >
L] -
L] L]
. . A 4
y Ramp-function generator
X
—

Figure 8-19 Example for changing the ramp-function generator times in operation

Preconditions

® You have commissioned the communication between the inverter and the control system.

® Free telegram 999 has been set in the inverter and in your higher-level control system.
See also Section: Extend telegrams and change signal interconnection (Page 103).

e The controller sends the scaling value to the inverter in PZD 7.
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Procedure

|:>; To interconnect the scaling of the ramp-up and ramp-down times with PZD receive word 7
from the fieldbus in the inverter, proceed as follows:

1. Set p1138 = 2050[6].

This means that you have interconnected the scaling factor for the ramp-up time with
PZD receive word 7.

2. Set p1139 = 2050[6].

This means that you have interconnected the scaling factor for the ramp-down time with
PZD receive word 7.

The inverter receives the value for scaling the ramp-up and ramp-down times via PZD
receive word 7.

8.5 Motor control

Decision-making criteria for the control mode that is suitable for your application is provided
@ in Section Factory setting of the inverter control (Page 62)

85.1 V/f control

U/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 required output frequency is calculated on the basis of the speed
setpoint and the number of pole pairs of the motor (f = n * number of pole pairs / 60, in
particular: fmax = p1082 * number of pole pairs / 60).

The inverter provides the two most important characteristics (linear and square-law). User-
defined characteristic curves are also supported.

U/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 motor 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.

Parameter p1300 sets the characteristic curve.

SINAMICS G120C converter
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8.5 Motor control

The inverter has several U/f characteristics. Based on the characteristic, as the frequency

85.1.1 Characteristics of U/f control
increases, the inverter increases the voltage at the motor.
Linear
Maximum output | A
voltage roo71 /_
po3io] >
Rated motor
frequency
Flux current control (FCC) ECO
A mode
r0071
From the
ramp-function
generator 50370 >
Parabolic
A
r0071

Selection of the
characteristic

p1300

0/5

1/6

Q

2

p0310'

v

Freely programmable

v

[+]

)

Le]

4

[+]

it

Q

19

Own voltage setpoint

Y Y Y YYYVYY

(+]

Inverter output
—» voltage
r0025

Inverter output

» frequency
r0024

@ The voltage boost of the characteristic improves motor behavior at low speeds. The voltage boost is effective for
frequencies < rated frequency

Figure 8-20 U/f characteristics of the inverter
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8.5 Motor control

8.5.1.2

=

O

The inverter increases its output voltage — also above the motor rated speed up to the
maximum output voltage. The higher the line voltage, the greater the maximum inverter

output voltage.

If the inverter has reached its maximum output voltage, then it can only increase its output
frequency. From this point onwards, the motor is operated in field weakening; this means
that the available torque linearly decreases with increasing speed.

The value of the motor voltage at the rated motor frequency also depends on the following

variables:

® Ratio between the inverter size and the motor size

® Line voltage

® |ine impedance

e Actual motor torque

The maximum possible motor voltage as a function of the input voltage is provided in the
technical data, also see Section Technical data (Page 339).

Procedure

Selecting the U/f characteristic

Proceed as follows to select a U/f characteristic:

1. Go into the menu "PARAMS".
2. As parameter filter, select "EXPERT".
3. Set p1300 to the appropriate value.

1. Go online.

2. Select the U/f characteristic curve in one of the
screen forms "speed controller” or "U/f control".

You have selected a U/f characteristic.

Table 8- 22 Linear and parabolic characteristics

Requirement Application examples Remark Characteristic Parameter
The required Conveyor belts, roller - Linear pl300=0
torque Is conveyors, chain The inverter equalizes the voltage drops | Linear with Flux | p1300 = 1
independent of the | conveyors, eccentric across the stator resistance. Current Control
speed worm pumps, Recommended for motors less than 7.5 | (FCC)
compressors, KW.
extruders, centrifuges, .
. : Precondition: You have set the motor data
agitators, mixers . .
according to the rating plate and have
performed the motor identification after
the basic commissioning.
The required Centrifugal pumps, Lower losses in the motor and inverter Parabolic pl300=2
torque increases | radial fans, axial fans than for a linear characteristic.
with the speed
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8.5 Motor control/
Table 8- 23  Characteristics for special applications
Requirement Application examples Remark Characteristic Parameter
Applications with a | Centrifugal pumps, The ECO mode results in additional ECO mode pl300=4
low dynamic radial fans, axial fans energy saving when compared to the or
response and parabolic characteristic. pl300=7
constant speed If the speed setpoint is reached and
remains unchanged for 5 seconds, the
inverter again reduces its output voltage.
The inverter must | Drives in the textile When the maximum current limit is Precise pl300 =5
keep the motor sector reached, the inverter only reduces the frequency or
speed constant stator voltage but not the speed. characteristic pl300=6
under all
circumstances.
Freely adjustable | Operating the inverter |- Adjustable pl300=3
U/f characteristic | with a synchronous characteristic
motor
U/f characteristic | - The interrelationship between the Independent p1300 =19
with independent frequency and voltage is not calculated in | voltage setpoint
voltage setpoint the inverter, but is specified by the user.

8.5.1.3

Additional information on U/f characteristics can be found in the parameter list and in the
function diagrams 6300 ff of the List Manual.

Setting the voltage boost for U/f control

The voltage boost acts on every U/f
characteristic. The adjacent diagram
shows the voltage boost using a linear

characteristic as example.

SINAMICS G120C converter
Operating Instructions, 01/2013, FW V4.6, ASE02999804C AB

Q-Pulse Id

Active 17/06/2014

U .
Maximum output
voltage

r0071 4

Optimizing with a high break loose torque and brief overload

b

=
\\p1310

p0310 f

Rated motor
frequency

219

Page 219 of 404



Setting functions

8.5 Motor control

—>

220

Q-Pulse Id
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Procedure

Proceed as follows to set the voltage boost:

Only increase the voltage boost in small steps. Excessively high values in p1310 ... p1312
can cause the motor to overheat and switch off (trip) the inverter due to overcurrent.

1.

Power-up the motor with an average speed.

. Reduce the speed to just a few revolutions per minute.

2
3.
4

Check whether the motor rotates smoothly.

. If the motor does not rotate smoothly, or even remains stationary, increase the voltage

boost p1310 until you are satisfied with the motor behavior.

Accelerate the motor to the maximum speed with maximum load and check as to whether
the motor follows the setpoint.

If, when accelerating, the motor stalls, increase the voltage boost p1311 until the motor
accelerates to the maximum speed without any problems.

To achieve satisfactory motor behavior, you must increase the parameter p1312 only in
applications with a significant breakaway torque.

You will find more information about this function in the parameter list and in function
diagram 6300 of the List Manual.

You have set the voltage boost.

Parameter Description

pl310 Permanent voltage boost (factory setting 50%)
Compensates voltage drops as a result of long motor cables and the ohmic losses in
the motor.

p1311 Voltage boost when accelerating (factory setting 0%)

Provides additional torque when the motor accelerates.

pl312 Voltage boost when starting (factory setting 0%)

Provides additional torque, however, only when the motor accelerates for the first time
after it has been switched on ("break loose torque").
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8.5.2 Vector control

8.5.21

Sensorless vector control

Properties of the sensorless vector control

8.5 Motor control

Using a motor model, the speed control calculates the load and the motor slip. As a result of
this calculation, the inverter controls its output voltage and frequency so that the motor
speed follows the setpoint, independent of the motor load.

Speed control is possible without directly measuring the motor speed and is therefore also
called "sensorless vector control".

Maximum Output
speed o frequency
p1082 i N e
Calculation of the Slip Measured
Calculation of —»| acceleration torque Torque voltage
the speed precontrol Motor and current model
limits y
¢ Measured
Transfor-| | current
Setpoint frqm Kp Tn mation
ramp-function \; Torque il Output
generator v setpoint -
i PO~ £ "‘é)" I: | Transfor- Yolege
j\ . mation >
Ig-controller Voltage angle
Speed fom motor Speed controller
model
Current limit J_\ i
0640 Ly,
l Flux setpoint Id controller
Upper torque limit Galculation of
p1520 the torque
L limits
Lower torque limit __| |
p1521
Motoring ~ Generating
power limit power limit
p1530 p1531

Figure 8-21 Simplified function diagram of sensorless vector control

SINAMICS G120C converter

Operating Instructions, 01/2013, FW V4.6, ASE02999804C AB

Q-Pulse Id

Active 17/06/2014

221

Page 221 of 404



Setting functions
8.5 Motor control

8.5.2.2 Select motor control

Speed control is already preset

To achieve a good controller response, you must adapt the elements marked in gray in the
figure in the overview diagram above. If you selected speed control as control mode in the
basic commissioning, you will already have set the following:

® The maximum speed for your application.

e The motor and current model; If the motor data in the inverter correspond to the motor
data on the rating plate, then the motor and current model in the inverter are correct and
the vector control can operate satisfactorily.

® The inverter calculates the torque limits matching the current limit that you have set for
the basic commissioning.
Regardless of it, you can also set additional positive and negative torque limits or limit the
power of the motor.

® The inverter has a preset speed controller with self-optimization (rotating measurement).
If you want to continue to optimize this setting, follow the instructions further down in this
chapter.

Select encoderless vector control

Procedure
1
2 Proceed as follows to select encoderless vector control:
e 4
1. Inthe "Parameters" menu, go to p1300 1. Go online
2. Set p1300 = 20. 2. Select speed control without encoder in the
"Speed controller" or "U/f control" mask.
O You have selected encoderless vector control.
SINAMICS G120C converter
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8.5.2.3 Re-optimize the speed controller
In the following cases you will need to manually optimize the speed controller:
® Your application does not permit self-optimization because the motor cannot rotate freely.
® You are dissatisfied with the result of the inverter self-optimization.

® The inverter interrupted the self-optimization with a fault.

Procedure

1 -
|:>2 To manually optimize the speed controller, proceed as follows:

[
. )=

1. Set the ramp-up and ramp-down times of the | 1. Go online, and in the "Ramp-function

ramp-function generator p1120 = 0 and p1121 generator" screen form, set the times =0 .
=0. 2. Go online, and in the "Speed controller”

2. Set the pre-control of the speed controller screen form, set the pre-control =0 .
p1496 = 0. 3. Enter a setpoint step and monitor the

3. Enter a setpoint step and observe the associated actual value, e.g. using the trace
associated actual value. function in STARTER.

4. Optimize the speed controller by changing 4. Go online and optimize the controller in the
controller parameters Kp and Tn until the drive "Speed controller" screen form by changing
runs optimally (see the diagrams below). the controller parameters Ke and Tn until the
— Kp=pl470 drive runs optimally (refer to the diagrams

below).
— Tn=pld72 elow)

5. Set the ramp-up and ramp-down times of the
ramp-function generator back to their original
value.

5. Set the ramp-up and ramp-down times of the
ramp-function generator p1120 and p1121
back to their original value.

6. Set the pre-control of the speed controller
p1496 = 100%.

6. Set the pre-control of the speed controller
back to 100%.

You have optimized the speed controller.

Optimum control response for
applications that do not permit any
overshoot.

The actual value approaches the
setpoint, without any significant
overshoot.

A
Setpoint
Actual value

v

>

A S Optimum control response for fast
Seiroin . — correction and quick compensation of
Actual value .
noise components.

The actual value approaches the
setpoint and slightly overshoots
(maximum 10% of the setpoint step).

v
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\ The actual value only slowly approaches
the setpoint.

A
Setpoint
Actual value

¢ Increase the proportional component
Ke and reduce the integration time
Tn.

v

. /'\ The actual value quickly approaches the
7 il SO setpoint, but overshoots too much

y

Setpoint
Actual value .
e Decrease the proportional

component Ke and increase the
integration time Tn.

v
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8.6 Protection functions
The frequency inverter offers protective functions against overtemperature and overcurrent
ﬁF 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.

8.6.1 Inverter temperature monitoring
The inverter protects itself against overtemperature with different monitoring functions:

® |2t monitoring (alarm A07805, fault F30005)
The I2t monitoring measures the actual utilization on the basis of a current reference
value. Parameter r0036 [%] displays the actual utilization as a %. As long as the actual
current does not exceed the reference value, then the utilization in r0036 = 0.

® Monitoring the chip temperature of the power unit (alarm A05006 - fault F30024)
The inverter monitors the difference in temperature between the power chip (IGBT) and
the heat sink. The measured values are in r0037[1] [°C].

® Heat sink monitoring (alarm A05000, fault F30004)
The inverter monitors the heat sink temperature of the Power Module. The values are in
r0037[0] [°C].

Inverter response

The inverter temperature is essentially defined by the following effects:

® the ohmic losses of the output current

® the switching losses that occur when the motor is pulsed

Parameter p0290 defines how the inverter responds to an excessively high temperature.

Parameter | Description

p0290 Power unit overload response
(factory setting for SINAMICS G120 inverters with Power Module PM260: 0O;
factory setting for all other inverters: 2)

Setting the reaction to a thermal overload of the power unit:

0: Reduce output current (in vector control mode) or speed (in U/f mode)

1: No reduction, shutdown when overload threshold is reached (F30024)

2: Reduce pulse frequency and output current (in vector control mode) or pulse
frequency and speed (in U/f mode)

3: Reduce pulse frequency

p0292 Power unit temperature warning threshold (factory setting Heat sink [0] 5° C, power
semiconductor [1] 15° C)

The value is set as a difference to the shutdown temperature.
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8.6.2 Motor temperature monitoring using a temperature sensor

Connecting the temperature sensor
You can use one of the following sensors to protect the motor against overtemperature:
® Temperature switch (e.g. bimetallic switch)
® PTC sensor
o KTY84 sensor

Connect the temperature sensor of the motor to terminals 14 and 15 of the inverter.

)
I

Figure 8-22 Connecting the motor temperature sensor at the inverter

Set response to excess motor temperature

If you use a temperature switch or PTC sensor, set the response to excess motor
temperature via P0610 as follows:

® p0610=0
— Warning A07910,
— No shutdown
® p0610 =1, p0610 =2, p0610 = 12
— Warning A07910
— Shutdown with fault FO7011

If you use a KTY84 sensor, set the temperature for the warning or fault threshold via p0604
or p0605.

® Monitoring via p0604: Response as per the setting in p0610
® Monitoring via p0605: Shutdown with fault as soon as the set threshold is exceeded.

For details, please refer to the List Manual.

Temperature switch

The inverter interprets a resistance = 100 Q as being an opened temperature switch and
responds according to the setting for p0610.
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PTC sensor
The inverter interprets a resistance > 1650 Q) as being an overtemperature and responds
according to the setting for p0610.
The inverter interprets a resistance < 20 Q as being a short-circuit and responds with alarm
A07015. If the alarm is present for longer than 100 milliseconds, the inverter shuts down with
fault FO7016.

KTY84 sensor

Use a KTY sensor to monitor the motor temperature and the sensor itself for wire-break or
short-circuit.

NOTICE

Motor destruction through overheating

If a KTY sensor is connected with the incorrect polarity, the motor can be destroyed due to
overheating, as the inverter cannot detect a motor overtemperature condition.

Connect the KTY sensor with the correct polarity.

® Temperature monitoring:
The inverter uses a KTY sensor to evaluate the motor temperature in the range from -48°
C...+248° C.
Use the p0604 or p0605 parameter to set the temperature for the alarm and fault
threshold.

— Overtemperature alarm (A07910):
- motor temperature > p0604 and p0610 = 0

— Overtemperature fault (FO7011):
The inverter switches off with fault in the following cases:
- motor temperature > p0605
- motor temperature > p0604 and p0610 # 0

® Sensor monitoring (A07015 or FO7016):

—  Wire-break:
The inverter interprets a resistance > 2120 Q as a wire-break and outputs the alarm
A07015. After 100 milliseconds, the inverter changes to the fault state with FO7016.

— Short-circuit:
The inverter interprets a resistance < 50 Q as a short-circuit and outputs the alarm
A07015. After 100 milliseconds, the inverter changes to the fault state with FO7016.
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Setting parameters for the temperature monitoring

Parameter Description

p0335 Specify the motor cooling

0: Natural cooling - with fan on the motor shaft (factory setting)
1: Forced ventilation - with a separately driven fan

2: Liquid cooling

128: No fan

p0601 Motor-temperature sensor type

0: No sensor (factory setting)

1: PTC (- p0604)

2: KTY84 (- p0604, p0605)

4: Temperature switch

p0604 Motor temperature alarm threshold (factory setting 130° C)
p0605 Motor temperature fault threshold (factory setting 145° C)
Setting for KTY84 sensor. The parameter has no significance for a PTC sensor.
p0610 Motor-overtemperature response
Determines the response when the motor temperature reaches the alarm threshold
p0604.

0: Alarm (A07910), no fault.

1: Alarm (A07910); current limit is reduced and timer is started. Shutdown with fault
(FO7011).

2: Alarm (A07910); timer is started. Shutdown with fault (FO7011).

12: As for 2 but the last shutdown temperature is used to calculate the motor
temperature (factory setting).

p0640 Current limit (input in A)

Additional information on the motor temperature monitoring can be found in function diagram
8016 of the List Manual.
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8.6.3 Overcurrent protection
During vector control, the motor current remains within the torque limits set there.

During V/f control, the maximum current controller (I-max controller) protects the motor and
converter against overload by limiting the output current.

I-max controller operation

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 I-max controller increases the speed and stator
voltage of the motor to reduce the current.

Note

The converter load is only reduced if the motor torque decreases at lower speeds (e.g. for
fans).

In the regenerative mode, the current only decreases if the torque decreases at a higher
speed.

Settings

You only have to change the factory settings of the I-max controller if the drive tends to
oscillate when it reaches the current limit or it is shut down due to overcurrent.

Table 8- 24 I-max controller parameters

Parameter | Description
p0305 Rated motor current
p0640 Motor current limit
p1340 Proportional gain of the I-max controller for speed reduction
p1341 Integral time of the I-max controller for speed reduction
r0056.13 Status: I-max controller active
r1343 Speed output of the I-max controller
Shows the amount to which the I-max controller reduces the speed.

For more information about this function, see function diagram 1690 in the List Manual.
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8.6.4 Limiting the maximum DC link voltage

How does the motor generate overvoltage?

An induction motor operates as a generator if it is driven by the connected load. A generator
converts mechanical power into electrical power. The electrical power flows back into the
inverter and causes Voc in the inverter to increase.

Above a critical DC-link voltage both the inverter and the motor will be damaged. Before
harmful voltages occur, the inverter switches off the connected motor with the fault

"DC-link overvoltage".

Protecting the motor and inverter against overvoltage

To the extent the application permits, the Vdc_max control prevents the DC-link voltage from
reaching critical levels. The Vdc_max control increases the ramp-down time of the motor
during braking, so that the motor feeds back only as little power to the inverter as is covered
by the losses in the inverter.

The Vdc_max control is not suitable for applications where the motor is continuously in the
generator mode. This includes, for example, cranes or applications involving braking large
moments of inertia. Further information on inverter braking methods can be found in Section
Braking functions of the inverter (Page 238).

There are two different groups of parameters for the Vdc_max control, depending on whether
the motor is being operated with U/f control or vector control.

Table 8- 25 Vbcmax controller parameters

Parameter for Parameter for Description

U/f control vector control

pl280=1 pl240=1 Voc controller or Voc monitoring configuration(factory setting:
1)1: Enable Vbcmax controller

r1282 ri242 Vbcmax controller switch-on level
Shows the value of the DC-link voltage above which the Vbcmax
controller is active

pl283 pl1243 Vbcmax controller dynamic factor (factory setting: 100 %) scaling
of the control parameters P1290, P1291 and P1292

p1294 pl1254 Vbcmaxcontroller automatic recording ON-signal level(factory

setting p1294: 0, factory setting p1254: 1)Activates or
deactivates automatic detection of the switch-on levels of the
Vbcmaxcontroller.

0: Automatic detection disabled

1: Automatic detection enabled

p0210 p0210 Unit supply voltage
If p1254 or p1294 = 0, the inverter uses this parameter to
calculate the intervention thresholds of the Vbcmax controller.

Set this parameter to the actual value of the input voltage.

For more information about this function, see the List Manual (function diagrams 6320 and
6220).
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8.7 Application-specific functions

8.7.1 Functions that match the application

The inverter offers a series of functions that you can use depending on your particular
application, e.g.:

® Unit changeover

® Braking functions

e Automatic restart and flying restart
® Basic process control functions

Please refer to the following sections for detailed descriptions.
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8.7.2 Unit changover

Description

With the unit changeover function, you can adapt the inverter to the line supply (50/60 Hz)
and also select US units or Sl units as base units.

Independent of this, you can define the units for process variables or change over to
percentage values.

Specifically, you have the following options:
® Changing over the motor standard (Page 233) IEC/NEMA (adaptation to the line supply)
® Changing over the unit system (Page 234)

® Changing over units for the technology controller (Page 234)

Note

The motor standard, the unit system as well as the process variables can only be
changed offline.

The procedure is described in Section Switching units with STARTER (Page 235).

Note
Restrictions for the unit changeover function

e The values on the rating plate of the inverter or motor cannot be displayed as
percentage values.

e Using the unit changeover function a multiple times (for example, percent — physical
unit 1 - physical unit 2 - percent) may lead to the original value being changed by
one decimal place as a result of rounding errors.

e If the unit is changed over into percent and the reference value is then changed, the
percentage values relate to the new reference value.

Example:
— For areference speed of 1500 rpm, a fixed speed of 80% corresponds to a speed
of 1200 rpm.

— If the reference speed is changed to 3000 rpm, then the value of 80% is kept and
now means 2400 rpm.

Reference variables for unit changeover
p2000 Reference frequency/speed
p2001 Reference voltage
p2002 Reference current
p2003 Reference torque

r2004 Reference power
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8.7.2.1

Changing over the motor standard

8.7 Application-specific functions

You change over the motor standard using p0100. The following applies:
e p0100 =0: IEC motor (50 Hz, Sl units)

e p0100 =1: NEMA motor (60 Hz, US units)
® p0100 = 2: NEMA motor (60 Hz, Sl units)

The parameters listed below are affected by the changeover.

Table 8- 26 Variables affected by changing over the motor standard

SINAMICS G120C converter

P no. Designation Unit for p0100 =
0% 1 2
r0206 Power Module rated power kw HP kw
p0307 Rated motor power kw HP kw
p0316 Motor torque constant Nm/A Ibf ft/A Nm/A
r0333 Rated motor torque Nm Ibf ft Nm
r0334 Motor torque constant, actual Nm/A Ibf ft/A Nm/A
p0341 Motor moment of inertia kgm? Ib ft2 kgm?
p0344 Motor weight (for thermal motor type) kg Lb kg
r1969 Speed_cont_opt moment of inertia determined kgm? Ib ft2 kgm?2
*) Factory setting
Operating Instructions, 01/2013, FW V4.6, ASE02999804C AB 233
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8.7.2.2 Changing over the unit system
You change over the unit system using p0505. The following selection options are available:
® p0505 = 1: Sl units (factory setting)
® p0505 = 2: Sl units or % relative to Sl units
® p0505 = 3: US units
® p0505 = 4: US units or % relative to US units

Note
Special features

The percentage values for p0505 = 2 and for p0505 = 4 are identical. For internal
calculation and for the output of physical variables, it is, however, important whether the
conversion is made to Sl or US units.

In the case of variables for which changeover to % is not possible, the following applies:
p0505 =1 2 p0505 = 2 and p0505 = 3 2 p0505 = 4.

In the case of variables whose units are identical in the Sl system and US system, and
which can be displayed as a percentage, the following applies:
p0505 =1 2 p0505 = 3 and p0505 = 2 2 p0505 = 4.

Parameters affected by changeover

The parameters affected by changing over the unit system are grouped according to unit.
An overview of the unit groups and the possible units can be found in the List Manual in
the Section "Unit group and unit selection".

8.7.23 Changing over units for the technology controller

Note

We recommend that the units and reference values of the technology controller are
coordinated and harmonized with one another during commissioning.

Subsequent modification in the reference variable or the unit can result in incorrect
calculations or displays.

Changing over process variables of the technology controller

You change over the process variables of the technology controller using p0595. For
physical values, you define the reference variable in p0596.

The parameters affected by changing over units of the technology controller belong to unit
group 9_1. For details, please refer to the section titled "Unit group and unit choice" in the
List Manual.
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8.7.24 Switching units with STARTER

Precondition

8.7 Application-specific functions

The inverter must be in the offline mode in order to change over the units.

STARTER shows whether you change settings online in the inverter or change offline in the

PC ([Online mode /MG OLTII) -

You switch over the mode using the adjacent

buttons in the menu bar.

(disconnect)

@E‘ Go offline

Establish the online
connection

Procedure
|:>; 1. Select the configuration
2. Go to the "Units" tab in the configuration screen form to change over the units.
3. Changing over the system of units
4. Select process variables of the technology controller
5. Adapting to the line supply
| Die|E®y &) L@ ol )| XiXl|| Sl | ko) | 29| )| SlEs|ea] |

| B3|l |- sl B =] | < m oo | |
—

= 8 Propeit_0 4' Diive data set: DDS 0 S Wosd.. |  asdops.. | 5 |
] » m{:ﬂﬁedmuﬂ - Command data set: CDS 0 @e Add CDS, I 06 |
2 L, Drive_2 % AN y—4
'-'%’m;:w"" Qﬂaﬁml Diive data sats | Command data sets  Uits | Feference variabies - sftng | 110 tueation |
; mfm' Uit systerm: [50 system of units ;./0, auion: Horedng enors So o E
gmm‘: Technalogical uril [ =i J
-3 Setpoint channel
% % Operrhopichose: Addiicnal setings
L‘. » S:cr:m ; /e
I‘: § m’::: Mok, stand.: [IEC metor (50842, 51 units) =7 ot
B3 Commissi
- =% fml'*-*'m_.ld osfo ] oosfa 7] Mos [ ) ] ome | Hb |
i) | fy Conirol Uri |
Press F1 to open Help display. 578 | S7u58 foffine mode | IINICINND
O You have changed over the units.
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e Save your settings and go online. Offline

In this case, the converter detects | SUtype | -
. Unit system inconsistert inconsistert

that other units or process
variables have been set offline
than are actually in the converter;
the converter displays this in the
following screen form:

e Accept these settings in the
converter.

If these differences are not adjusted, the online representation may be incomplete,

Adjust via: ¢== Download | Overwriting of the data in the target device
Load to PG ==> @ting of the data in the project

8.7.3 Energy-saving display

Background

Conventionally-controlled fluid flow machines control the flow rate using valves or throttles.
In so doing, the drive operates constantly at the rated speed. The efficiency of the system
decreases if the flow rate is reduced using valves or throttles. The efficiency is the lowest
when valves or throttles are ompletely closed. Further, undesirable effects can occur, e.g.
the formation of vapor bubbles in liquids (cavitation) or the temperature rise of the medium
being pumped increases.

The inverter controls the flow rate or the pressure by varying the speed of the fluid flow
machine. As a consequence, over its complete operating range, a fluid-flow machine
operates close to its maximum efficiency — and especially in partial load operation, uses less
energy than for valve and throttle-based controls.

Function

The energy-saving display calculates the energy saved when operating fluid-flow machines,
e.g. centrifugal pumps, fans, radial and axial compressors. The energy saving display
compares inverter operation with direct on line operation and throttle control.

The inverter indicates the energy saved in parameter r0041 in kWh, referred to the last 100
operating hours.

For less than 100 operating hours, the inverter interpolates the energy saving to 100
operating hours.

The inverter calculates the energy-saving based on the operating characteristic that has
been saved.
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Table 8- 27 Operating characteristic set in the factory

Point 1 Point 2 Point 3 Point 4 Point 5
Power p3320=25% |p3322=50% |p3324=77% |p3326=92% |p3328=100%
Speed p3321=0% |p3323=25% |p3325=50% |p3327=75% |p3329=100%

If you require a precise value for the energy saving, then you must adapt the operating
characteristic set in the factory.

Additional parameters for the energy usage display:

r0039.0: Energy usage since the last reset

r0039.1: Energy drawn since the last reset

r0039.2: Energy fed back since the last reset

p0040: Parameter to reset parameters r0039 and r0041.

r0041: Displays the saved energy since the last reset, referred to the operating
characteristic, defined by parameters p3320 ...p3329.

Adapting the operating characteristic

Precondition
You require the following data to calculate the system-specific operating characteristic:
® Operating characteristics of the manufacturer

— for pumps: Delivery height and power as a function of the flow rate

— for fans: Total pressure increase and power as a function of the flow rate

® System characteristics for 5 different flow rates.

Procedure
Proceed as follows to adapt the operating characteristic:

1. For the 5 different flow rates, calculate the delivery height requirement, referred to a
pump, which is directly connected to the line supply (n = 100 %).

To do this, set the formula for the system characteristic the same as the formula for the
operating characteristic of the delivery height.

For a correspondingly lower delivery height, you only require a correspondingly low
speed.

2. Enter the speeds into parameters p3321, p3323, p3325, p3327 and p3329.

3. Based on the flow rates and the associated operating characteristic of the manufacturer,
calculate the power that the pump requires for the various flow rates when connected
directly to the line supply.

4. Enter the values into parameters p3320, p3322, p3324, p3326 and p3328.

You have adapted the operating characteristic, and you now obtain a precise result for the
energy saving.
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8.7.4 Braking functions of the inverter
A differentiation is made between mechanically braking and electrically braking a motor:

® 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.
If your motor is equipped with a motor holding brake, then you should use the inverter
functions to control this motor holding brake, see Section Motor holding brake
(Page 247).

® 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.

8.74.1 Electrical braking methods

Regenerative power

If an induction motor electrically brakes the connected load and the mechanical power
exceeds the electrical losses, then it operates as a generator. The motor converts
mechanical power into electrical power. Examples of applications, in which regenerative
operation briefly occurs, include:

e Grinding disk drives
® Fans

For certain drive applications, the motor can operate in the regenerative mode for longer
periods of time, e.g.:

e Centrifuges
e Hoisting gear and cranes
e Conveyor belts with downward movement of load (vertical or inclined conveyors)

The inverter offers the following options to convert the regenerative power of the motor into
heat or to feed it back into the line:

e DC braking (Page 240)
e Compound braking (Page 243)
e Dynamic braking (Page 244)
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Main features of the braking functions

DC braking

The motor converts the regenerative power into
heat.

e Advantage: The motor brakes without the
inverter having to process the regenerative
energy

e Disadvantages. Significant increase in the
motor temperature; no defined braking
characteristics; no constant braking torque; no
braking torque at standstill; regenerative
power is lost as heat; does not function when
the line supply fails

Compound braking
A version of DC braking in which the motor is

braked defined. All other properties are identical
to DC braking.

B

Dynamic braking

The inverter converts the regenerative power into
heat using a braking resistor.

e Advantages. Defined braking characteristics; —a
no additional motor temperature increase;
constant braking torque; in principle, also
functions when the power fails (—l/ ;

e Disadvantages. Braking resistor required,;
regenerative power is dissipated as heat

Braking method depending on the application

Table 8- 28 What braking method is suitable for what application?

Application examples Electrical braking methods
Pumps, fans, mixers, compressors, extruders Not required

Grinding machines, conveyor belts DC braking, compound braking
Centrifuges, vertical conveyors, hoisting gear, cranes, winders | Dynamic braking
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8.74.2 DC braking

DC braking is used for applications without regenerative feedback into the line supply, where

the motor can be more quickly braked by impressing a DC current than along a braking
ramp.

Typical applications for DC braking include:
® Centrifuges

® Saws

Grinding machines

Conveyor belts

Function
NOTICE
Motor damage caused by overheating
The motor can overheat if it is braked for long periods of time or frequently using DC
braking. This may damage the motor.
e Monitor the motor temperature.
e If the motor gets too hot during operation you must select another braking method or
give the motor more time to cool down.
With DC braking, the inverter outputs an internal OFF2 command for the time that it takes to
de-energize the motor p0347 - and then impresses the braking current for the duration of the
DC braking.
The DC-braking function is possible only for induction motors.
SINAMICS G120C converter
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DC braking when falling below a start speed
Precondition: p1230 = 1 and p1231 = 14

n

OFF2
Start speed - — — .’
[ /
| 1!
p0347| Time |
| |
|
DC braking l
w9t —

DC braking when a fault occurs
Precondition: Fault number and fault response
are assigned using p2100 and p2101

Start speed

|
p0347) Time |
| interval
Fault active T_‘l !
| |
»t
DC braking ' !
active T |—|_
» 1

DC braking initiated using a control command
Precondition: p1231 = 4 and p1230 = control
command, e.g. p1230 = 722.3 (control command

via DI 3)
OFF2
|
|1
| 1 / >t
sl
'p0347
DC braking : |
selected T
1
> {

DC braking T_‘—i
active 1

DC braking when switching off the motor
Precondition: p1231 =5 or p1230 = 1 and p1231
=14

n OFF1

| OFF2
Start speed [ + —

|
| ]
p0347| Time
|
I
I

|
q I
DC braking for interval |
OFF1/OFF3 T
I
| » 1
DC braking
active T 1 i

DC braking when falling below a starting speed

1. The motor speed has exceeded the starting speed.

2. The inverter activates the DC braking as soon as the motor speed falls below the starting

speed.

DC braking when a fault occurs

1. A fault occurs, which initiates DC braking as response.

2. The motor brakes along the down ramp to the speed for the start of DC braking.

3. DC braking starts.

DC braking initiated by a control command

1. The higher-level control issues the command for DC braking, e.g. using DI3: p1230 =

722.3.
2. DC braking starts.

If the higher-level control withdraws the command during DC braking, the inverter interrupts
DC braking and the motor accelerates to its setpoint.
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DC braking when the motor is switched off
1. The higher-level control switches off the motor (OFF1 or OFF3).
2. The motor brakes along the down ramp to the speed for the start of DC braking.

3. DC braking starts.

Settings for DC braking

Parameter | Description

p0347 Motor de-excitation time (calculated after the basic commissioning)
The inverter can trip due to an overcurrent during DC braking if the de-excitation time is
too short.

p1230 DC braking activation (factory setting: 0)

Signal source to activate DC braking
e 0 signal: Deactivated
e 1 signal: Active

pl1231 Configuring DC braking (factory setting: 0)
0 No DC braking

4 General release for DC braking

5 DC braking for OFF1/OFF3

14 | DC braking below the starting speed

p1232 DC braking braking current (factory setting 0 A)
p1233 DC braking duration (factory setting 1 s)

pl234 DC braking start speed (factory setting 210000 rpm)
r1239 DC braking status word

.08 | DC braking active

.10 | DC braking ready

.11 | DC braking selected

.12 | DC braking selection internally locked
.13 | DC braking for OFF1/OFF3

Table 8- 29 Configuring DC braking when faults occur

Parameter | Description
p2100 Set fault number for fault response (factory setting 0)

Enter the fault number for which DC braking should be activated, e.g. p2100[3] = 7860
(external fault 1).

p2101 =6 | Fault response setting (factory setting 0)
Assigning the fault response: p2101[3] = 6.

The fault is assigned an index of p2100. Assign the same index of p2100 or p2101 to the fault and
fault response.

The inverter's List Manual lists in the "Faults and alarms" list the possible fault responses for every
fault. The "DCBRAKE" entry means that it is permissible to set DC braking as response for this
particular fault.

See also

Flying restart — switching on while the motor is running (Page 252)
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8.7.4.3 Compound braking
Typical applications for compound braking include:
® Centrifuges
® Saws
® Grinding machines
® Horizontal conveyors

For these applications, the motor is normally operated with a constant speed, and is only
braked down to standstill after longer periods of time.

Principle of operation

Without compound braking With compound braking

T~

%:\ . :
Motorcurrenta [ g a | 2 /"L’Additive DC
t | t
V\ I
I =
='I t

Speed

DC-link voltage
r1282 |~

Figure 8-23 Motor brakes with and without active compound braking

Compound braking prevents the DC-link voltage increasing above a critical value. The
inverter activates compound braking depending on the DC-link voltage. Above a DC-link
voltage threshold (r1282), the inverter adds a DC current to the motor current. The DC
current brakes the motor and prevents an excessive increase in the DC-link voltage.

Note

Compound braking is possible only with the U/f control.
Compound braking does not operate in the following cases:
e The "flying restart" function is active

e DC braking is active
e Vector control is selected
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Setting and enabling compound braking

Parameter | Description

p3856 Compound braking current (%)

With the compound braking current, the magnitude of the DC current is defined, which
is additionally generated when stopping the motor for operation with U/f control to
increase the braking effect.

p3856 =0

Compound braking locked

p3856 =1 ... 250

Current level of the DC braking current as a % of the rated motor current (p0305)
Recommendation: p3856 < 100% x (r0209 - r0331) / p0305 / 2

r3859.0 Compound-braking status word

r3859.0 = 1: Compound braking is active

NOTICE

Motor damage from overheating with compound braking

The motor will overheat if braking lasts too long or the motor is braked too often. This may
damage the motor.

Monitor the motor temperature. If the motor gets too hot during operation you must select
another braking method or give the motor more time to cool down.

8.744 Dynamic braking
Typical applications for dynamic braking include:
® Horizontal conveyors
e \/ertical and inclined conveyors
® Hoisting gear

For these applications, dynamic motor behavior with different speeds or continuous change
of direction is required.

Principle of operation

/N\cAuUTION

Burns when touching a hot braking resistor

A braking resistor reaches high temperatures during operation. Touching the braking
resistor may result in burns.

e Do not touch a braking resistor during operation.
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The inverter controls the braking chopper depending on its DC-link voltage. The DC-link
voltage increases as soon as the inverter absorbs the regenerative power when braking the
motor. The braking chopper converts this power into heat in the braking resistor. This
prevents the DC-link voltage from increasing above the limit value Upc link, max -

Speed+4
(f0063) /_\

Motor power4 |
motorized

regenerative ||t

DC-link voltage U4 | | I
(r0063) | |

1

|

|
| | |
| | |
Unc. max 1 | |
| | |
| | |
i } i

Braking module activeT '_‘ '_' H

Figure 8-24 Simplified representation of dynamic braking with respect to time

Mounting the braking resistor

You find the mounting instructions in the section: Mounting the braking resistor (Page 30).

Connecting the braking resistor
1. Connect the braking resistor to terminals R1 and R2 on the converter.

2. Ground the braking resistor directly to the control cabinet's grounding bar. The braking
resistor must not be grounded using the PE terminals on the converter.

3. If you have to comply with EMC requirements, observe the rules for shielding.

4. Connect the braking resistor's temperature monitoring (terminals T1 and T2 on the
braking resistor) with a free digital input of your choice on the converter. Set the function
of this digital input to the OFF2 command.
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L1
L2
L3
PE
g
B k i t — = = = . . .
raking resistor S ’77'7?'77 \ Shield connection in the
—t control cabinet
1 T2 i__h
— [ .
S — iy o
9(24V) 8(DI3) R1 R2 Ut v1 W1 PE1
p0844 =722.3
OFF2
Terminal strip connection

Figure 8-25 Braking resistor connections (Example: temperature monitoring via DI 3)

NOTICE

Without temperature monitoring the resistor might get damaged.

AWARNING

Risk of fire, severe personal and property damage

If an unsuitable braking resistor is used, this could result in a fire and severely damage,
people, property and equipment. It is essential that not only the correct braking resistor
is used, but it is installed correctly according to the instructions delivered with the
braking resistor.

The temperature of braking resistors increases significantly during operation. For this
reason, avoid coming into direct contact with braking resistors. Maintain sufficient
clearances around the braking resistor and ensure that there is adequate ventilation.
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Procedure: Set dynamic braking

In order to optimally utilize the connected braking resistor, you must know the braking power
that occurs in your particular application.

Table 8- 30 Parameter

Parameter | Description

p0219 Braking power of the braking resistor (factory setting: 0 kW)
Set the maximum braking power that the braking resistor must handle in your particular
application.

Under certain circumstances, for low braking power ratings, the inverter extends the
ramp-down time of the motor.

Example: In your particular application, the motor brakes every 10 seconds. In so doing,
the braking resistor must handle a braking power of 1 kW for 2 s. Use a braking resistor
with a continuous power rating of 1 kW x 2 s/ 10 s = 0.2 kW and set the maximum
braking power to: p0219 = 1 (kW).

p0844 No coast down/coast down (OFF2) signal source 1

p0844 = 722.x Monitor the overtemperature of the braking resistor with digital input x
of the inverter.

8.7.45 Motor holding brake

The motor holding brake prevents the motor turning when it is switched off. The inverter has
internal logic to optimally control a motor holding brake.

The inverter-internal control of the motor holding brake is suitable typically for horizontal,
inclined and vertical conveyors.

A motor holding brake can also be useful in several applications for pumps or fans to ensure
that the powered-down motor does not rotate in the wrong direction through a liquid or air
flow.

Connecting the motor holding brake

You have to define which of the digital outputs is to be used for controlling the motor holding
brake function.

There are two digital outputs to choose from, for example, the motor holding brake can be
connected to the converter using digital output 0 (DO 0) on terminals 19 and 20.

The converter supplies the control for the motor holding brake.

You have to supply the following equipment:

e A motor holding brake suitable for the attached motor and the purposes of the application.
e A power supply for the motor holding brake.

® A relay to allow the digital output to enable or disable the motor holding brake.
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Power supply Power supply
Converter for for motor
p0730 brake relay holding brake
Gaterol for H70052.12 ) 5212 F---

motor holding brake

+118]DO 0 NC
r19[pooNO
20[DO 0 COM

0731 'C 21[DO 1 POS
"~ {22|D0 1 NEG

Figure 8-26  Simplified diagram of motor holding brake connected to DO 0 of the converter

Function after OFF1 and OFF3 command

The converter controls the motor holding brake in the following way:
1. After the ON command (switch on motor), the converter magnetizes the motor.

2. At the end of the magnetizing time (p0346), the converter issues the command to open
the brake.

3. The converter keeps the motor at a standstill until this time p1216 has ended. The motor
holding brake must open within this time.

4. Atthe end of the brake opening time the motor accelerates to the speed setpoint.
5. After the OFF command (OFF1 or OFF3) the motor brakes to a standstill.

6. If the actual speed is less than 20 rpm, then the converter issues the command to close
the brake. The motor comes to a standstill but remains switched on.

7. After the brake closing time p1217, the converter switches off the motor.
The motor holding brake must close within this time.

Motor is ONLI
switched on OFF1, OFF3

l

Motor is I | |
| T

[

|

|

magnetized (r0056.4 = 1)

Operation (r0052.2 = 1)U

T
Y |
Speed setpoint (r0060) | /—\
| »
A [ “t
Speed (r0063) | | I
2O oo seofes e 0 s B9 o i ! h
[

Open brake (r0052.12 = 14

Brake openedI @ i @ @D { h

Figure 8-27 Controlling the motor holding brake when the motor is switched on and off
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Function after OFF2 — or the selection of the "Safe Torque Off" (STO) safety function
For the following signals, the brake closing time is not taken into account:
® OFF2 command
e After selecting the "Safe Torque Off" (STO) safety function

After these control commands, the inverter issues the signal to immediately close the motor
holding brake, independent of the motor speed.

Motor switched ONL‘
on OFF2, STO

Motor is magne- |
tized. (r0056.4 = 1)I |

00346 !
Operation (r0052.2 = 1)Li

]
|
Speed setpoint (rOOSO)I | ﬁ
| "
|

Open brake (r0052.12 = 1)I |

-

Brake openedI @) : @ @D h

Figure 8-28 Controlling the motor holding brake after an OFF2 command or selecting STO

Commissioning a motor holding brake

/\DANGER

A Danger to life due to falling loads

For applications such as lifting equipment, cranes or elevators, there is a danger to life if
the "Motor holding brake" function is incorrectly set.

e When commissioning the "Motor holding brake" function, secure any dangerous loads,
e.g. by applying the following measures:
— Lower the load down to the floor

— Cordon off the hazardous area so that nobody can enter it

Precondition

The motor holding brake is connected to the inverter.
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Procedure

Proceed as follows to commission the "Motor holding brake" function using an operator
panel.

|:>; 1. Setp1215=1.
The "Motor holding brake" function" is enabled.

2. Check the magnetizing time p0346; the magnetizing time is pre-assigned during
commissioning and must be greater than zero.

3. Take the opening and closing times of the connected brake from the technical data for the
motor holding brake.

— Depending on the brake size, brake opening times lie between 25 ms and 500 ms.
— Depending on the brake size, brake closing times lie between 15 ms and 300 ms.

4. Set the following parameters in the inverter to match the opening and closing times of the
brake:

— Opening time < p1216.
— Closing time < p1217.
5. Switch on the motor.

6. Check the acceleration behavior of the drive immediately after the motor has been
switched on:

— If the brake opens too late, the inverter accelerates the motor against the closed brake
which results in a jerky motion.

In this case, increase the opening time p1216.

— After opening the brake, if the motor waits too long before it accelerates the motor,
then reduce the opening time p1216.

7. If the load sags after switching on the motor, then you must increase the motor torque
when opening the motor holding brake. Depending on the control mode, you must set
different parameters:

— UIf operation (p1300 =0 to 3):
Increase p1310 step-by-step.
Increase p1351 step-by-step.

— Vector control (p1300 = 20):
Increase p1475 in small steps.

8. Switch off the motor.

9. Check the braking behavior of the drive immediately after the motor has been switched
off:

— If the brake closes too late, the load briefly sags before the brake closes.
In this case, increase the closing time p1217.

— After closing the brake, if the motor waits too long before it switches off the motor,
then reduce the closing time p1217.

O You have commissioned the "Motor holding brake" function.
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Table 8- 31 Control logic parameters of the motor holding brake

Parameter Description

pl215=1 Enable motor holding brake
0 Motor holding brake locked (factory setting)
3: Motor holding brake just like the sequential control, connected via BICO

pl216 Motor holding brake opening time (factory setting 0.1 s)
p1216 > braking signal relay runtimes + brake release time

pl217 Motor holding brake closing time (factory setting 0.1 s)
p1217 > braking signal relay runtimes + brake closing time

r0052.12 "Open motor holding brake" command

p0730 =52.12 | Signal source for terminal DO 0
Control motor holding brake via digital output O

p0731 =52.12 | Signal source for terminal DO 1
Control motor holding brake via digital output 1

Table 8- 32 Advanced settings

Parameter Description

p0346 Magnetizing time (factory setting 0 s)
During this time the induction motor is magnetized. The inverter calculates this
parameter using p0340 = 1 or 3.

p0855 Open motor holding brake (imperative) (factory setting 0)
p0858 Close motor holding brake (imperative) (factory setting 0)
p1351 Starting frequency of motor holding brake (factory setting 0%)

Setting the frequency set value at the slip compensation output when starting with
motor holding brake.

When the parameter p1351 is set to > 0, slip compensation is automatically
switched on.

pl352 Starting frequency for motor holding brake (factory setting 1351)
Setting the signal source for the frequency set value at the slip compensation
output when starting with motor holding brake.

p1475 Speed controller torque set value for motor holding brake (factory setting 0)
Setting the signal source for the torque set value when starting with motor holding
brake.
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8.7.5

8.75.1

252

Q-Pulse Id

Automatic restart and flying restart

Flying restart — switching on while the motor is running

If you switch on the motor while it is still running, then with a high degree of probability, a
fault will occur due to overcurrent (overcurrent fault FO7801). Examples of applications
involving an unintentionally rotating motor directly before switching on:

® The motor rotates after a brief line interruption.
® An air flow turns the fan impeller.

e A load with a high moment of inertia drives the motor.

After the ON command, the ONJ/OFF1
"flying restart" function initially ?
synchronizes the converter |
output frequency to the motor |
speed and then accelerates the | Motor magnetizing
|
[

motor up to the setpoint. \

-

v

A Speed Speed setpoint

-
-

|
! — = " inverter output frequency
|

If the converter simultaneously drives several motors, then you must only use the "flying
restart” function if the speed of all of the motors is always the same (group drive with a
mechanical coupling).

Table 8- 33 Basic setting

Parameter | Description

p1200 Flying restart operating mode (factory setting 0)

0 | Flying restart is locked

1 Flying restart is enabled, look for the motor in both directions, start in direction of
setpoint

4 | Flying restart is enabled, only search in direction of setpoint
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Table 8- 34 Advanced settings

Parameter | Description

pl201 Flying restart enable signal source (factory setting 1)
Defines a control command, e.g. a digital input, through which the flying restart function
is enabled.

p1202 Flying restart search current (factory setting 100%)

Defines the search current with respect to the motor magnetizing current (r0331), which
flows in the motor while the flying restart function is being used.
p1203 Flying restart search speed factor (factory setting 100%)

The value influences the speed with which the output frequency is changed during the
flying restart. A higher value results in a longer search time.

If the converter does not find the motor, reduce the search speed (increase p1203).

8.7.5.2 Automatic switch-on

The automatic restart includes two different functions:

® The inverter automatically acknowledges faults.

e After a fault occurs or after a power failure, the inverter automatically switches-on the
motor again.

The inverter interprets the following events as power failure:

® The inverter signals fault F30003 (DC-link undervoltage), as the line supply voltage of the
inverter has briefly failed.

® The inverter power supply has failed for a long enough time so that the inverter has been
switched-off.

AWARNING

Injuries from the automated machine restart

When the "automatic restart" function is active (p1210 > 1), the motor automatically
starts after a power failure. The movements that the machine executes may result in
serious injuries.

¢ Block the machine to prevent unintentional access.
e Before working on the machine switch the automatic restart mechanism off.

Commissioning the automatic restart

Procedure

1 . .
2 Proceed as follows to commission the automatic restart:

1. Ifitis possible that the motor is still rotating for a longer period of time after a power
failure or after a fault, then in addition, you must activate the "flying restart" function, see
Flying restart — switching on while the motor is running (Page 252).

2. Using p1210, select the automatic restart mode that best suits your application.
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Automatic restart mode (AR)

No AR Automatically acknow- Automatically acknow- Do not automatically Automatically acknow-
ledge faults. ledge faults, acknowledge faults. ledge faults.
if ON/JOFF1 =1
I 1 1 1
Do not automatically Automatically switch on Automatically switch on Automatically switch on
switch on motor motor. motor. motor.
I_I_I I_I_I
After power || After power After power || After power
failure failure and failure failure and
faults faults
1 | 1 |
p1210=0 | | p1210 = 1 | | p1210=4 || p1210=6 | [p1210=14|[p1210=16] | p1210 = 26

Figure 8-29 Selecting the automatic restart mode
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3. Set the parameters of the automatic restart function.
The method of operation of the parameters is explained in the following diagram and in

the table.
A Fault

Fault after
power failure

or in operation Renewed fault

| .

A Counter, start
attempts

|
Counter
decremented by 1

If counter < 0, then fault

»

t
Counter = p1211

i N\ F07320 follows
I | I
| ] [ >
| 't
Automatic ' I . |
T acknowledgment ' | s [ 4 |
nnon | >
Automatic ON ' ; | :
T command 2 | p1212 T p1212 |
J | l | | >
I J | ! ' 't
Motor speed I 7 I 1 [
| Itw i It i /tW sum of the times for flying restart
s s i=ing fi
| ’ w| and magnetizing time of the motor
| ———\—/—\4—~ L—-<74
1 \ ‘ | . :
|
| t
| 1st start attempt | 2nd start attempt |
Monitoring time I unsuccessful | successful 3 |
p1213[0] A starting attempt must be successful within this time. |
If not, then fault FO7320 is output. |
| [
I L
Monitoring time A t
p1213[1] After this time expires, the
inverter resets "the start
attempts counter". o
L
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SINAMICS G120C converter
Operating Instructions, 01/2013, FW V4.6, ASE02999804C AB

Page 254 of 404



Setting functions
8.7 Application-specific functions

1 The inverter automatically acknowledges faults under the following conditions:
e pl210 =1 or 26: Always.

e pl210 =4 or 6: If the command to switch-on the motor is available at a digital input or via the
fieldbus (ON/OFF1 = 1).

e p1210 = 14 or 16: Never.
2 The inverter attempts to automatically switch-on the motor under the following conditions:
e pl1210=1: Never.

e pl210=4,6, 14, 16, or 26: If the command to switch-on the motor is available at a digital
input or via the fieldbus (ON/OFF1 = 1).

3 If no fault has occurred one second after flying restart and magnetizing (r0056.4 = 1), the start
attempt was successful.

Figure 8-30 Time response of the automatic restart
|:| You have commissioned the automatic restart function.

Parameter for setting the automatic restart

Parameter | Explanation

pl210 Automatic restart mode (factory setting 0)
0: Disable automatic restart.
1 Acknowledge all faults without restarting.
4: Restart after power failure without further restart attempts.
6: Restart after fault with further restart attempts.

14: | Restart after power failure after manual acknowledgement.
16: | Restart after fault after manual acknowledgement.
26: | Acknowledgement of all faults and restart with ON/OFF1 = 1 command.

pl211 Automatic restart start attempts (factory setting 3)
This parameter is only effective for the settings p1210 =4, 6, 14, 16, 26.

You define the maximum number of start attempts using p1211. After each successful
acknowledgement, the inverter decrements its internal counter of start attempts by 1.

For p1211 =n, up to n + 1 start attempts are made. Fault FO7320 is output aftern + 1
unsuccessful start attempts.

The inverter sets the start attempt counter back again to the value of p1211, if one of
the following conditions is fulfilled:

e After a successful start attempt, the time in p1213[1] has expired.
e After fault FO7320, switch off the motor (OFF1) and acknowledge the fault.
e You change the start value p1211 or the mode p1210.

pl212 Automatic restart wait time start attempt (factory setting 1.0 s)
This parameter is only effective for the settings p1210 = 4, 6, 26.
Examples for setting this parameter:

1. After a power failure, a certain time must elapse before the motor can be switched-
on, e.g. because other machine components are not immediately ready. In this case,
set p1212 longer than the time, after which all of the fault causes have been
removed.

2. In operation, the inverter develops a fault condition. The lower you select p1212,
then the sooner the inverter attempts to switch-on the motor again.
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Parameter | Explanation

p1213[0] Automatic restart monitoring time
for restart (factory setting 60 s)

This parameter is only effective for the settings p1210 = 4, 6, 14, 16, 26.
With this monitoring function, you limit the time in which the inverter may attempt to
automatically switch-on the motor again.

The monitoring function starts when a fault is identified and ends with a successful start
attempt. If the motor has not successfully started after the monitoring time has expired,
fault FO7320 is signaled.

Set the monitoring time longer than the sum of the following times:

+pl212

+ Time that the inverter requires to start the motor on the fly.
+ Motor magnetizing time (p0346)

+ 1 second

You deactivate the monitoring function with p1213 = 0.

pl213[1] Automatic restart monitoring time
to reset the fault counter (factory setting O s)

This parameter is only effective for the settings p1210 = 4, 6, 14, 16, 26.

Using this monitoring time, you prevent that faults, which continually occur within a
certain time period, are automatically acknowledged each time.

The monitoring function starts with a successful start attempt and ends after the
monitoring time has expired.

If the inverter has made more than (p1211 + 1) successful start attempts within
monitoring time p1213[1], the inverter cancels the automatic restart function and signals
fault FO7320. In order to switch on the motor again, you must acknowledge the fault and
set ON/OFF1 = 1.

Additional information is provided in the parameter list of the List Manual.

Advanced settings

If you with to suppress the automatic restart function for certain faults, then you must enter
the appropriate fault numbers in p1206]0 ... 9].

Example: p1206[0] = 07331 = No restart for fault F07331.

Suppressing the automatic restart only functions for the setting p1210 = 6, 16 or 26.

AWARNING

Personal injury and property damage

In the case of communication via the fieldbus interface, the motor restarts with the setting
p1210 = 6 even if the communication link is interrupted. This means that the controller
cannot stop the motor. To avoid this dangerous situation, you must enter the fault code of
the communications fault in parameter p1206.

Example: A communication failure via PROFIBUS is signaled using fault code F01910. You
should therefore set p1206[n] = 1910 (n=0 ... 9).
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8.7.6 PID technology controller

8.7.6.1 Overview
The technology controller controls process variables, e.g. pressure, temperature, level or
flow.

Ramp-function
generator PID controller

Setpoint Speed
technology setpoint Closed-loop
_— 0 speed

E control

Technology actual value

Level
sensor

/1N

Y

Figure 8-31 Example: technology controller as a level controller

8.7.6.2 Setting the controller

Simplified representation of the technology controller

The technology controller is implemented as PID controller (controller with proportional,
integral and differential component) and so can be adapted very flexibly.

R ti
BT TS pe280; p22da Starting value
. p2257 l l
Scaling
Setpoint 1 Kp Tn ; Output
_$ o Rt ,[0 signal
| ./' T ™
VN - I e
r Y Output signal Y
i with error
Setpoint 2 Ramp-down time Controller
enable
p2258
Response to
Smoothing errors
p2265 p2274
l Preparation i
Actual value Cimitati Td
p2264 I /"—" Scaling | '
S ™Inversion o
Function f(x)
Ramp-up/ramp-
L down time
Operation is enabled
(the motor is switched
Enable on)
p2200 & . | I\ B
Figure 8-32 Simplified representation of the technology controller
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Setting the technology controller

Parameter Remark
p2200 =1 Enable technology controller.
pl070 = 2294 Interconnect the main speed setpoint with the output of the technology controller.
p2253 = ... Define the setpoint for the technology controller.
Example:

p2253 = 2224: The converter interconnects the fixed setpoint p2201 with the
setpoint of the technology controller.
p2220 = 1: The fixed setpoint p2201 is selected.

p2264 = ... Define the actual value for the technology controller.
Example: For p2264 = 755[0], analog input O is the source for the actual value.

p2257, p2258 Define the ramp-up and ramp-down times [s]

p2274 Differentiation time constant [s]

The differentiation improves the rise time characteristics for very slow controlled
variables, e.g. a temperature control.
p2274 = 0: The differentiation is switched off.

p2280 Proportional gain Kp
p2285 Integral time Tn [S]

Without an integral time, the controller cannot completely equalize deviations
between the setpoint and actual value.
p2285 = 0: The integral time is switched off.

Advanced settings

Parameter Remark

Limiting the output of the technology controller

In the factory setting, the output of the technology controller is limited to + maximum speed. You must
change this limit, depending on your particular application.

Example: The output of the technology controller supplies the speed setpoint for a pump. The pump
should only run in the positive direction.

p2297 = 2291 Interconnect the upper limit with p2291.
p2298 = 2292 Interconnect the lower limit with p2292.
p2291 Upper limit for the technology controller output e.g.: p2291 =100

p2292 Lower limit for the technology controller output e.g.: p2292 =0
Manipulating the actual value of the technology controller
p2267, p2268 Limit the actual value

p2269 Scale the actual value
p2271 Invert the actual value
p2270 Actual value

You can find additional information in function block diagram 7958 of the List Manual.
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8.7.6.3 Optimizing the controller

Setting the technology controller from a practical perspective

Procedure

1
|:>2 Proceed as follows to set the technology controller:

1. Temporarily set the ramp-up and ramp-down times of the ramp-function generator (p2257
and p2258) to zero.

2. Enter a setpoint step and monitor the associated actual value, e.g. with the trace function
of STARTER.
The slower the response of the process to be controlled, the longer you must monitor the
controller response. Under certain circumstances (e.g. for a temperature control), you
need to wait several minutes until you can evaluate the controller response.

y .
Setpoint Optimum controller response for

A
Actual value applications that do not permit any
overshoot.
The actual value approaches the
setpoint without any significant
overshoot.
A

Optimum controller behavior for fast

v

A
Setpoint VA N

Actual value correction and quick compensation of

noise components.

The actual value approaches the
setpoint and slightly overshoots

e
(maximum 10% of the setpoint step).
y
Setpoint The actual value only _slowly
Actual value approaches the setpoint.
e Increase the proportional component

Ke and reduce the integration time
TN.

y
Setpoint Actual value only slowly approaches the

h
Actual value setpoint with slight oscillation.
e Increase the proportional component
Kp and reduce the rate time To
(differentiating time).

4 The actual value quickly approaches the
Setpoint

\W4 ~— setpoint, but overshoots too much
Actual value )
o Decrease the proportional
component Ke and increase the

v

>

v

v

>
)

integration time Tn.

v
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3. Set the ramp-up and ramp-down times of the ramp-function generator back to their
original value.

O You have now set the technology controller.
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8.8 Fail-safe function Safe Torque Off (STO)
These operating instructions describe the commissioning of the STO safety function when it
m is controlled via a fail-safe digital input.
S
You will find a detailed description of all safety functions and control using PROFIsafe in the

Safety Integrated Function Manual, see Section Further information on your inverter
(Page 395).

8.8.1 Functional description

Definition according to EN 61800-5-2: Speed

h
"[...] [The inverter] does not supply any STO >

energy to the motor, which can
generate a torque (or for a
linear motor, a force)."

Application examples

Example Possible solution
When the Emergency Stop button is pressed, it is e Wire the Emergency Stop button with a fail-
not permissible that a stationary motor undesirably safe input.
starts.

e Select STO via the fail-safe input.
A central Emergency Stop button ensures that e Evaluate the Emergency Stop button in a
several drives cannot unintentionally start. central control.

e Select STO via PROFlsafe.
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How does STO function in detail?

selection ofSTO via a fail-safe h STO
input or via the safe
communicationPROFIsafe.

The inverter then safely switches
off the torque of the connected

The inverter recognizes the Speed >
4

7 Motor torque is switched off

|
|
|
|
>t
Deselect STO A f

motor.
F-Dl or
PROFIsafe control
word P t
STO active
F-DO or
PROFIsafe status |
word L

If no motor holding brake is present, the motor coasts to a standstill.

If you use a motor holding brake, the inverter closes the brake immediately after selecting
STO.

8.8.2 Prerequisite for STO use

In order to use the STO safety function, the machine manufacturer should have already
performed a risk assessment, e.g. in compliance with EN ISO 1050, "Safety of machinery -
Principles of risk assessment". The risk assessment must confirm that the inverter is
permitted for use in accordance with SIL 2 or PL d.

8.8.3 Commissioning STO

8.8.3.1 Commissioning tool

We strongly recommend that you commission the safety functions using the STARTER PC
tool.

If you use STARTER for commissioning, then you set the functions using the graphic screen
forms and you do not have to work with parameters. In this case, you can ignore the
parameter tables in the following sections.

Table 8- 35 STARTER commissioning tool (PC software)

Download Order number
STARTER 6SL3255-0AA00-2CAO0
(http://support.automation.siemens.com/WW/v | PC Connection Kit, includes STARTER DVD and
iew/en/10804985/130000) USB cable
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8.8.3.2

See also

8.8.3.3

O

8.8 Fail-safe function Safe Torque Off (STO)

Protection of the settings from unauthorized changes

The safety functions are protected against unauthorized changes by a password.

Table 8- 36 Parameter

No. Description

p9761 Entering a password (factory setting 0000 hex)
Permissible passwords lie in the range 1 ... FFFF FFFF.

p9762 New password

p9763 Confirm password

Product Support (Page 396)

Resetting the safety function parameters to the factory setting

Procedure

To reset the safety function settings to the factory setting without changing the standard
settings, proceed as follows:

1.
2.

© N o g~ w

Go online with STARTER

Open the screen form for the safety functions (.

[ STARTER - Safety_0 - [G120_inverter.Control_Unit - Safety Integrated] -lol x|
@] Project Edit Targetsystem Wiew Options Window Help -5 x|

o = = e | [ ] || e | | %5
| @ a2 | e | | m @@ | |

B &P Safety_0 1= Safety Intearated |
® ) Insert single drive unit

Bl G120_nverter
- Control_Unit

> Configuration
----- > Expert list

3§ Drive navigator
{8 InputsioutpUts
[+ Setpoint channel

% Openloopfclosed-oop o
=2 Functions b Copy paameters

> shutdown functions

Lo > Brake control Change seltings | Change passward Fiestore safety factam seltings ]

> safety Integratec,

> Flying-restart = ;
- i 3 Automatic félstaft‘; @ 1| cosioaciyx] DOS 0 =] HDS: [0ictve) b L! J Help
Project E ) trol_ Urit | e

Press the button to restore the factory settings @.

Enter the password,for the safety functions.
Confirm saving parameters (RAM to ROM).
Go offline with STARTER .

Switch off the inverter supply voltage.

Wait until all of the LED on the inverter go dark. Now switch on the inverter power supply
again (power on reset).

You have restored the safety functions in the inverter to the factory settings.
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8.8.3.4

264
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Parameters | Description
p0010 Drive, commissioning parameter filter

0 Ready

95 | Safety Integrated commissioning
p0970 Reset drive parameters

0 Inactive

5 Starts a safety parameter reset.

After the reset, the inverter sets p0970 = 0.

p9761 Enter a password (factory setting 0000 hex)

Permissible passwords lie in the range 1 ... FFFF FFFF.
p9762 New password
p9763 Confirm password

Changing settings

Procedure

To start commissioning the safety functions, proceed as follows:
1. Go online with STARTER.

2. In STARTER, select the fail-safe functions.

3. Select "Change settings".

¥ STARTER - Safety_0 - [G120_inverter.Control_Unik - Safety Integrated]
[y Project Edt Targetsystem View Options Window Heb

| Ll ]| @) || o] e 02| X)) P il S| il s | 25 | 2 | EBIEIGA | 2]
| @3- |l = B ] | m o e | )

= S Safety_0 -
%) Insant singhe drive unit
=y G120_nverter

= ) Comtrol_Urik
> Configurstion
> Expert bst
3 Drive navigator
8~ Irputsjoutputs

=lolx|
=18]x]|

Restore safety factory setfings

w3 Setpark channel
@ % Open-loopjdosed-oop o

=% Functions =
» Shutdown functions
> Brabe corkrol
> Safaty Integra, o1
3 el
o XS nw-.wewlw@ﬁ eos:[o ety =] 005[Dfkc =] 105 [lkee) B 0] cwe | He |
Project s a ﬂum
Parameter Description
p0010 =95 | Drive commissioning parameter filter
Safety Integrated commissioning
p9761 Enter a password (factory setting 0000 hex)
Permissible passwords lie in the range 1 ... FFFF FFFF.
p9762 New password
p9763 Confirm password
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4. Selecting "STO via terminal™:

AL Y 2 NSNS NSNS SN

Safety Integrated

VYl

O You have completed the following commissioning steps:
® You have started to commission the safety functions.

® You have selected the basic functions via onboard terminals of the inverter.

Table 8- 37 Parameter

Parameter Description

p9601 Enable functions integrated in the drive (factory setting: 0000 bin)

p9601 =0 Safety functions integrated in the drive inhibited

p9601 =1 Enable basic functions via onboard terminals

The other selection options are described in the "Safety Integrated Function Manual". See
also Section: Manuals for your inverter (Page 395).

8.8.35 Interconnecting the "STO active" signal

If you require the feedback signal "STO active" of the inverter in your higher-level control
system, then you must appropriately interconnect the signal.

Procedure
1 . . .
|::> 2 To interconnect the "STO active" checkback signal, proceed as follows:
1. Select the button for the feedback signal.
Pulse disable Channel 1 active
O (BBT] G
STO selected
Channel 1 Pulse dizable Channel 2 active Pulses
—— O @I Channel 2
L STOachive  "STO active” output
R
STO selected ei?tnind';d Q
Charel 2 \_/

2. In the following selection menu, select the appropriate setting for your particular
application.

O You have interconnected the "STO active" checkback signal. The inverter signals "STO
active" to the higher-level control after STO has been selected.

Parameter Description
r9773.01 1 signal: STO is active in the drive
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8.8.3.6 Setting the filter for fail-safe inputs
Procedure

|:>; To set the input filter and monitoring for simultaneous operation for a fail-safe input, proceed
as follows:

1. Select the advanced settings for STO.
Puise disable Chi ASS S SN SNSNS N
——©—

\ F-Dlinput fiker
srtmuf Pulse disable Chy \ T'lﬁm 570 selected
_O—‘ \ . —l_._} Channel 1
Y ST0 scliv \ Els 2 0 sslected
O - \-._A.an.mz
ST0 selected seur.\gs 1 lLl
Channel 2 @ \ T=1000.00 ps
\
\
\
\ Immedial
\ -
2. Set the debounce time for the F-DI input filter.
3. Set the discrepancy for the simultaneity monitoring.
4. Close the screen form.
O You have set the input filter and the simultaneity monitoring of the fail-safe input.

Description of the signal filter
The following are available for the signal processing of the fail-safe inputs:
® A tolerance for the simultaneous monitoring.

e A filter to suppress short signals, e.g. test pulses.

A tolerance for the simultaneous monitoring

The inverter checks whether the signals at both inputs always have the same signal status
(high or low).

With electromechanical sensors (e.g. emergency stop buttons or door switches), the two
sensor contacts never switch at exactly the same time and are therefore temporarily
inconsistent (discrepancy). A long-term discrepancy indicates a fault in the wiring of a fail-
safe input, e.g. a wire break.

When appropriately set, the inverter tolerates brief discrepancies.

The tolerance time does not extend the inverter response time. The inverter selects its safety
function as soon as one of the two F-DI signals changes its state from high to low.
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Temporary discrepancy Permanent discrepancy

Input signals

Input signals
F-DI4

Discrepancy F.DI4

— -

I I
i : I

| .
| Tolerance time | | Tolerance time rt
| |

Safety function | Safety function | |
Active T ! Active T |

Signal discrepancyT

v

—_

~V
-~V

~v

Figure 8-33 Tolerance regarding discrepancy

Filter to suppress short signals

The inverter normally responds immediately to signal changes at its fail-safe inputs. This is
not required in the following cases:

® When you interconnect a fail-safe input of the inverter with an electromechanical sensor,
contact bounce may result in signal changes occurring, to which the inverter responds.

® Several control modules test their fail-safe outputs using bit pattern tests (on/off tests), in
order to identify faults due to either short-circuit or cross-circuit faults. When you
interconnect a fail-safe input of the inverter with a fail-safe output of a control module, the
inverter responds to these test signals.
A signal change during a bit pattern test usually lasts:

— Ontest: 1 ms
- Off test: 4 ms

If the fail-safe input signals too many signal changes within a certain time, then the inverter
responds with a fault.
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Input signals
5 gF_D|JL Bit pattern test
| .
T L
I I b :
Safety function 2 i - |
T N N n
Inactive >
' t
Fault F1611 '
T o — e e
1 »
»
t

Figure 8-34 Inverter response to a bit pattern test
An adjustable signal filter in the inverter suppresses temporary signal changes using bit
pattern test or contact bounce.

The filter increases the inverter response time. The inverter only selects its safety function
after the debounce time has elapsed.

Input signals ’
F-D| & Bit pattern test

|
(1 11 <
L
— Lq— — |- t

Debounce time Debounce time
Safety function :
Active T '_
Inactive

-~V

Figure 8-35 Filter for suppressing temporary signal changes

Parameter Description

p9650 F-DI changeover tolerance time (factory setting: 500 ms)
Tolerance time to change over the fail-safe digital input for the basic functions.

p9651 STO debounce time (factory setting: 1 ms)
Debounce time of the fail-safe digital input for the basic functions.

Debounce times for standard and safety functions

The debounce time p0724 for "standard"” digital inputs has no influence on the fail-safe input
signals. Conversely, the same applies: The F-DI debounce time does not affect the signals
of the "standard" inputs.

If you use an input as a standard input, set the debounce time using parameter p0724 .

If you use an input as a fail-safe input, set the debounce time as described above.
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8.8.3.7 Setting forced dormant error detection
Procedure
1 . . .
|:>2 To set forced dormant error detection of the basic functions, proceed as follows:
1. Select the advanced settings for STO.
Pulse disable Che
STO selected
Channel 1 Pulse disable Ch
b
510 smww | mmu&“ Shdonn s e \
eitended C 10732, Bl: CU signal source for DI \
Tt :>—| %
el \ Remime O 1\ \ 3
@ Teststop: Daps H *
U .\\\\\\m\\n‘\\\\\\\\\\\\

2. Set the monitoring time to a value to match your application.
3. Using this signal, the inverter signals that a forced dormant error detection is required.
Interconnect this signal - for example - with a digital output of your choice.

0

You have set the forced dormant error detection for the basic functions.

Description of the forced dormant error detection

To meet the requirements of the standards ISO 13849-1 and IEC 61508 in terms of timely
fault detection, the inverter must test its safety-related circuits regularly - at least once a year
- to ensure that they are functioning correctly.

Forced dormant error detection of the basic functions

The forced dormant error detection of the basic functions is the regular self-test of the
inverter that causes the inverter to check its circuits to switch-off the torque. If you use the
Safe Brake Relay, for a forced dormant error detection, the inverter also checks the circuits
of this option module.

The inverter executes a forced dormant error detection under the following circumstances:
® every time the supply voltage is connected.
® every time after the STOfunction has been selected.

The inverter monitors the regular forced dormant error detection.

Power ON{ | Start forced dormant error
Reset £l  getection
STOis :T 0: > Forced dormant error
active = detection is required
| —{ AD1699 |

Monitoring time

Figure 8-36 Triggering and monitoring the forced dormant error detection
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Parameter Description

p9659 Forced dormant error detection timer (Factory setting: 8 h)
Monitoring time for the forced dormant error detection

r9660 Forced dormant error detection remaining time
Displays the remaining time until the forced dormant error detection and testing the
safety switch-off signal paths.

r9773.31 1 signal: Forced dormant error detection is required

Signals for the higher-level control system.

Time of the forced dormant error detection

In the case of warning A01699 , you must initiate a forced dormant error detection at the next
opportunity. These alarms do not affect the operation of your machine.

e Switch off the motor.

e Select function STO or switch off the inverter supply voltage temporarily and on again.

Examples for the times when forced dormant error detection is performed:

® When the drives are at a standstill after the system has been switched on.
® \When the protective door is opened.

e At defined intervals (e.g. every 8 hours).

® |n automatic mode (time and event dependent).

8.8.3.8 Activate settings

Activate settings

=

270
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Procedure
To activate the settings for the safety functions, proceed as follows:

1. Press the "Copy parameters" button, to create a redundant image of your inverter
settings.

N |

\ Copy parameters
\ \
Activate se“E\ngs | @ Change Password |

2. Press the "Activate settings" button.

If the password is the factory default, you are prompted to change the password.
If you try to set a password that is not permissible, the old password will not be changed.

Confirm the prompt for saving your settings (copy RAM to ROM).
Switch off the inverter supply voltage.

Wait until all LEDs on the inverter go dark (no voltage condition).
Switch on the inverter supply voltage again.

w

N o o s

Your settings are now active.
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Parameter Description

p9700 = 57 hex Sl copy function (factory setting: 0)
Start copy function S| parameter.

p9701 = AC hex | Confirm data change (factory setting: 0)Confirm data change overall.

p0010=0 Drive commissioning parameter filter
0: Ready
p9761 Enter a password (factory setting 0000 hex)
Permissible passwords lie in the range 1 ... FFFF FFFF.
p9762 New password
p9763 Confirm password

See also

Protection of the settings from unauthorized changes (Page 263)

8.8.3.9 Checking the assignment of the digital inputs

Checking the assignment of the digital inputs

If you control the safety functions in the inverter using digital inputs, then you must check as
to whether these digital inputs have been assigned other functions.

Safety Integrated
Safety function selection - \
Safe torque off (STO) :
Pulse disable Channel 1 active = \
ulses
L_F==_ ] channel1
STO selected - \
Channel 1 Pulse disable Channel 2 active .- \
2 ulses
18 O. IE' Channel 2 \
STO STO active "STO active" output \
- —
" : tended \
STO selected aﬂ'\\r\| \
Channel 2 D \
\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\
21 CDS: |0 (Active, = k3 Close Help

Figure 8-37 Example: Assignment of digital inputs DI 4 and DI 5 with STO

Both, the assignment of digital inputs with the selection of a safety function or with a
"standard" function can lead to an unexpected behavior of the drive.
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Procedure

1. In STARTER, select

To check the assignment of the digital inputs, proceed as follows:

the screen form for the terminals of the digital inputs.

2. Remove all signal interconnections of the digital inputs that you wish to use as fail-safe

input F-DI:

E 1
8 Safery_0
® | Insert single drive unit

s 6
&

#)-_] SINAMICS LIBRARIES
£)-_] MONITGOR

| | 2

Figure 8-38 Remove

| Digital inpits II:‘ lay outputs | Analog inputs | Analog outputs | Measuring Input

‘ 3“;3 (CHpBan[0), BI: ON 7 OFF (OFFT) [ —{ 1 p—DH =
ik “‘l-u ‘||-m.u.‘\....| | - D} (};-w ) input 1 inverted |
2 iminal eval ¥ Digital input 2 Digital input 2 inverted
o ‘ll' o 2] {rfp210300], BI. 1. Acknowledge fe 2~ F—(0H =
il -‘“l" 3 ‘||...H....‘\. | _‘:-hm ) input 3 =LTo ;-M.. ) input 3 invertad :
MPNLL = ~ Digtelinpul 4 — | ; SR :
17_@ QI— . | () ;lhul sl input § inverted —
‘ “;l"" Oll-m.u.‘\...d -] Oi-w ) put 11 O .iw ) inpat 11 Invertad :
10 _‘“l" 12~ [Torminaloval =] ‘ Ji"‘”‘ linput 1 D0 ;-w input 12 inverted =
) ‘\ (et 420 Mol
| Activation of the termin o ial o e marral
Gi—w 4V T upply [see help).
[27 | cos[oactv > [ [ tios | | ¢ [ oo —
@ Control_Uni ‘

pre-assignment of digital inputs DI 4 and DI 5

3. When you use the data set changeover CDS, you must delete the multiple assignment of
the digital inputs for all CDS.

functions in the inverter.
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You have ensured that the fail-safe inputs of the safety functions do not control other
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8.8.3.10 Acceptance test

Why is acceptance required?

The EC Machinery Directive and ISO 13849-1 stipulate:

® You must check safety-related functions and machine parts after commissioning.
- Acceptance test.

® You must create an "acceptance report” showing the test results.
- Documentation.

Acceptance test

The acceptance test comprises two parts:
® Checking whether the safety functions in the inverter are correctly set:
— Does the speed control handle the configured application cases in the machine?

— Do the set interface, times and monitoring functions match the configuration of the
machine?

® Checking whether the safety-relevant functions in the plant or machine function correctly.
This part of the acceptance test goes beyond the inverter acceptance test:

— Are all safety equipment such as protective door monitoring devices, light barriers or
emergency-off switches connected and ready for operation?

— Does the higher-level control correctly respond to the safety-relevant feedback signals
of the inverter?

— Do the inverter settings match the configured safety-relevant function in the machine?

Documentation

The documentation consists of the following parts:

e Description of the safety-relevant components and functions of the machine or plant.
® Report of the acceptance test results.

e Report of the settings of the safety functions.

® Countersigned documentation.

Authorized persons

Personnel from the machine manufacturer, who, on account of their technical qualifications
and knowledge of the safety functions, are in a position to perform the acceptance test in the
correct manner, are authorized to carry out an acceptance.
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Reduced acceptance test

A full acceptance test is necessary only after first commissioning. A reduced acceptance test

is sufficient when safety functions are expanded.

® The reduced acceptance test is only required for the part of the machine that has been
changed as a result of replacement, update, or function expansion.

® The acceptance test is only required for the safety functions that you actually use.

Table 8- 38 Reduced scope acceptance test for function expansions

Measure

Acceptance test

Acceptance test

Documentation

Replace the inverter.

No.

Only check the direction of
rotation of the motor.

e Supplement inverter data
e Log the new checksums
e Countersignature

(e.g. Emergency Off switch).

Only check the control of
the safety functions that are
influenced by the
components that have been
replaced.

Replacing the motor. No change.
Replacing the gearbox.
Replace the safety-related peripherals No. No change.

(additional drive).

Only check the safety
functions of the new drive.

Inverter firmware update. No. ¢ Supplement firmware version in the inverter
data
e Log the new checksums
e Countersignature.
Functional expansion of the machine Yes.

e Supplement machine overview
e Supplement inverter data

e Supplement function table

e Supplement limit values

e Log the new checksums

e Countersignature

Transfer of converter settings to other
identical machines by means of series
commissioning.

No.

Only check the control of all
of the safety functions.

e Supplement machine description
e Check checksums
e Check firmware versions
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Documents for the acceptance test

The STARTER provides you with a number of documents to be regarded as a
recommendation for the acceptance tests of the safety functions.

Procedure

|:>‘I Proceed as follows to create the acceptance documentation for the drive using STARTER:
1. In STARTER, select "Create acceptance documentation";

=B eroject 1 T —— 7| x
# ) Iresert single drive unit e
E -l Drive_safety -
5o iy Control. Unik Naid ortrol_Link.2011_12_01 Documenkation_machine_G1: o
] Documentation

g Create acceptance documentation 2
ICrealedac:eo(w(ed«uher\ ) RS * .
Ml srss misies = am = - /
[ Template de_G120x_Basic_¥4.4_V4.5 w|  Mew From template
\-/ Detais

de_G120xc Basic V4.4 V4.5
de_G120x_Dokument ation_Maschine
de_G120x_Extended_V4.4_¥4.5

de_S120_S150_TMS4F_vd.4
s C10 CIEN TMECAE Ud ©

[en_Glzm_Bmt_wA_w.s )

en_G120x_Documentation_machine
en_G120x_Extended_¥4.4_¥4.5

en_5120_5150_G130_G150_Basic_¥4.5
en_5120_5150_130_G150_Comgletion_44.5
len_5120_S150_TMS4F_V4.5

e e e
en_S5120_5150_Extended_with_encoder_¥4.5

STARTER has templates in German and English.
2. Select the suitable template and create a report for each drive of your machine or system:
— Template for the machine documentation:
de_G120x_Dokumentation_Maschine: German template.
en_G120x_Documentation_machine: English template.
— Report of the settings for the basic functions, from firmware version V4.4 onwards:
de_G120x_Basicc_V4.4...: German report.
en_G120x_Basic_V4.4...: English report.
3. You load the created reports for archiving and the machine documentation for further
processing:

B % Project_1
%] Insert single drive unit
= fll, G120_CU2400E_2_DP_F
. @-<=f Control_Unit
[=-__] Documentation
M Create acceptance documentation |

Created acceptance documentation

[=-{_] Created acceptance documentation

- [B Created acceptance dac\umentation -3 Drive_safety
. =-{ G120_CU2400E_2_DP_F

(-] SINAMICS LIBRARIES , . .
[ ] MONITOR {f Control_Unit.2012_03_16.de_G120x_Basic_\/4.4_¥4.5
{f! Control_Unit,2012_03_16.en_5120_5150_G130_G150_Completion_Y¥4.5

@

4. Archive the reports and the machine documentation.
O You have generated the documents to accept the safety functions.

The reports and the machine documentation can also be found in the section:
Documentation for acceptance of safety functions (Page 392).
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Recommended acceptance test

276
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The following descriptions for the acceptance test are recommendations that illustrate the
principle of acceptance. You may deviate from these recommendations if you check the
following once you have completed commissioning:

® Correct assignment of the interfaces of each converter with the safety function:
— Fail-safe inputs
— PROFlIsafe address
e Correct setting of the STO safety function.

Note

Perform the acceptance test with the maximum possible velocity and acceleration in
order to test the expected maximum braking distances and braking times.

Note

Non-critical alarms

The following alarms are issued following each system ramp-up and are not critical for

acceptance:
e A01697
e A01796

Control y

ON/ OFF1
p0840

Ll

STO selected

r9773.0

Speed &

Setpoint

‘n Ready

‘B STO l

STO
deselected

|
‘g ON
I
|
|
|
1

i

The motor coasts to a standstill

iR 4

Diagnostics‘

STO active
r9773.1

PROFIsafe

Select STO
r9772.20

F-DI
Select STO
ra772.17

LED
SAFE

Yellow - On

EpEpEpEpEpEpEyl

Flashing slowly

RDY

Green - On

Figure 8-39 Acceptance test for STO (basic functions)
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Procedure
1 . . .
|:>2 To perform an acceptance test of the STO function as part of the basic functions, proceed as
follows:
Status
1. | The inverter is ready
e The inverter signals neither faults nor alarms of the safety functions (r0945[0...7],
r2122[0...7]).
e STO s not active (r9773.1 = 0).
2. | Switch on motor
2.1. | Enter a speed setpoint * 0.
2.2. | Switch on the motor (ON command).
2.3. | Check that the correct motor is running.
3. | Select STO
3.1. | Select STO while the motor is running
Test each configured activation, e.g. via digital inputs and PROFIsafe.
3.2. | Check the following:
When controlled by PROFIsafe For control via terminal
e The inverter signals the e The inverter signals the following:
following: "STO Selection via terminal”
"STO selection via PROFIsafe” (r9772.17 = 1)
(r9772.20 =1)
e |If a mechanical brake is not available, the motor coasts down.
A mechanical brake brakes the motor and holds it to ensure that it remains
at a standstill.
e The inverter signals neither faults nor alarms of the safety functions
(r0945][0...7], r2122[0...7]).
e The inverter signals the following:
"STO is selected" (r9773.0 = 1).
"STO is active" (r9773.1 = 1).
4. | Deselect STO
4.1. | Deselect STO.
4.2. | Check the following:
e STO s not active (r9773.1 = 0).
e The inverter signals neither faults nor alarms of the safety functions
(r0945[0...7], r2122[0...7]).
[ You have performed the acceptance test of the STO function.
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8.9

Switchover between different settings

In several applications, the inverter must be able to be operated with different settings.

Example:

You connect different motors to one inverter. Depending on the particular motor, the inverter
must operate with the associated motor data and the appropriate ramp-function generator.

Drive data sets (DDS)

Your can parameterize several inverter functions differently and then switch over between
the different settings.

The associated parameters are indexed (index 0 or 1). Via control commands select one of
the two indices and therefore one of the two saved settings.

The settings in the inverter with the same index are known as drive data set.

L

Setpoints

- Fixed setpoints |
- Motorized potentio-
meter

- fogging

O >

Setpoint proces-

sing
N\

h 4

®

Motor control

F §

==

>
+

v

Motor and converter
protection

i

- Overcurrent
- Overvoltage
- Overtemperature

Suitable for applica-
tion

- Braking
- Flying restart
- System protection pps1q

T @y bilil

Figure 8-40 DDS switchover in the inverter

[ DDSO0

You can use parameter p0180 to define the number of drive data sets (1 or 2).

Table 8- 39 Selecting the number of drive data sets

Parameter

Description

p0010 = 15

Drive commissioning: Data sets

p0180

Drive data sets (DDS) number(factory setting: 1)

p0010 = 0

Drive commissioning: Ready
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Table 8- 40 Parameters for switching the drive data sets:

Parameter Description

p0820 Drive data set selection DDS

p0826 Motor changeover, motor number

r0051 Displaying the number of the DDS that is currently effective

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

Note

You can only switch over the motor data of the drive data sets in the "ready for operation”
state with the motor switched-off. The switchover time is approx. 50 ms.

If you do not switch over the motor data together with the drive data sets (i.e. same motor
number in p0826), then the drive data sets can also be switched over in operation.

Table 8- 41 Parameters for copying the drive data sets

Parameter Description

p0819[0] Source drive data set
p0819[1] Target drive data set
p0819[2] =1 | Start copy operation

For more information, see the List Manual (the parameter list and function diagram 8565).
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External data backup

After commissioning, your settings are saved in the inverter so that they are protected
against power failure.

We recommend that you additionally back up the settings on a storage medium outside the
inverter. Without backup, your settings could be lost if the inverter developed a defect (see
also Overview of how to replace an inverter (Page 303)).

The following storage media are available for your settings:
® Memory card
® PG/PC

® QOperator panel

NOTICE

Data backup using operator panels with USB connection with the PG/PC is not possible

If the inverter is connected to a PG/PC via a USB cable, you can save any data on the
MMC via the operator panels.

To allow you to save data on the MMC using an operator panel, you must release the USB
connection between PG/PC and inverter.

Carrying out series commissioning

Series commissioning is the commissioning of several identical drives.

Procedure
|:>; You must proceed as follows to carry out series commissioning:
1. Commission the first inverter.
2. Back up the settings of the first inverter to an external storage medium.

3. Transfer the settings of the first inverter to another inverter via the storage medium.

Note

The control unit to which the settings are transferred must have the same order number
and the same or a higher firmware version as the source control unit.

O You have carried out series commissioning.
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9.1 Backing up and transferring settings using memory card

What memory cards do we recommend?

You will find the recommended memory cards in Section: Commissioning tools, page 23.

SDHC cards (SD High Capacity) are not possible.

Using memory cards from other manufacturers

If you use other SD or MMC memory cards, then you must format the memory card as
follows:

e MMC: Format FAT 16
— Insert the card into your PC's card reader.

— Command to format the card:
format x: /fs:fat (x: Drive code of the memory card on your PC)

e SD: Format FAT 32
— Insert the card into your PC's card reader.

— Command to format the card:
format x: /fs:fat32 (x: Drive code of the memory card on your PC.)

Note
Limited function with memory cards from other manufacturers

Under certain circumstances, third-party memory cards do not support all functions
(e.g. download). You use these cards at your own risk.
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9.1.1 Saving setting on memory card

We recommend that you insert the memory card before switching on the inverter. The
inverter always also backs up its settings on an inserted card.

If you wish to backup the inverter settings on a memory card, you have two options:

Automatically backing up

Preconditions
® The inverter power supply has been switched off.
e No USB cable is inserted in the inverter.

Procedure

1 . .
|:>2 Proceed as follows to automatically backup your settings:

1. Insert an empty memory
card into the inverter.

2. Then switch-on the inverter
power supply.

After it has been switched on, the frequency inverter copies its settings to the memory card.

Note

If the memory card is not empty, then the inverter accepts the data from the memory card.
This deletes the old setting in the inverter.

Only use empty memory cards for automatic data backup.

Manually backing up

Preconditions

e The inverter power supply has been switched on.
e No memory card is inserted in the inverter.
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1

Procedure using STARTER

Proceed as follows to manually back up your settings on a memaory card:

1.

o M w0 DN

Go online with STARTER, e.g. via a USB cable.

In your drive, select "Drive Navigator".

Select the "Commissioning" button.

Select the button to transfer the settings to the memory card.

Select the settings as shown in the diagram and start the data backup.
Close the screen forms.

== Control_Unit
- » Configuration i

~ > Expert list
¥ Drive navigator Commissioning Diat
&= Inputsfoutp) \
- » Setpoint l:h—I e— a:
[ O|:|en-l-:;opnl'ék;;;l:I control '
—

e

Back up data on memory card ll!l
Parameter set in the drive Parameter set on memory card o
| [0] Source/target standard j I ] J
You have manually backed up the settings on the memory card.
Procedure with the BOP-2
Proceed as follows to manually back up your settings on a memory card:
1. Remove the USB cable. if one is inserted in the inverter. EXTRAS |69
2. Plug a BOP-2 onto the inverter.
3. Go to the menu level "EXTRAS". TOCRD_[[0)
4.

In the menu, select "EXTRAS" - "TO CRD".

You have manually backed up the settings on the memory card.
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9.1.2 Transferring the setting from the memory card

Automatically transferring

Precondition

The inverter power supply has been switched off.

Procedure

1 . .
|:> 2 Proceed as follows to automatically transfer your settings:

1. Insert the memory card into the
inverter.

2. Then switch on the inverter power
supply.

If there is valid parameter data on the memory card, then the inverter accepts the data from
the memory card.

Manually transferring

Preconditions

e The inverter power supply has been switched on.
e No memory card is inserted in the inverter.

Procedure with the BOP-2
1 .
|:>2 Proceed as follows to manually transfer your settings from a memory card:

Remove the USB cable if one is inserted in the inverter.

Attach the BOP-2 operator panel to the inverter.

Go to the menu level "EXTRAS". EXTRAS  [[oK)
Start data transfer in the menu "EXTRAS" - "FROM CRD". FROMCRD |[6%)
Switch off the inverter power supply.

Wait until all LED on the inverter go dark.

Now switch on the inverter power supply again. Your settings only become effective after
this power-on reset.

No akswbdpE

0

You have manually transferred the settings from the memory card.
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Procedure using STARTER

|:>; Proceed as follows to manually transfer your settings from a memory card:
1. Go online with STARTER, and in your drive, select the "Drive Navigator".
2. Select the "Commissioning" button.
3. Select the button to transfer the data from the memory card to the inverter.
4. Select the settings as shown in the diagram and start the data backup.
5. Close the screen forms.
6. Go offline with STARTER.
7. Switch off the inverter power supply.
8. Wait until all LED on the inverter go dark. Now switch on the inverter power supply again.

Your settings only become effective after this power-on reset.

B-&-ﬁ Control_Unit
- > Configuration 1

- > Expert list
-m Drive navicator Corrmsstmmg
48 Inputs/outp)

% Setpoint chi J =
- Open-| Inopll' control L‘/

W Fiaalaae

] I+} I+]

'E

& 2|

Load data from memory card to drive
st
Parameter set in the drive Parameter set on memory card o
| [0] Source/target standard :] | 0 J
O You have manually transferred the settings from the memory card.
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9.1.3 Safely remove the memory card

NOTICE
Destruction of files on the memory card when the memory card is removed

If you remove the memory card when the converter is switched on without implementing the
"safe removal" function you may destroy the file system on the memory card. The memory
card will then no longer function.

Only remove the memory card using the "safe removal" function.

Procedure using STARTER
|::>1 To safely remove the memory card, proceed as follows:
1. In the Drive Navigatorselect the following screen form:

== Control_Unit
. » Configuration

- » Expert list ||
¥ Drive navigator |:> Commissioning
&= Inputsfoutput | \
- Setpaint char| ) —I == =
- Open-loop.l'clou contral ﬂ/

T W Fiesliess

Back up data on memory card ll!l

Parameter set in the dive Parameter set on memory card

| [0] Source/target standard j I ]

> A

Safely remove [~
Save memory card r Close Help

2. Click on the button to safely remove the memory card.

3. You may remove the memory card from the inverter after the appropriate message has
been output.

O You have now safely removed the memory card.
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Procedure with the BOP-2

|:>‘I To safely remove the memory card, proceed as follows:

2

1.

288
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Go to parameter p9400. If a memory card is correctly inserted, then
p9400 = 1.

Set p9400 = 2 The BOP-2 displays "BUSY" for several seconds
and then jumps to either p9400 = 3 or p9400 = 100.

For Bei p9400 = 3 you may remove the memory card.

For p9400 = 100, you may not remove the memory card at the
moment.

In this case, try again by setting p9400 = 2.

You have now safely removed the memory card.

PARAMS  |[oK)

STANDARD .

P9400

P9400 u
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9.2 Backing up and transferring settings using STARTER

Precondition

With the supply voltage switched on,
you can transfer the inverter settings
from the inverter to a PG/PC, or the

data from a PG/PC to the inverter.

This requires you to have installed the
STARTER commissioning tool on your
PG/PC.

You will find additional information about STARTER in Section Commissioning tools
(Page 23).

Inverter - PC/PG

Procedure

|:>; To back up the settings, proceed as follows:
1. Go online with STARTER : %|.
2. Select the button "Download project to PG": i&a.
3. To save the data in the PG, select the button: [&.
4. Go offline with STARTER : [5.

O You have backed up the settings.

Procedure PC/PG - Converter

The procedure depends on whether you also transfer settings of safety functions or not.

Converter without safety functions:

* Go online with STARTER : |-

e Select the button "Download project to target system™: Rl

e To save the data in the converter, select the "Copy RAM to ROM" button: 8.
® Go offline with STARTER : [
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Converter with safety functions:

e (D Go online with STARTER : %a.

e (® Select the button "Download project to target system": .
e (® Open the STARTER screen for the safety functions.

¥ STARTER - Safety_0 - [G120_inverter.Control_Unit - Safety Integrated] =lol=|
f) Project Edt Targetsystem View Options Window Hep =18]x]|

el &1 5(le) -|-] <}l E\QJ_I_I_I_i-I-I'&I 2| 1l | Bl | 55l

#) Inseet singhe drive unit
- opeflly GIZ0_irvertas
== Control_Uni
¥ Configuration
» Expert st
3 Orive nanvigator
&= Irputsjoutputs

- m ‘bm«wemmrnj
[Pieet]

e (D Copy the safety function parameters.

e (© Activate the settings.
.

\ Copy parameters |

\ Activate sn @ Change Password

® To save the data in the converter, select the "Copy RAM to ROM" button: ';l.

® Go offline with STARTER : [5.
e Switch off the converter power supply.

e \Wait until all LED on the converter go dark. Now switch on the converter power supply
again. Your settings only become effective after this power-on reset.
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9.3 Saving settings and transferring them using an operator panel

Precondition

When the power supply is switched on, you can transfer
the settings of the inverter to the BOP-2 or, vice versa,
transfer the data from the BOP-2 to the inverter.

Inverter - BOP-2

Procedure
|:>; To back up the settings, proceed as follows: EXTRAS  |[oK)
Start data transfer in the menu "EXTRAS" - "TO BOP". TOBOP  |[0K)
O You have backed up the settings.

BOP-2 - inverter

Procedure
1 .
|:> 5 To transfer the settings, proceed as follows:
1. Start data transfer in the menu "EXTRAS" - "FROM BOP". Q

EXTRAS
2. Switch off the inverter power supply.

3. Wait until all LED on the inverter go dark. Now switch on the
inverter power supply again. Your settings only become effective
after this power-on reset.

FROM BOP

O You have transferred the settings.

SINAMICS G120C converter
Operating Instructions, 01/2013, FW V4.6, ASE02999804C AB 291

Q-Pulse Id Active 17/06/2014 Page 291 of 404



Backup data and series commissioning

9.4 Other ways to back up settings

9.4 Other ways to back up settings

Description
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In addition to the default setting, the converter has an internal memory for backing up three
other settings.

On the memory card, you can back up 99 other settings in addition to the default setting.

You will find additional information on the Internet at: Memory options
(http://support.automation.siemens.com/WW/view/en/43512514).

Table 9- 1 Backing up settings in the converter
Parameter | Description
p0970 Reset drive parameters
Load backed-up setting (number 10, 11 or 12). The load overwrites the current setting.
p0971 Save parameters
Back up the setting (10, 11 or 12).
Table 9- 2 Backing up additional settings on the memory card
Parameter | Description
p0802 Data transfer with memory card as source/target (factory setting 0)
Default setting: p802 =0
Further settings: p802 =1 ... 99
p0803 Data transfer with device memory as source/target (factory setting 0)
Default setting: p803 =0
Further settings: p803 = 10, 11 or 12
Table 9-3  Operation on the BOP-2
Description
— The converter writes its setting 0, 10, 11 or 12 to the memory
EXTRAS card in accordance with p0802. The file on the memory card is
TOCRD assigned the number according to p0802.
— The converter loads the setting with the number according to
EXTRAS p0802 from the memory card and thus overwrites its setting 0,
FROM CRD |[o9 10, 11 or 12.

SINAMICS G120C converter
Operating Instructions, 01/2013, FW V4.6, ASE02999804C AB

Active 17/06/2014 Page 292 of 404



Backup data and series commissioning
9.5 Write and know how protection

9.5 Write and know how protection

The inverter offers the option to protect configured settings from being changed or copied.

Write protection and know-how protection are available for this purpose.

Write protection - overview
Write protection is primarily used to prevent inverter settings from being inadvertently
changed. No password is required for write protection, your settings remain unencrypted.
The following functions are excluded from the write protection:
e Activating/deactivating write protection (p7761)
e Changing the access level (p0003)
® Saving parameters (p0971)
e Safely removing the memory card (p9400)

® Access to service parameters (p3950) - only for service personnel, a password is
required

® Restoring the factory setting

e Upload

e Acknowledging alarms and faults
e Switching over to the control panel
® Trace

® Function generator

® Measuring functions

® Reading out diagnostic buffer

The individual parameters that are excluded from the write protection, can be found in the
List Manual in Chapter "Parameters for write protection and protection of know-how".

Know-how protection - overview

The know-how protection is used, for example, so that machine manufacturers can encrypt
their configuration know-how and protect it against changes or copying.

The know-how protection is available in the following versions:

® Know-how protection without copy protection (possible with or without memory card)
¢ Know-how protection with copy protection (possible only with Siemens memory card)
A password is required for the know-how protection.

In case of active know-how protection, the STARTER dialog screens are locked. The expert
listin STARTER shows only display parameters.
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Actions that are also possible during active know-how protection
® Restoring factory settings

e Acknowledging messages

e Displaying messages

e Displaying the alarm history

® Reading out diagnostic buffer

e Switching to the control panel (complete control panel functionality: Fetch master control,
all buttons and setting parameters)

e Upload (only parameters, which are accessible even though know-how protection is
active)

Actions that are not possible during active know-how protection

® Download

® Export/import

® Trace

® Function generator

® Measuring functions

e Automatic controller setting

e Stationary/rotating measurement

® Deleting the alarm history

The individual parameters that are excluded from the know-how protection can be found in
the List Manual in Chapter "Parameters for write protection and protection of know-how".

SINAMICS G120C converter
294 Operating Instructions, 01/2013, FW V4.6, ASE02999804C AB

Q-Pulse Id Active 17/06/2014 Page 294 of 404



Backup data and series commissioning
9.5 Write and know how protection

9.5.1 Write protection

Set write protection

Precondition

In order that you can set write protection, your inverter must be connected online with
STARTER.

Activate and deactivate write protection

Procedure
1 . . . .
2 Proceed as follows to activate or deactivate the write protection:
1. Select the inverter in your STARTER =8P SINAMICS G120
project with the left mouse button. = 1'&‘“5‘;” S0l Orive Ut
2. Open the shortcut menu with a right D SR
click. e
—rt

3. Activate write protection.

Deactivation is executed in analog. = o
isconneck tar Vice:

Target device @
Expert
s

To make this setting permanent, you Drive unit write protection Activate
need to select "Copy RAM to ROM" ] Erve uri kovehow protection ik IR DEERIVES
Otherwise, your settings will be lost Documentation >

when the inverter is switched off. Properties...

You have activated or deactivated write protection.

Points to note about restoring the factory settings

If you select "Reset to factory settings” using the s=| button when write protection is active,
the following confirmation prompt opens.

Factory settings LI

l'f Write protection is set on the drive unit.
-

Wiite pratection iz currently active on the drive unit.

Do you still want to restore the factary settings?

fes Mo Help

SINAMICS G120C converter
Operating Instructions, 01/2013, FW V4.6, ASE02999804C AB 295

Q-Pulse Id Active 17/06/2014 Page 295 of 404



Backup data and series commissioning
9.5 Write and know how protection

The confirmation prompt is not issued, if you select another way to restore the factory
setting, e.g. using the expert list.

Note
Points to note regarding CAN, BACnet and MODBUS

Using these bus systems, parameter factory settings can be changed despite active write
protection. So that write protection is also active when accessing via these fieldbuses, you
must additionally set p7762 to 1.

This setting is only possible via the expert list.

9.5.2 Know-how protection

When the inverter is operated with know-how protection, please take note of the following
information:

Note

Support provided by technical support for active know-how protection

In the case of active know-how protection, support by the technical support is only possible
with the consent of the machine manufacturer.

Know-how protection can only be activated online.

If you have created a project offline on your computer, you must download it to the inverter
and go online. Only then can you activate the know-how protection.

You cannot activate know-how protection in the project on the computer.

Know-how protection with copy protection is only possible with a Siemens memory card.
For "know-how protection with copy protection”, a Siemens memory card must be plugged
in!

If you try to activate the "know-how protection with copy protection" without a memory card,
or with a different memory card, the message "Know-how protection for the drive unit could
not be activated" is displayed.

Password check for know-how protection and Windows language settings
Please note that if the Windows language settings are changed, after activating know-how

protection, faults can occur when subsequently checking the password. Therefore, only use
characters from the ASCII character set for your password.
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Commissioning the inverter with know-how protection

Procedure
|:>; Proceed as follows to commission an inverter with know-how protection:

1. Commission the inverter.

2. Create the exception list (Page 299).

3. Activate the know-how protection (Page 297).

4. Save the settings in the inverter by copying RAM to ROM with B3 or via p0971 = 1.

5. Save the project with &g on the PG/PC. Also back up any other project-related data

(machine type, password, etc.) that may be required for the support of the end customer.

O You have commissioned the inverter with know-how protection.
9.5.2.1 Settings for the know-how protection

Activating know-how protection

Procedure

1 . .
|:>2 Proceed as follows to activate know-how protection:

1. Select the inverter in the STARTER project, and then select "Know-how protection drive
unit/activate ..." in the shortcut menu (see also Write protection (Page 295)).

2. Enter your password, and confirm with OK.

The password must consist of at least one character and can be no longer than 30
characters. All characters are permissible.

Activate Know-how Protection for Drive Unit x|

& Know-how prot, without copy prat.
™ Know-how prot. with copy prot.

Pazsward: I

Mote: Befare pou activate the know-how protection, you can remove
parameters from the protection through entries in p?7E4 [expert list).

¥ Copy R&M to ROM
[k I Cancel | Help |

3. In this screen form "Copy RAM to ROM" has been selected in the factory. This will ensure
that your settings are permanently stored.

If "Copy RAM to ROM" is not selected, then your know-how protection settings are only
saved in the volatile memory, and will no longer be available the next time the system is
switched on.

You have activated know-how protection.
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Backing up settings on the memory card

When the know-how protection is activated, you can save the settings via p0971 on the
memory card.

To do this, set p0971 = 1. The data is encrypted before being written to the memory card.
After saving, p0971 is reset to 0.

Deactivate know-how protection, delete password

Procedure

1 . .
|:>2 Proceed as follows to deactivate know-how protection:

1. Select the inverter in the STARTER
project, and right-click to open the
dia|og box "Know-how prOteCtion & Temporarily [password iz retained)
drive unit/deactivate ...". " Pemanently [password is deleted)

2. There, select the desired option.

3. Enter the password and exit the
screen form with OK.

Deactivate Know-how Protection for Drive Unil x|

Password ||

I | Copy Rk to Rk

(] Cancel Help

You have deactivated know-how protection.

Note
Permanently or temporarily deactivating know-how protection
Temporarily deactivating know-how protection means that know-how protection is active

again after switching off and switching on. Permanently deactivating means that know-how
protection is no longer active after switching off and switching on again.

Deactivating know-how protection temporarily

To temporarily deactivate the know-how protection means that you can change the settings
in the inverter until you switch the inverter off and on again, or until you reactivate the know-
how protection.

Finally deactivating know-how protection (delete password)

Finally deactivating the know-how protection means that you delete the password

® |Immediately and finally, if you select "Copy RAM to ROM"

® Until the next OFF/ON if you do not select "Copy RAM to ROM"

Changing the password

Select the inverter in the STARTER project and open the dialog box via the shortcut menu
"know-how protection drive unit/change password ... ".
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9.5.2.2 Creating an exception list for the know-how protection

Using the exception list, you as a machine manufacturer may make individual adjustable
parameters accessible to end customers although know-how protection is active. You may
define the exception list via parameters p7763 and p7764 in the expert list. Specify the
number of parameters for the selection list in p7763. Assign the individual indexes to the
parameter numbers of the selection list in p7764.

Procedure

1 o
|:>2 Proceed as follows to change the number of parameters for the selection list:

1. Save the inverter settings via an upload (hﬁ]) on the PC/PG and go offline (@)
2. Inthe project on the PC, set p7763 to the desired value.
3. Save the project.
4. Go online and load the project into the inverter ().
5. Now make the additional settings in p7764.
O You have modified the number of parameters for the selection list.
Factory setting for the exception list:
® p7763 =1 (selection list contains precisely one parameter)

® p7764[0] = 7766 (parameter number for entering the password)

Note
Block access to the inverter as a result of incomplete exception lists

If you remove p7766 from the exception list, you can no longer enter a password and
therefore no longer de-activate know-how protection.

In this case to access the inverter again, you have to reset the inverter to the factory
settings.
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9.5.2.3 Replacing devices during know-how protection

Replacing devices during know-how protection without copy protection

For know-how protection without copy protection, the converter settings can be transferred to
another converter using a memory card.

See also:
® Saving setting on memory card (Page 283)

® Transferring the setting from the memory card (Page 285)

Replacing devices for know-how protection with copy protection

The know-how protection with copy protection prevents the inverter settings from being
copied and passed on. This function is predominantly used by machine manufacturers.

If know-how protection with copy protection is active, the inverter cannot be replaced as
described in "Overview of how to replace an inverter (Page 303)".

However, to allow the inverter to be replaced, you must use a Siemens memory card, and
the machine manufacturer must have an identical machine that he uses as sample.

There are two options for replacing the device:

Option 1: The machine manufacturer only knows the serial number of the new inverter
® The end customer provides the machine manufacturer with the following information:
— For which machine must the inverter be replaced?
— What is the serial number (r7758) of the new inverter?
® The machine manufacturer goes online on the sample machine.

— deactivates the know-how protection, see Settings for the know-how protection
(Page 297)

— enters the serial number of the new inverter in p7759

— enters the serial number of the inserted memory card as reference serial number in
p7769

— activates the know-how protection with copy protection ("Copy RAM to ROM" must be
activated!), see Settings for the know-how protection (Page 297)

— writes the configuration with p0971 = 1 to the memory card
— sends the memory card to the end customer
® The end customer inserts the memory card and switches on the inverter.

When powering up, the inverter checks the serial numbers of the card and when there is a
match, the inverter goes into the "ready to start" state.

If the numbers do not match, then the inverter signals fault F13100 (no valid memory card).
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Option 2: The machine manufacturer knows the serial number of the new inverter and the
serial number of the MMC

® The end customer provides the machine manufacturer with the following information:

For which machine must the inverter be replaced?
What is the serial number (r7758) of the new inverter?

What is the serial number of the memory card?

® The machine manufacturer goes online on the sample machine.

deactivates the know-how protection, see Settings for the know-how protection
(Page 297)

enters the serial number of the new inverter in p7759

enters the serial number of the customer's memory card as reference serial number in
p7769

activates the know-how protection with copy protection ("Copy RAM to ROM" must be
activated!), see Settings for the know-how protection (Page 297)

writes the configuration with p0971 = 1 to the memory card
copies the encrypted project from the card to his PC

for example, sends it by e-mail to the end customer

® The end customer copies the project to the Siemens memory card that belongs to the
machine, inserts it in the inverter and switches on the inverter.

When powering up, the inverter checks the serial numbers of the card and when there is a
match, the inverter goes into the "ready to start" state.

If the numbers do not match, then the inverter signals fault F13100 (no valid memory card).
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Backup data and series commissioning
9.5 Write and know how protection
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10.1

Overview of how to replace an inverter

You must replace the inverter if it continually malfunctions.

Overview

In the following cases you will need to replace the inverter:

Replacement:

e Same fieldbus interface
e Same power rating

e Same firmware version

Replacement:
¢ Same fieldbus interface
e Same power rating

e Higherfirmware version
(e.g. replace FW V4.2 by
FW V4.3)

Replacement:

e Same fieldbus interface
e  Higherpower rating

e Same firmware version

Replacement:
e Same fieldbus interface
e  Higherpower rating

e higherfirmware version
(e.g. replace FW V4.2 by
FW V4.3)

Firmware A £

Firmware A

Firmware B £
B>A

Firmware A

Firmware A

Firmware A

Firmware B
B>A

Firmware A

inverter and motor must be adapted to one another (ratio of
the motor and inverter rated power > 1/8)

After you have carried out the replacement, you must restore the inverter's settings.

&WARNING

Physical injury or material damage as a result of unexpected drive behavior

Replacing inverters of different types can result in an unpredictable drive response.

¢ In all cases that are not permitted according to the table above, recommission the drive
after replacing an inverter.
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Repair

10.1 Overview of how to replace an inverter

Device replacement without removable storage medium - only for communication via PROFINET

If you have created a topology in your control, using the environment detection, you can
replace a defective inverter by a new device of the same type and with the identical software
release without having to recommission the system.

You can either load the inverter settings into the inverter using the memory card or — if you
are using a SIMATIC S7 controller with DriveES — using DriveES.

Details of the device replacement without removable storage medium can be found in the
Profinet system description (http://support.automation.siemens.com/WW/view/en/19292127).

/\DANGER

Danger to life when live parts are touched

Touching live parts can result in death or severe injury.

Note the following:

e Only work on electrical equipment if you are qualified to do so.

e When carrying out any work, always comply with the country-specific safety rules.
Follow the six steps to ensure safety:

1. Prepare for shutdown and inform team members who will be affected by the procedure.

2. Switch off the machine so that it is in a no-voltage state:
— Switch off the machine.

— Wait until the discharge time specified on the warning labels has elapsed.

— Check that it really is in a no-voltage condition, from phase conductor to phase
conductor and phase conductor to protective conductor.

— Check that all auxiliary circuits are also in a no-voltage state.
— Ensure that the motor cannot move.

3. ldentify all other dangerous energy sources, e.g. compressed air, hydraulic systems or
water.

4. Isolate or neutralize all hazardous energy sources by closing switches, grounding or
short-circuiting or closing valves, for example.

5. Lock out all energy sources to prevent reclosing.

6. Make sure that the machine is completely locked out ... and that you have the right
machine!

After you have completed the work, restore operational readiness in the inverse sequence.
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10.2 Replacing a converter with enabled safety function

10.2 Replacing a converter with enabled safety function

Replacing an inverter with data backup on a memory card

Procedure
|:>; To replace the inverter, proceed as follows:
1. Disconnect the line voltage to the inverter and (if installed) the external 24 V supply or the
voltage for the digital outputs of the inverter.
ADANGER
Death as a result of electric shock!
After the power supply has been switched off, it takes up to 5 minutes until the
capacitors in the inverter have discharged enough for the residual voltage to be non-
hazardous.
e Check the voltage at the inverter connections before you carry out any installation
work.
2. Remove the connecting cables of the inverter.
3. Remove the defective inverter.
4. Install the new inverter.
5. Remove the memory card from the old inverter, and insert this into the new inverter.
6. Connect all of the cables to the inverter.
NOTICE
Damage from swapping the motor's connection lines
The direction in which the motor rotates switches if you swap the two phases of the
motor line.
e Connect the three phases of the motor lines in the right order.
o After replacing the Power Module, check the direction in which the motor rotates.
7. Reconnect the line voltage, and (if being used) the external 24 V supply or the voltage for
the digital outputs of the inverter.
8. The inverter loads the settings from the memory card.
9. After loading, check whether the inverter outputs Alarm A01028.
— Alarm A01028:
The loaded settings are not compatible with the inverter.
Clear the alarm with p0971 = 1 and recommission the drive.
— No alarm A01028:
Perform a reduced acceptance test.
The reduced acceptance test is described in Section Reduced acceptance test
(Page 274).
O You have replaced the inverter and transferred the safety function settings from the memory

card to the new inverter.
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10.2 Replacing a converter with enabled safety function

Replacing an inverter with data backup in the PC

Procedure

|:>; To replace the inverter, proceed as follows:

1. Disconnect the line voltage to the inverter and (if installed) the external 24 V supply or the
voltage for the digital outputs of the inverter.

/\DANGER

Death as a result of electric shock!

After the power supply has been switched off, it takes up to 5 minutes until the
capacitors in the inverter have discharged enough for the residual voltage to be non-
hazardous.

e Check the voltage at the inverter connections before you carry out any installation
work.

Remove the connecting cables of the inverter.
Remove the defective inverter.

Install the new inverter.

Connect all of the cables to the inverter.

o s~ N

NOTICE

Damage from swapping the motor's connection lines

The direction in which the motor rotates switches if you swap the two phases of the
motor line.

e Connect the three phases of the motor lines in the right order.

e After replacing the Power Module, check the direction in which the motor rotates.

6. Reconnect the line voltage, and (if being used) the external 24 V supply or the voltage for
the digital outputs of the inverter.

7. Open the project that matches the drive in STARTER.

8. Go online and transfer the settings from the PC into the inverter by pressing the Rl
button.
The inverter signals faults after the download. Ignore these faults, as they will be
automatically acknowledged by the following steps.

9. In STARTER, select the screen form for the safety functions.

10.Select the "Change settings" button.

11.Select the "Activate settings" button.

12.Save your settings (copy RAM to ROM ).

13.Switch off the inverter power supply.

14.Wait until all LED on the inverter go dark.

15.Switch on the inverter power supply again (power on reset).

16.Perform a reduced acceptance test, see the section Reduced acceptance test ((G120C))
(Page 274).

O You have replaced the inverter and transferred the safety function settings from the PC to
the new inverter.
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10.2 Replacing a converter with enabled safety function

Replacing the inverter with data backup in the operator panel (BOP-2 or IOP)

—>

1
2

Procedure
To replace the inverter, proceed as follows:

1. Disconnect the line voltage to the inverter and (if installed) the external 24 V supply or the
voltage for the digital outputs of the inverter.

/\DANGER

Death as a result of electric shock!

After the power supply has been switched off, it takes up to 5 minutes until the
capacitors in the inverter have discharged enough for the residual voltage to be non-
hazardous.

e Check the voltage at the inverter connections before you carry out any installation
work.

Remove the connecting cables of the inverter.
Remove the defective inverter.

Install the new inverter.

Connect all of the cables to the inverter.

a s~ DN

NOTICE

Damage from swapping the motor's connection lines

The direction in which the motor rotates switches if you swap the two phases of the
motor line.

e Connect the three phases of the motor lines in the right order.
e After replacing the Power Module, check the direction in which the motor rotates.

6. Reconnect the line voltage and (if being used) the external 24 V supply or the voltage for
the digital outputs of the inverter.

7. Attach the operator panel to the inverter.

8. Transfer the settings from the operator panel to the inverter, e.g. via menu "EXTRAS" -
"FROM BOP" in the BOP-2.

9. Wait until the transfer is complete.

The inverter signals faults after the download. Ignore these faults, as they will be
automatically acknowledged by the following steps.

10.Switch off the inverter power supply.

11.Wait until all LED on the inverter go dark.

12.Switch on the inverter power supply again (power on reset).

13.Perform a reduced acceptance test, see the section Reduced acceptance test ((G120C))
(Page 274).

You have replaced the inverter and transferred the safety function settings from the operator
panel to the new inverter.
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10.3 Replacing a converter without enabled safety function

Replacing a converter with data backup on a memory card

Procedure
|:>; To replace the converter, proceed as follows:
1. Disconnect the line voltage to the converter and (if installed) the external 24 V supply or
the voltage for the digital outputs of the converter.
ADANGER
Death as a result of electric shock!
After the power supply has been switched off, it takes up to 5 min. until the capacitors in
the converter have discharged so that the remaining voltage is non-hazardous.
e Check the voltage at the converter connections, before you carry out any installation
work.
2. Remove the connecting cables of the converter.
3. Remove the defective converter.
4. Install the new converter.
5. Remove the memory card from the old converter, and insert this into the new converter.
6. Connect all of the cables to the converter.
NOTICE
Damage from swapping the motor's connection lines
The direction in which the motor rotates switches if you swap the two phases of the
motor line.
e Connect the three phases of the motor lines in the right order.
e After replacing the power module, check the direction in which the motor rotates.
7. Reconnect the line voltage, and (if being used) the external 24 V supply or the voltage for
the digital outputs of the converter.
8. The converter loads the settings from the memory card.
9. After loading, check whether the converter outputs Alarm A01028.
— Alarm A01028:
The loaded settings are not compatible with the converter.
Clear the alarm with p0971 = 1 and recommission the drive.
— No alarm A01028:
The converter has accepted the settings that have been loaded.
[ You have successfully replaced the converter.
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10.3 Replacing a converter without enabled safety function

Replacing a converter with data backup in the PC

Procedure

1
|:>2 To replace the converter, proceed as follows:

1. Disconnect the line voltage to the converter and (if installed) the external 24 V supply or
the voltage for the digital outputs of the converter.

/\DANGER

Death as a result of electric shock!

After the power supply has been switched off, it takes up to 5 min. until the capacitors in
the converter have discharged so that the remaining voltage is non-hazardous.

e Check the voltage at the converter connections before you carry out any installation
work.

Remove the connecting cables of the converter.
Remove the defective converter.
Install the new converter.

Connect all of the cables to the converter.

o g M w N

Reconnect the line voltage, and (if being used) the external 24 V supply or the voltage for
the digital outputs of the converter.

~

Open the project that matches the drive in STARTER.

8. Go online and transfer the settings from the PC into the converter by pressing the bl
button.
The converter signals faults after the download. Ignore these faults, as they will be
automatically acknowledged by the following steps.

9. In STARTER, select the screen form for the safety functions.
10.Select the "Change settings" button.

11.Select the "Activate settings" button.

12.Save your settings (copy RAM to ROM ).

O You have successfully replaced the converter.
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10.4 Replacing a converter without data backup
If the settings have not been backed up, after replacing the inverter, you must recommission
the drive.
Procedure

|:>; To replace the inverter, proceed as follows:

1. Disconnect the line voltage to the inverter and (if installed) the external 24 V supply or the
voltage for the digital outputs of the inverter.

Remove the connecting cables of the inverter.
Remove the defective inverter.

Install the new inverter.

Connect all of the cables to the inverter.

Reconnect the line voltage, and (if being used) the external 24 V supply or the voltage for
the digital outputs of the inverter.

7. Recommission the drive.

ook wN

O Inverter commissioning has been completed after it has been commissioned.

10.5 Replacing the heat sink fan

When do you have to replace the fan?

A defect fan involves an over temperature of the converter. Indications for a defective fan are
e. g. the following alarms and faults:

® A05002 (Air intake overtemperature)

® A05004 (Rectifier overtemperature)

® F[30004 (Overtemperature heat sink)

® F[30024 (Overtemperature thermal model)
® F[30025 (Chip overtemperature)

® [30035 (Air intake overtemperature)

® [30037 (Rectifier overtemperature)

Preparatory steps

Prodedure

|:>; 1. Power-down the converter

2. Disconnect all the cable connectors for line, motor and braking resistor.
3. Remove the screening plate.

O You prepared the fan replacement.
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Removal

O

Installation

10.5 Replacing the heat sink fan

The heat sink fan of the converter is situated at the bottom of the converter below the
detachable connectors.

Prodedure

1. Using your fingers, press the locking latches to release the fan module.

2. Pull the fan module out from the fan module housing.

Frame Size A Frame Size C

Power = Power
connector / connector

Locking latches Locking latches

You removed the fan.

Prodedure
1. Ensure the fan module is correctly orientated (see figure below).

2. Gently push the fan module into the fan module housing, ensuring that the power
connections are aligned correctly.

3. The fan module will click into place as the locking latches are engaged correctly.
4. Re-assemble the converter by following the preparatory steps in reverse.

You installed the fan.
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10.6 Replacing the internal fan

10.6 Replacing the internal fan

When do you have to replace the fan?
A defective fan involves an over temperature of the converter. Indications for a defective fan
are e. g. the following alarms and faults:
® A30034 (Internal overtemperature)
e F[30036 (Internal overtemperature)
® A30049 (Internal fan faulty)
e F30059 (Internal fan faulty)

Removal
The fan is situated at the top of the converter.

Procedure
|:>1 1. Power-down the converter

2
/\DANGER

Death of electric shock

Hazardous voltage is still present for up to 5 minutes after the power supply has been
switched off. Do not remove the fan before this time has expired!

2. Using a screw driver, bend the locking latches to release the fan.
3. Pull the fan out.

O You removed the internal fan.

Installation
Procedure

|:>1 1. Gently push the fan module into the converter, ensuring that the power connections are
2 aligned correctly.

2. The fan will click into place as the locking latches are engaged correctly.
3. Power-up the converter.

O You installed the internal fan.
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10.6 Replacing the internal fan

Remove fan Insert fan

Figure 10-1 Fan replacement
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10.7 Upgrading the firmware

10.7 Upgrading the firmware

When upgrading the firmware, you replace the inverter firmware by a later version. Only
update the firmware to a later version if you require the expanded functional scope of the
newer version.

Precondition

® The firmware version of your inverter is at least V4.5.

® You have the memory card with the firmware that matches the inverter.

Procedure
|:>; Proceed as follows to upgrade the inverter firmware to a later version:
1. Switch off the inverter power supply.
Wait until all LEDs on the inverter are dark.
Insert the card with the matching firmware into the inverter slot until it latches into place.

Switch on the inverter power supply.

o M WD

The inverter transfers the firmware from the memory card into its memory.
The transfer takes approximately 5 ... 10 minutes.

While data is being transferred, the LED RDY on the inverter stays red. The LED BF
flashes orange with a variable frequency.

\\ le o -

] rROY
[]eF

B H rDY
[deF

Bl

6. At the end of the transfer, the LED RDY and BF slowly flash red (0.5 Hz).

Note
Corrupted firmware if the power supply fails during the transfer

The inverter firmware can be corrupted if the power supply fails during the transfer.
e Do not switch off the inverter power supply as long as data is being transferred.
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Repair
10.7 Upgrading the firmware

7. Remove the card with the firmware from the inverter.

BF
, RDY
I % BF

8. Switch off the inverter power supply.
9. Wait until all LEDs on the inverter are dark.

10.Switch on the inverter power supply.

11.If the firmware upgrade was successful, after several seconds the inverter LED RDY
turns green.

8] 9] [10) ®
= H RDY =3 R|DY >
. = . [] rROY

You have successfully updated the firmware to a more recent version. When upgrading, your
settings in the inverter are kept.
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10.8 Firmware downgrade

When downgrading the firmware, you replace the inverter firmware by an older version. Only
downgrade the firmware to an older version if, after replacing an inverter, you require the
same firmware in all of your inverters.

Precondition

e The firmware version of your inverter is at least V4.6.

® You have the memory card with the firmware that matches the inverter.

® You have backed up your settings on the memory card, in an operator panel or in a PC.

Procedure
|:>; Proceed as follows to downgrade the inverter firmware to an older version:
1. Switch off the inverter power supply.
Wait until all LEDs on the inverter are dark.
Insert the card with the matching firmware into the inverter slot until it latches into place.

Switch on the inverter power supply.

o > WD

The inverter transfers the firmware from the memory card into its memory.
The transfer takes approximately 5 ... 10 minutes.

While data is being transferred, the LED RDY on the inverter stays red. The LED BF
flashes orange with a variable frequency.

\\ le o -

: ] rROY [ >
[]BF —— BF
: . r [non,
" d [l rRDY
& = [dsF

6. At the end of the transfer, the LED RDY and BF slowly flash red (0.5 Hz).

Note
Corrupted firmware if the power supply fails during the transfer

The inverter firmware can be corrupted if the power supply fails during the transfer.
e Do not switch off the inverter power supply as long as data is being transferred.
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10.8 Firmware downgrade

7. Remove the card with the firmware from the inverter.

BF

= N
, RDY
= E BF

8. Switch off the inverter power supply.
9. Wait until all LEDs on the inverter are dark.

10.Switch on the inverter power supply.

11.If the firmware downgrade was successful, after several seconds the inverter LED RDY
turns green.

8] o (10 ®
= H RDY =3 R|DY >
. = . [] rROY

After the firmware has been downgraded, the inverter has been reset to the factory
settings.

12.Transfer your settings from your data backup to the inverter.
See also Section: Backup data and series commissioning (Page 281).

You have downgraded the firmware of the inverter to an older version and have transferred
the backed up settings into the inverter.
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10.9 Correcting an unsuccessful firmware upgrade or downgrade

How does the inverter signal an unsuccessful upgrade or downgrade?

The inverter signals an unsuccessful firmware upgrade or RDY

downgrade by a quickly flashing LED RDY and the lit LED BF. ?{me—h

(] [d rROY
[l &F

Correcting an unsuccessful upgrade or downgrade

You can check the following to correct an unsuccessful firmware upgrade or downgrade:
® Does the firmware version of your inverter fulfill the preconditions?
— For an upgrade, as a minimum V4.5.
— For a downgrade, as a minimum V4.6.
® Have you correctly inserted the card?
® Does the card contain the correct firmware?
® Repeat the appropriate procedure.
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10.10 If the converter no longer responds

If the inverter no longer responds

For example, when loading an incorrect file from the memory card, the inverter can go into a
state where it can no longer respond to commands from the operator panel or from a higher-
level control system. In this case, you must reset the inverter to its factory setting and
recommission it. This inverter state is manifested in two different ways:

Case 1
® The motor is switched off.

® You cannot communicate with the inverter, either via the operator panel or other
interfaces.

® The LEDs flicker and after 3 minutes the inverter has still not powered up.

Procedure

1 . .
Proceed as follows to restore the inverter factory settings:
1. Remove the memory card if one is inserted in the inverter.
2. Switch off the inverter power supply.

3. Wait until all LEDs on the inverter go dark. Then switch on the inverter power supply
again.

Repeat steps 2 and 3 as often as required until the inverter outputs fault F01018:
Set p0971 = 1.

Switch off the inverter power supply.

N oo g &

Wait until all LEDs on the inverter go dark. Then switch on the inverter power supply
again.

The inverter now powers up with the factory settings.
8. Recommission the inverter.

O You have restored the inverter factory settings.
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10.10 If the converter no longer responds

Case 2
® The motor is switched off.

® You cannot communicate with the inverter, either via the operator panel or other
interfaces.

® The LEDs flash and are dark - this process is continually repeated.

Procedure
|:> ; Proceed as follows to restore the inverter factory settings:
1. Remove the memory card if one is inserted in the inverter.
2. Switch off the inverter power supply.
3. Wait until all LEDs on the inverter go dark. Then switch on the inverter power supply
again.
4. Wait until the LEDs flash orange.
5. Repeat steps 2 and 3 as often as required until the inverter outputs fault F01018.
6. Now set p0971 = 1.
7. Switch off the inverter power supply.
8. Wait until all LEDs on the inverter go dark. Then switch on the inverter power supply
again.
The inverter now powers up with the factory settings.
9. Recommission the inverter.
O You have restored the inverter factory settings.
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The inverter has the following diagnostic types:
e |ED

The LED at the front of the inverter immediately informs you about the most important
inverter states right at the inverter.

® Alarms and faults
The inverter signals alarms and faults via
— the fieldbus
— the terminal strip with the appropriate setting
— aconnected operator panel, or
- STARTER

Alarms and faults have a unique number.

11.1 Operating states indicated on LEDs

The LED RDY (Ready) is temporarily orange after the power supply voltage is switched-on.
As soon as the color of the LED RDY changes to either red or green, the LEDs signal the
inverter state.

Signal states of the LED

In addition to the signal states "on" and "off" there are two different flashing frequencies:

- 2 S -
[ [ }  Slow flashing
[ [ T T e Y Quick flashing

Table 11- 1 Inverter diagnostics

LED Explanation
RDY BF
GREEN - on There is presently no fault
GREEN - slow Commissioning or reset to factory settings
GREEN - fast Inverter writes data to the memory card
RED - slow Inverter waits until the power supply is switched off
and switched on again after a firmware update
RED - fast There is presently a fault
RED - fast RED - fast Incorrect memory card or unsuccessful firmware
update
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11.1 Operating states indicated on LEDS

322

Q-Pulse Id

Table 11- 2 Inverter diagnostics
LNK LED Explanation
GREEN - on The communication via PROFINET is in order.
GREEN - slow Device naming is active.
Off No communication via PROFINET.

Table 11- 3 Communication diagnostics via RS485

LED BF Explanation
On Receive process data
RED - slow Bus active - no process data
RED - fast No bus activity
YELLOW - variable | Firmware update in progress
frequency

Table 11- 4 Communication diagnostics via PROFIBUS DP

LED BF Explanation
off Cyclic data exchange (or PROFIBUS not used, p2030 = 0)
RED - slow Bus fault - configuration fault
RED - fast Bus fault

- no data exchange
- baud rate search
- no connection

YELLOW - variable
frequency

Firmware update in progress

Table 11- 5 Diagnostics of the safety functions

SAFE LED

Meaning_;

YELLOW - on

One or more safety functions are enabled, but not active.

YELLOW - slow

occurred.

One or more safety functions are active; no safety function faults have

YELLOW - rapid

The converter has detected a safety function fa
response.

ult and initiated a STOP
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LED BF display for CANopen

In addition to the signal states "on" and "off" there are three different flashing frequencies:

11.1 Operating states indicated on LEDs

1 | Quick flashing
3

| Single flash

] 1 } Double flash

Table 11-6 Communication diagnostics via CANopen

BF LED Explanation
GREEN - on Bus state "Operational”
GREEN - fast Bus state "Pre-Operational”

GREEN - single flash

Bus state "Stopped"

RED - on

No bus

RED - single flash

Alarm - limit reached

RED - double flash

Error event in control (Error Control Event)

YELLOW - variable

frequency

Firmware update in progress
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11.2 Alarms
11.2 Alarms
Alarms have the following properties:
e They do not have a direct effect in the inverter and disappear once the cause has been
removed
e They do not need have to be acknowledged
® They are signaled as follows
— Status display via bit 7 in status word 1 (r0052)
— at the Operator Panel with a AxXxxxx
— via STARTER
In order to pinpoint the cause of an alarm, there is a unique alarm code and also a value for
each alarm.
Alarm buffer
The inverter saves an alarm code and an alarm value for every alarm it receives.
Alarm code Alarm value
1stalarm [r2122[0] (r2124[0] r2134[0]
132 Float
Figure 11-1 Saving the first alarm in the alarm buffer
r2124 and r2134 contain the alarm value - important for diagnostics - as "fixed point" or
"floating point" number.
The alarm remains in the alarm buffer even if the alarm has been removed.
If an additional alarm is received, then this is also saved. The first alarm is still saved. The
alarms that have occurred are counted in p2111.
Alarm code Alarm value
1st alarm |r2122[0] [r2124[0] r2134[0]
2nd alarm 1 1 [1
Figure 11-2 Saving the second alarm in the alarm buffer
The alarm buffer can contain up to eight alarms. If an additional alarm is received after the
eighth alarm - and none of the last eight alarms have been removed - then the next to last
alarm is overwritten.
SINAMICS G120C converter
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1st alarm
2nd alarm
3rd alarm
4th alarm
5th alarm
6th alarm
7th alarm

last alarm

Alarm code Alarm value

r2122[0] |r2124[0] r2134[0]
1 ) (1]
[2] [2] (2]
[3] (3] [3]
[4] [4] [4]
[5] (5] [5]
[6] [6] [6]
7] [7] [7]

Figure 11-3 Complete alarm buffer

Emptying the alarm buffer: Alarm history

The alarm history traces up to 56 alarms.

11.2 Alarms

The alarm history only takes alarms that have been removed from the alarm buffer. If the
alarm buffer is completely filled - and an additional alarm occurs - then the inverter shifts all
alarms that have been removed from the alarm buffer into the alarm history. The inverter

sorts the alarms in the alarm history in the inverse sequence to the alarm buffer.

® the youngest alarm is in index 8

® the second youngest alarm is in index 9

® etc.

Moving alarms that

Alarm buffer have been

[0]
[
[2]
[3]
[4]
[3]
6]
[7)

Alarm buffer is full

Alarm history for alarms

that have been removed

eliminated into the
alarm history

(8]

(9]

(10]

[11]

[60]

[61]

[62]

[63]

most recent alarm

Deleting the
oldest alarms

~
-

Figure 11-4  Shifting alarms that have been removed into the alarm history

The alarms that have still not been removed remain in the alarm buffer and are resorted so
that gaps between the alarms are filled.

If the alarm history is filled up to index 63, each time a new alarm is accepted in the alarm
history, the oldest alarm is deleted.
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11.2 Alarms

Parameters of the alarm buffer and the alarm history

Table 11- 7 Important parameters for alarms

Parameter Description
r2122 Alarm code

Displays the numbers of alarms that have occurred
r2124 Alarm value

Displays additional information about the alarm

p2111 Alarm counter

Number of alarms that have occurred after the last reset

When setting p2111 = 0, all of the alarms that have been removed from the alarm
buffer [0...7] are transferred into the alarm history [8...63]

r2132 Actual alarm code
Displays the code of the alarm that last occurred

r2134 Alarm value for float values
Displays additional information about the alarm that occurred for float values

Extended settings for alarms

Table 11- 8 Extended settings for alarms

Parameter Description

You can change up to 20 different alarms into a fault or suppress alarms:
p2118 Setting the message number for the message type
Select the alarms for which the message type should be changed

p2119 Setting the message type

Setting the message type for the selected alarm
1: Fault

2: Alarm

3: No message

You will find details in function diagram 8075 and in the parameter description of the List
Manual.
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11.3 Faults

11.3 Faults

A fault displays a severe fault during operation of the inverter.
The inverter signals a fault as follows:

® at the Operator Panel with Fxxxxx

® on the converter using the red LED RDY

e in bit 3 of the status word 1 (r0052)

® via STARTER

To delete a fault message, you need to remedy the cause of the fault and acknowledge the
fault.

Every fault has a clear fault code and also a fault value. You need this information to
determine the cause of the fault.

Fault buffer of actual values

The converter saves a fault code and fault value for every fault it receives.

Fault code  Fault value

r0945[0] [r0949[0] r2133[0]
132 Float

1st fault

Figure 11-5 Saving the first fault in the fault buffer
r0949 and r2133 contain the fault value - important for diagnostics - as "fixed point" or
"floating point" number.

If an additional fault occurs before the first fault has been acknowledged, then this is also
saved. The first alarm remains saved. The fault cases that have occurred are counted in
p0952. A fault case can contain one or several faults.

Fault code  Fault value

1st fault |r0945[0] |r0949[0] r2133[0]

2nd fault [ [1] [1]

Figure 11-6 Saving the second fault in the fault buffer

The fault buffer can accept up to eight actual faults. The next to last fault is overwritten if an
additional fault occurs after the eighth fault.
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11.3 Faults

1st fault
2nd fault
3rd fault
4th fault
5th fault
6th fault
7th fault

last fault

Fault code  Fault value
r0945[0] |r0949[0] r2133[0]

) (1 1)

[2] (2] [2]

3] (3] 3]

(4] [4] 4

[5] (5] [5]

[6] [6] [6]

(7] (7] [7] o

Figure 11-7 Complete fault buffer

Fault acknowledgement
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In most cases, you have the following options to acknowledge a fault:

Switch-off the inverter power supply and switch-on again.

Press the acknowledgement button on the operator panel

Acknowledgement signal at digital input 2

Acknowledgement signal in bit 7 of control word 1 (r0054) for Control Units with fieldbus

interface

Faults that are triggered by internal converter hardware and firmware monitoring functions
can only be acknowledged by switching off and on again. You will find a note about this
restricted option to acknowledge faults in the fault list of the List Manual.
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11.3 Faults

Emptying the fault buffer: Fault history
The fault history can contain up to 56 faults.

The fault acknowledgement has no effect as long as none of the fault causes of the fault
buffer have been removed. If at least one of the faults in the fault buffer has been removed
(the cause of the fault has been removed) and you acknowledge the faults, then the
following happens:

1. The inverter accepts all faults from the fault buffer in the first eight memory locations of
the fault history (indices 8 ... 15).

2. The inverter deletes the faults that have been removed from the fault buffer.

3. The inverter writes the time of acknowledgement of the faults that have been removed
into parameters r2136 and r2109 (fault time removed).

PhILEOL Sopy Fault history:
faults into the
Fault buffer fault history Newest faults Oldest faults
[0 |—— 8 | —> (16] | ~==2> [56] Dli'etef |
[ | —m o | —> i |—===> 57] oldest faults
2 | — (o] | = el | —===2> 58]
B | —— 1 | = [19] | === (59]
M | — 12 | —> [20] | ~==2) [60]
Bl —-_—___:—> [13] ‘@ [21] -=:::"> [61]
[6] <> [14] —@ [22] | === :"> [62]
71 —T> [15] -?"‘) 23] | ===2 03] T

Acknowledge
fault

Figure 11-8 Fault history after acknowledging the faults
After acknowledgement, the faults that have not been removed are located in the fault buffer
as well as in the fault history.

If less than eight faults were shifted or copied into the fault history, the memory locations with
the higher indices remain empty.

The inverters shifts the values previously saved in the fault history each by eight indices.
Faults, which were saved in indices 56 ... 63 before the acknowledgement, are deleted.

Deleting the fault history

If you wish to delete all faults from the fault history, set parameter p0952 to zero.
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11.3 Faults

Parameters of the fault buffer and the fault history

Table 11-9 Important parameters for faults
Parameter Description
r0945 Fault code
Displays the numbers of faults that have occurred
r0949 Fault value
Displays additional information about the fault
p0952 Fault cases, counter
Number of fault cases that have occurred since the last acknowledgement
The fault buffer is deleted with p0952 = 0.
r2131 Actual fault code
Displays the code of the oldest fault that is still active
r2133 Fault value for float values

Displays additional information about the fault that occurred for float values

The motor cannot be switched-on

330
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If the motor cannot be switched-on, then check the following:

® |s a fault present?

If yes, then remove the fault cause and acknowledge the fault
® |sp0010=07?

If not, the converter is e.g. still in a commissioning state.

® |s the inverter reporting the "ready to start" status (r0052.0 = 1)7?

® |s the inverter missing enabling (r0046)?

® Are the interfaces of the converter (p0015) correctly parameterized?
In other words, how is the converter receiving its setpoint and its commands?
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11.3 Faults
Extended settings for faults
Table 11- 10 Advanced settings
Parameter Description
You can change the fault response of the motor for up to 20 different fault codes:
p2100 Setting the fault number for fault response
Selecting the faults for which the fault response should be changed
p2101 Setting, fault response
Setting the fault response for the selected fault
You can change the acknowledgement type for up to 20 different fault codes:
p2126 Setting the fault number for the acknowledgement mode
Selecting the faults for which the acknowledgement type should be changed
p2127 Setting, acknowledgement mode

Setting the acknowledgement type for the selected fault
1: Can only be acknowledged using POWER ON
2: IMMEDIATE acknowledgment after removing the fault cause

You can change up to 20 different faults into an alarm or suppress faults:

p2118 Setting the message number for the message type
Selecting the message for which the message type should be selected
p2119 Setting the message type

Setting the message type for the selected fault
1: Fault

2: Alarm

3: No message

You will find details in function diagram 8075 and in the parameter description of the List
Manual.
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11.4 List of alarms and faults

11.4 List of alarms and faults

Axxxxx Alarm

Fyyyyy: Fault

Table 11- 11 The most important alarms and faults of the safety functions

Number | Cause Remedy
FO01600 | STOP A Triggered STO Select and then deselect again.
F01650 | Acceptance test required Carry out acceptance test and create test certificate.

Switch the Control Unit off and then on again.

FO01659 | Write task for parameter rejected | Cause: The converter should be reset to the factory setting. The resetting of
the safety functions is, however, not allowed, because the safety functions
are currently enabled.

Remedy with operator panel:

p0010 = 30 Parameter reset

p9761 = ... Enter password for the safety functions.

p0970 =5 Reset Start Safety Parameter.

The converter sets p0970 = 5 if it has reset the parameters.

Then reset the converter to the factory setting again.

A01666 | Static 1 signal atF-DI for safe F-DlI to a logical 0 signal.
acknowledgment

A01698 | Commissioning mode active for | This message is withdrawn after the Safety commissioning has ended.
safety functions

A01699 | Shutdown path test required After the next time that the "STO" function is deselected, the message is
withdrawn and the monitoring time is reset.
F30600 | STOP A Triggered STO Select and then deselect again.
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11.4 List of alarms and faults

Table 11- 12 Faults, which can only be acknowledged by switching the converter off and on again (power on reset)

Number | Cause Remedy

F01000 | Software faultin CU Replace CU.

F01001 | Floating Point Exception Switch CU off and on again.

F01015 | Software faultin CU Upgrade firmware or contact technical support.

F01018 | Power-up aborted more than once | After this fault is output, the converter powers up with the factory settings.

Remedy: Back up factory setting with p0971=1. Switch CU off and on
again. Recommission the converter.

F01040 | Parameters must be saved Save parameters (p0971).
Switch CU off and on again.
F01044 | Loading of memory data card Replace memory card or CU.
defective
F01105 | CU: Insufficient memory Reduce number of data records.
F01205 | CU: Time slice overflow Contact technical support.
F01250 | CU hardware fault Replace CU.
F01512 | An attempt has been made to Create scaling or check transfer value.

establish an conversion factor for
scaling which is not present

F01662 | CU hardware fault Switch CU off and on again, upgrade firmware, or contact technical
support.

F30022 | Power Module: Monitoring Uce Check or replace the Power Module.

F30052 | Incorrect Power Module data Replace Power Module or upgrade CU firmware.

F30053 | Error in FPGA data Replace the Power Module.

F30662 | CU hardware fault Switch CU off and on again, upgrade firmware, or contact technical
support.

F30664 | CU power up aborted Switch CU off and on again, upgrade firmware, or contact technical
support.

F30850 | Software fault in Power Module Replace Power Module or contact technical support.
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11.4 List of alarms and faults

Table 11- 13 The most important alarms and faults

Number | Cause Remedy

F01018 | Power-up aborted more than 1. Switch off the converter power supply and switch it on again.
once 2. After this fault, the converter powers up with the factory settings.

3. Recommission the converter.

A01028 | Configuration error Explanation: Parameterization on the memory card has been created with a
different type of module (order number, MLFB)
Check the module parameters and recommission if necessary.

F01033 | Unit switchover: Reference Set the value of the reference parameter to a value other than 0.0 (p0304,
parameter value invalid p0305, p0310, p0596, p2000, p2001, p2002, p2003, r2004).

F01034 | Unit switchover: Calculation of Select the value of the reference parameter so that the parameters involved
the parameter values after can be calculated in the per unit notation (p0304, p0305, p0310, p0596,
reference value change p2000, p2001, p2002, p2003, r2004).
unsuccessful

F01122 | Frequency at the probe input too | Reduce the frequency of the pulses at the probe input.
high

A01590 | Motor maintenance interval Carry out the maintenance.
lapsed

A01900 | PROFIBUS: Configuration Explanation: A PROFIBUS master is attempting to establish a connection
telegram faulty with a faulty configuration telegram.

Check the bus configuration on the master and slave side.
A01910 | Fieldbus SS setpoint timeout The alarm is generated when p2040 * 0 ms and one of the following causes
F01910 is present:

e The bus connection is interrupted

e The MODBUS master is switched off

e Communications error (CRC, parity bit, logical error)

An excessively low value for the fieldbus monitoring time (p2040)

A01920 | PROFIBUS: Cyclic connection Explanation: The cyclic connection to PROFIBUS master is interrupted.
interrupt Establish the PROFIBUS connection and activate the PROFIBUS master

with cyclic operation.

F03505 | Analog input, wire break Check the connection to the signal source for interrupts.

Check the level of the signal supplied.
The input current measured by the analog input can be read out in r0752.

A03520 | Temperature sensor fault Check that the sensor is connected correctly.

A05000 | Power Module overtemperature | Check the following:

A05001 - Is the ambient temperature within the defined limit values?

A05002 - Are the load conditions and duty cycle configured accordingly?

A05004 - Has the cooling failed?

A05006

F06310 | Supply voltage (p0210) Check the parameterized supply voltage and if required change (p0210).
incorrectly parameterized Check the line voltage.

FO7011 | Motor overtemperature Reduce the motor load.

Check ambient temperature.
Check sensor's wiring and connection.
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11.4 List of alarms and faults

Number | Cause Remedy

AQ07012 | I2t Motor Module Check and if necessary reduce the motor load.

overtemperature Check the motor's ambient temperature.
Check thermal time constant p0611.
Check overtemperature fault threshold p0605.

AQ07015 | Motor temperature sensor alarm | Check that the sensor is connected correctly.
Check the parameter assignment (p0601).

FO07016 | Motor temperature sensor fault | Make sure that the sensor is connected correctly.
Check the parameterization (p0601).

FO7086 | Unit switchover: Parameter limit | Check the adapted parameter values and if required correct.

FO7088 | violation

FO07320 | Automatic restart aborted Increase the number of restart attempts (p1211). The current number of
start attempts is shown in r1214.

Increase the wait time in p1212 and/or monitoring time in p1213.

Create ON command (p0840).

Increase the monitoring time of the power unit or switch off (p0857).
Reduce the wait time for resetting the fault counter p1213[1] so that fewer
faults are registered in the time interval.

A07321 | Automatic restart active Explanation: The automatic restart (AR) is active. During voltage recovery
and/or when remedying the causes of pending faults, the drive is
automatically switched back on.

FO07330 | Search current measured too Increase search current (P1202), check motor connection.

low
A07400 | Vbc_max controller active If the controller is not to intervene:
e Increase the ramp-down times.
e Deactivate the Vboc_max controller (p1240 = O for vector control, p1280 = 0
for V/f control).
A07409 | V/f control current limiting The alarm automatically disappears after one of the following measures:
controller active e Increase the current limit (p0640).
¢ Reduce load.
e Increase the ramp-up time to the speed setpoint.

F07426 | Technology controller actual o Adapt the limits to the signal level (p2267, p2268).

value limited e Check the actual value scaling (p2264).

FO07801 | Motor overcurrent Check current limits (p0640).

U/f control: Check the current limiting controller (p1340 ... p1346).
Increase acceleration ramp (p1120) or reduce load.

Check motor and motor cables for short circuit and ground fault.

Check motor for star-delta connection and rating plate parameterization.
Check power unit / motor combination.

Select flying restart function (p1200) if switched to rotating motor.

AQ7805 | Drive: Power unit overload 12t e Reduce the continuous load.

o Adapt the load cycle.
e Check the assignment of rated currents of the motor and power unit.
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11.4 List of alarms and faults

Number | Cause Remedy

FO7807 | Short circuit detected o Check the converter connection on the motor side for any phase-phase
short-circuit.

e Rule out that line and motor cables have been interchanged.

A07850 | External alarm 1 The signal for "external alarm 1" has been triggered.
Parameter p2112 defines the signal source of the external alarm.
Remedy: Rectify the cause of this alarm.

FO7860 External fault 1 Remove the external causes for this fault.
FO7900 | Motor blocked e Make sure that the motor can rotate freely.

e Check the torque limit: r1538 for a positive direction of rotation; r1539 for
a negative direction of rotation.

FO7901 | Motor overspeed Activate precontrol of the speed limiting controller (p1401 bit 7 = 1).

FO07902 | Motor stalled Check whether the motor data has been parameterized correctly and
perform motor identification.

Check the current limits (p0640, r0067, r0289). If the current limits are too
low, the drive cannot be magnetized.

Check whether motor cables are disconnected during operation.
A07903 | Motor speed deviation Increase p2163 and/or p2166.
Increase the torque, current and power limits.

A07910 | Motor overtemperature Check the motor load.

Check the motor's ambient temperature.

Check the KTY84 sensor.

A07920 | Torque/speed too low The torque deviates from the torque/speed envelope curve.

A07921 | Torque/speed too high e Check the connection between the motor and the load.
A07922 | Torque/speed out of tolerance |«  Adapt the parameterization corresponding to the load.

F07923 | Torque/speed too low ¢ Check the connection between the motor and the load.
FO7924 | Torque/speed too high o Adapt the parameterization corresponding to the load.
A07927 | DC braking active Not required
A07980 | Rotary measurement activated Not required
A07981 | No enabling for rotary Acknowledge pending faults.
measurement Establish missing enables (see r00002, r0046).
A07991 | Motor data identification Switch on the motor and identify the motor data.
activated
F08501 | Setpoint timeout e Check the PROFINET connection.

e Set the controller to RUN mode.
e If the error occurs repeatedly, check the monitoring time set (p2044).

F08502 | Monitoring time, sign-of-life e Check the PROFINET connection.
expired

F08510 | Send configuration data not valid | ¢  Check the PROFINET configuration

A08511 | Receive configuration data not
valid
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11.4 List of alarms and faults

Number | Cause Remedy
A08526 | No cyclic connection o Activate the controller with cyclic operation.
e Check the parameters "Name of Station" and "IP of Station" (r61000,
r61001).
A08565 | Consistency error affecting Check the following:

adjustable parameters e |P address, subnet mask or default gateway is not correct.

e |P address or station name used twice in the network.

e Station name contains invalid characters.

F08700 | Communications error A CAN communications error has occurred. Check the following:
e Buscable

e Baud rate (p8622)

e Bittiming (p8623)

e Master

Start the CAN controller manually with p8608 = 1 after the cause of the fault
has been resolved!

F13100 | Know-how protection: Copy The know-how protection and the copy protection for the memory card are
protection error active. An error occurred during checking of the memory card.

e Insert a suitable memory card and switch the converter supply voltage
temporarily off and then on again (POWER ON).

o Deactivate the copy protection (p7765).

F13101 | Know-how protection: Copy Insert a valid memory card.
protection cannot be activated
F30001 | Overcurrent Check the following:

e Motor data, if required, carry out commissioning

e Motor's connection method (Y / A)

e UJ/f operation: Assignment of rated currents of motor and Power Module
e Line quality

e Make sure that the line commutating reactor is connected properly

e Power cable connections

e Power cables for short-circuit or ground fault

o Power cable length

e Line phases
If this doesn't help:

o U/f operation: Increase the acceleration ramp
¢ Reduce the load
e Replace the power unit

F30002 | DC-link voltage overvoltage Increase the ramp-down time (p1121).

Set the rounding times (p1130, p1136).

Activate the DC link voltage controller (p1240, p1280).
Check the line voltage (p0210).

Check the line phases.

F30003 | DC-link voltage undervoltage Check the line voltage (p0210).
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11.4 List of alarms and faults

Number | Cause Remedy
F30004 | Converter overtemperature Check whether the converter fan is running.
Check whether the ambient temperature is in the permissible range.
Check whether the motor is overloaded.
Reduce the pulse frequency.
F30005 |12t converter overload Check the rated currents of the motor and Power Module.
Reduce current limit p0640.
When operating with U/f characteristic: Reduce p1341.
F30011 |Line phase failure Check the converter's input fuses.
Check the motor cables.
F30015 | Motor cable phase failure Check the motor cables.
Increase the ramp-up or ramp-down time (p1120).
F30021 | Ground fault e Check the power cable connections.
e Check the motor.
e Check the current transformer.
e Check the cables and contacts of the brake connection (a wire might be
broken).
F30027 | Time monitoring for DC link pre- | Check the line voltage.
charging Check the line voltage setting (p0210).
F30035 | Overtemperature, intake air e Check whether the fan is running.
F30036 | Overtemperature, inside area e Check the fan filter elements.
e Check whether the ambient temperature is in the permissible range.
F30037 | Rectifier overtemperature See F30035 and, in addition:
e Check the motor load.
e Check the line phases
A30049 | Internal fan defective Check the internal fan and if required replace.
F30059 | Internal fan defective Check the internal fan and if required replace.
F30074 | Communications fault between | The 24V voltage supply of the converter (terminals 31 and 32) was
Control Unit and Power Module | interrupted briefly.
Please check the voltage supply and the wiring.
A30502 | DC link overvoltage o Check the device supply voltage (p0210).
e Check the line reactor dimensioning
A30920 | Temperature sensor fault Check that the sensor is connected correctly.
A50001 | PROFINET configuration error A PROFINET controller is attempting to establish a connection with a faulty
configuration telegram. Check to see whether "Shared Device" is activated
(p8929 = 2).
A50010 | PROFINET name of station Correct name of station (p8920) and activate (p8925 = 2).
invalid
A50020 | PROFINET: Second controller "Shared Device" is activated (p8929 = 2). However, only the connection to a
missing PROFINET controller is present.
For further information, please refer to the List Manual.
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Technical data

12.1

Technical data of inputs and outputs

Feature

Data

Operating voltage

Supply from the Power Module

or an external 24 V DC class 2 supply (20.4 V ... 28.8 V) via control terminals 31 and 32, a
maximum of 200 VA.

Use a DVC A power supply with grounded earth (DVC A = decisive voltage class A
according to EN 61800-5-1:2007).

Output voltages

24 V (max. 100 mA)
10V £ 0.5V (max. 10 mA)

Setpoint resolution

0.01 Hz

Digital inputs

6 digital inputs, DI 0 ... DI 5, isolated;
Low <5V, high > 11 V, maximum input voltage 30 V, current consumption 5.5 mA
Response time: 5.5 ms £ 1 ms

Analog input (differential
input, resolution 12 bits)

AlQ: configurable as additional digital inputs

OV..10V,0mA...20mAand-10V ... +10V,
Low< 1.6 V, High>4.0V

Response time: 10 ms £ 2 ms

Digital outputs / relay
outputs

DO 0: relay output, 30 V DC / max. 0.5 A with resistive load

DO 1: transistor output, 30 V DC / max. 0.5 A with resistive load, protection against
incorrect voltage polarity

Update time of all DO: 2 ms

Analog output

AOO0: 0V ...10Vor0mA ... 20 mA, reference potential: "GND", resolution 16 bit, update
time: 4 ms

Temperature sensor

PTC: Short-circuit monitoring 22 Q, switching threshold 1650 Q
KTY84

ThermoClick sensor with dry contact

Fail-safe Input

If you release the fail-safe function STO, then DI 4 and DI 5 form the fail-safe digital input
Maximum input voltage 30 V, 5.5 mA

Response time:

— Typical: 5 ms + debounce time p9651

— Typical, if debounce time = 0: 6 ms

— Worst-case scenario: 15 ms + debounce time

— Worst case, if debounce time = 0: 16 ms

PFH

5 x 10E-8

USB-interface

Mini-B

SINAMICS G120C converter
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12.2 High Overload and Low Overload

12.2

High Overload and Low Overload

Permissible inverter overload

Definitions

340

Q-Pulse Id

The inverter has two different power data: "Low Overload" (LO) and "High Overload" (HO),

depending on the expected load.

Permissible overload
for Low Overload (LO)

Power range: 0.55 kW ... 18.5 kW

Permissible overload
for High Overload (HO)

Power range: 0.37 kW ... 15 kW

% & % A
150 % overload for 3 s 200 % overload for 3 s
o, 200 1
150 A 110 % overload for 57 s | /150 % overload for 57 s
B load for 240 ]
100 === ase loac 1or<dl.s pamssmsms 100 | Base load for 240 s
] 1
]
Base load LO : Base load HO !
0 60 120 180 240 300! 0 60 120 180 240 300!

Figure 12-1 Duty cycles, "High Overload" and "Low Overload"

Note

The base load (100% power or current) of "Low Overload" is greater than the base load of
"High Overload".

We recommend the "SIZER" engineering software to select the inverter based on duty
cycles. See Configuring support (Page 396).

100 % of the permissible input current for a load cycle according to
Low Overload (LO base load input current).

100 % of the permissible output current for a load cycle according
to Low Overload (LO base load output current).

Power of the inverter for LO output current.

e LO input current
e LO output current

e LO power

100 % of the permissible input current for a load cycle according to
High Overload (HO base load input current).

100 % of the permissible output current for a load cycle according
to High Overload (HO base load output current).

Power of the inverter for HO output current.

e HO input current
e HO output current

e HO power

If the power data comprise rated values without any further specifications they always refer
to an overload capability corresponding to Low Overload.

SINAMICS G120C converter
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12.3 Common technical power data

12.3 Common technical power data

Feature Specification

Line voltage 3-ph. 380 VAC... 480V +10% - 20 % The actual permissible line voltage depends
on the installation altitude

Output voltage 3-ph. 0V ... line voltage x 0.95 (max,)

Input frequency 47 Hz ... 63 Hz

Minimum line impedance Uk 1%

Power factor A 0.70

Pulse frequency 4 kHz

The pulse frequency can be increased in 2 kHz steps. A higher pulse frequency reduces
the permissible output current.

Maximum motor cable length

Shielded: 50 m
Unshielded: 100 m

Without choke or output options at 4 kHz switching frequency

25 m (shielded) To fulfil EMC Category C2 conducted emissions at 4 kHz

switching frequency

Possible braking methods

DC braking, compound braking, dynamic braking with integrated braking chopper

Degree of protection

IP20, cubicle mounting

Operating temperature

-10°C ... +40 °C Without power derating.

-10 °C ... +55 °C Converter with PROFINET

interface.

The output power must be
reduced, see also section:

Temperature and voltage
derating (Page 349)

-10°C ... +60 °C Converter with USS, MB,
CANopen or PROFIBUS

interface.

Storage temperature

-40 °C ... +70 °C (-40 °F ... 158 °F)

Relative humidity

< 95 % RH - condensation not permissible

Installation altitude

Up to 1000 m above
sea level

At higher installation altitudes, the output power must be
reduced

Shock and vibration

e Long-term storage in the transport packaging according to Class 1M2 to EN 60721-3-
1:1997

e Transport in the transport packaging according to Class 2M3 to EN 60721-3-2 : 1997
e Vibration during operation according to Class 3M2 to EN 60721-3-3 : 1995

Short Circuit Current Rating
(SCCR)

65 kA

SINAMICS G120C converter
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12.4 Power-dependent technical data

12.4 Power-dependent technical data

Note

The specified input currents apply for a 400 V line where Vk= 1 % referred to the converter
power. When using a line reactor, the currents are reduced by a few percent.

Table 12-1 G120C Frame Sizes A, 3AC 380V ... 480V, + 10 % - part 1

6SL3210-...
Order No. Uniltered, IP20 ... 1IKE11-8U*1 ... 1KE12-3U*1 ... 1KE13-2U*1
Filtered, IP20 ... 1KE11-8A*1 ... 1IKE12-3A*1 ... 1IKE13-2A*1
Rated / Low Overlaod values
Rated / LO power 0.55 kW 0.75 kW 1.1 kW
Rated / LO input current 23A 29A 41 A
Rated / LO Output current 1.7A 22A 3.1A
High Overload values
HO power 0.37 kW 0.55 kW 0.75 kW
HO input current 19A 25A 3.2A
HO output current 1.3A 1.7A 22A
Power losses, filtered 0.041 kW 0.045 kW 0.054 kW
Power losses, unfiltered 0.040 kW 0.044 kW 0.053 kW
Fuse according to IEC 3NA3 801 (6 A) 3NA3 801 (6 A) 3NA3 801 (6 A)
Fuse according to UL 10 Aclass J 10 Aclass J 10 Aclass J
Required cooling air flow 51/s 5I/s 5I/s
Cross section of line and motor cable 1.0... 25 mm? 1.0 ... 25 mm?2 1.0 ... 25 mm?2
18 ... 14 AWG 18 ... 14 AWG 18 ... 14 AWG
Tightening torque for line and motor cable 0.5 Nm 0.5 Nm 0.5 Nm
4.4 Ibf in 4.4 Ibf in 4.4 Ibf in
Weight, unfiltered 1.7 kg 1.7 kg 1.7 kg
Weight, filtered 1.9 kg 1.9 kg 1.9 kg
SINAMICS G120C converter
342 Operating Instructions, 01/2013, FW V4.6, ASE02999804C AB

Q-Pulse Id Active 17/06/2014 Page 342 of 404



Technical data

Table 12-2 G120C Frame Sizes A, 3AC 380V ...

480V, + 10 % - part 2

12.4 Power-dependent technical data

6SL3210-...
Order No. Uniltered, IP20 ... 1KE14-3U*1 ... 1KE15-8U*1 ... 1KE17-5U*1
Filtered, IP20 ... 1KE14-3A*1 ... 1KE15-8A*1 ... 1IKE17-5A*1
Rated / Low Overlaod values
Rated / LO power 1.5 kW 2.2 kW 3.0 kW
Rated / LO input current 55A 7.4 A 95A
Rated / LO Output current 41 A 56 A 7.3A
High Overload values
HO power 1.1 kW 1.5 kW 2.2 kW
HO input current 45A 6.0 A 8.2A
HO output current 3.1A 4.1A 56 A
Power losses, filtered 0.073 kW 0.091 kW 0.136 kW
Power losses, unfiltered 0.072 kW 0.089 kW 0.132 kW
Fuse according to IEC 3NA3 803 (10 A) 3NA3 803 (10 A) 3NA3 805 (16 A)
Fuse according to UL 10 Aclass J 10 Aclass J 15 Aclass J
Required cooling air flow 51/s 51/s 5I/s
Cross section of line and motor cable 1.0... 25 mm? 1.5..25mm? 15 ... 25 mm2
18 ... 14 AWG 16 ... 14 AWG 16 ... 14 AWG
Tightening torque for line and motor cable 0.5 Nm 0.5 Nm 0.5 Nm
4.4 Ibf in 4.4 Ibf in 4.4 Ibf in
Weight, unfiltered 1.7 kg 1.7 kg 1.7 kg
Weight, filtered 1.9 kg 1.9 kg 1.9 kg
Table 12-3 G120C Frame Sizes A, 3AC 380V ... 480V, £ 10 % - part 3
6SL3210-...
Order No. Uniltered, 1P20 ... 1IKE18-8U*1
Filtered, IP20 ... 1KE18-8A*1
Rated / Low Overlaod values
Rated / LO power 4.0 kw
Rated / LO input current 114 A
Rated / LO Output current 88 A
High Overload values
HO power 3.0 kW
HO input current 10.6 A
HO output current 7.3A
Power losses, filtered 0.146 kW
Power losses, unfiltered 0.141 kW
Fuse according to IEC 3NA3 805 (16 A)
Fuse according to UL 15 Aclass J
Required cooling air flow 51/s
Cross section of line and motor cable 15..25mm?
16 ... 14 AWG
Tightening torque for line and motor cable 0.5 Nm
4.4 1bf in
Weight, unfiltered 1.7 kg
Weight, filtered 1.9 kg
SINAMICS G120C converter
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12.4 Power-dependent technical data

Table 12-4 G120C Frame Sizes B, 3AC 380V ...

480V, + 10 % - part 4

6SL3210-...
Order No. Uniltered, IP20 ... 1IKE21-3U*1 ... 1KE21-7U*1
Filtered, IP20 ... 1KE21-3A*1 ... 1IKE21-7A*1
Rated / Low Overlaod values
Rated / LO power 5.5 kW 7.5 kW
Rated / LO input current 165 A 215A
Rated / LO Output current 125A 16.5A
High Overload values
HO power 4.0 kw 5.5 kW
HO input current 12.8 A 182 A
HO output current 88A 125A
Power losses, filtered 0.177 kW 0.244 kW
Power losses, unfiltered 0.174 kW 0.24 kW
Fuse according to IEC 3NA3 807 (20 A) 3NA3 810 (25 A)
Fuse according to UL 20 Aclass J 25 Aclass J
Required cooling air flow 9l/s 9l/s
Cross section of line and motor cable 4.0 ... 6.0 mm? 4.0 ... 6.0 mm2
12 ... 10 AWG 12 ... 10 AWG
Tightening torque for line and motor cable 0.6 Nm 0.6 Nm
5.3 Ibfin 5.3 Ibfin
Weight, unfiltered 2.3 kg 2.3 kg
Weight, filtered 2.5kg 2.5kg
Table 12-5 G120C Frame Sizes C,3AC 380V ... 480V, + 10 % - part5
6SL3210-...
Order No. Uniltered, IP20 ... 1IKE22-6U*1 ... 1KE23-2U*1 ... 1KE23-8U*1
Filtered, IP20 ... 1IKE22-6A*1 ... 1IKE23-2A*1 ... 1IKE23-8A*1
Rated / Low Overlaod values
Rated / LO power 11 kW 15 kW 18.5 kW
Rated / LO input current 33.0A 40.6 A 48.2 A
Rated / LO Output current 25A 31A 37A
High Overload values
HO power 7.5 kW 11 kW 15 kW
HO input current 241 A 36.4A 452 A
HO output current 165A 25A 31A
Power losses, filtered 0.349 kW 0.435 kW 0.503 kW
Power losses, unfiltered 0.344 kW 0.429 kW 0.493 kW
Fuse according to IEC 3NA3 817 (40 A) 3NA3 820 (50 A) 3NA3 822 (63 A)
Fuse according to UL 40 A class J 50 Aclass J 60 A class J
Required cooling air flow 18 I/s 18 1/s 18 1/s
Cross section of line and motor cable 6.0 ... 16 mm? 10 ... 16 mm? 10 ... 16 mm?
10 ... 5 AWG 7...5AWG 7...5AWG
Tightening torque for line and motor cable 1.5 Nm 1.5 Nm 1.5 Nm
13.3 Ibf in 13.3 Ibfin 13.3 Ibfin
Weight, unfiltered 4.4 kg 4.4 kg 4.4 kg
Weight, filtered 4.7 kg 4.7 kg 4.7 kg
SINAMICS G120C converter
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12.5 Electromagnetic compatibility of the converters

12.5 Electromagnetic compatibility of the converters

The electromagnetic compatibility refers to both the immunity and the emitted interference of
a device.

The following disturbance variables must be taken into consideration when evaluating the
electromagnetic compatibility:

e Conducted low-frequency disturbance variables (harmonics)
e Conducted high-frequency disturbance variables

e Field-based, low-frequency disturbance variables

e Field-based, high-frequency disturbance variables

The permitted limit values are defined in the EMC product standard EN 61800-3:2012, in the
EMC categories C1 to C4.

Below you will find some key definitions relating to this.

Classification of EMC behavior

The EMC environment and the EMC categories are defined in the EMC product standard
EN 61800-3:2012 as follows:

Environments:

First environment (public systems)

An environment that includes domestic premises and establishments that are connected
directly to a public low-voltage line supply without the use of an intermediate transformer.

Example: Houses, apartments, commercial premises, or offices in residential buildings.

Second environment (industrial systems)

An environment that includes all other establishments which are not connected directly to a
public low-voltage line supply.

Example: Industrial areas and technical areas of buildings that are supplied by an assigned
transformer.

SINAMICS G120C converter
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12.5 Electromagnetic compatibility of the converters

Categories
Category C4
Drive systems with a rated voltage = 1,000 V, with a rated current = 400 A, or for use in
complex systems in the second environment
Drive systems which correspond to category C4 may only be installed in the second
environment.
Category C3
Drive systems with a rated voltage < 1,000 V, which are intended for use in the second
environment and not for use in the first environment.
Drive systems which correspond to category C3 may only be installed in the second
environment.
Category C2
Drive systems with a rated voltage < 1,000 V, which are neither plug-in devices nor
moveable devices and which, when used in the first environment, are only intended to be
installed and commissioned by an expert.
Drive systems which correspond to category C2 may only be used in the first environment if
they are installed by an expert, with limit values for electromagnetic compatibility (Page 347)
observed.
Category C1
Drive systems with a rated voltage below 1,000 V, which are intended for use in the first
environment.
Drive systems which correspond to category C1 can be installed in the first environment
without restrictions.
Note
Expert
An expert is a person or organization with the necessary experience for installing and/or
commissioning drive systems (Power Drive Systems - PDS), including the associated EMC
aspects.
SINAMICS G120C converter
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12.5 Electromagnetic compatibility of the converters

12.5.1 Assigning converters to EMC categories

The converters have been tested in accordance with the EMC product standard EN 61800-
3:2004. You can find precise information in the Declaration of Conformity on the Internet at:
Declaration of Conformity

Requirements for electromagnetic compatibility

To comply with the requirements of EN 61800-3:2004, all drives must be installed in
accordance with the manufacturer's instructions and EMC directives. See also: EMC-
compliant installation (Page 49).

The converter must be permanently installed on the basis of the leakage currents (> 3.5 mA).

In particular, installation must be carried out by an expert who has the necessary experience
for installing and/or commissioning power drives, included the associated EMC aspects.

See also

Declaration of Conformity (http://support.automation.siemens.com/WW/view/en/58275445)

Second environment - category C4
The unfiltered converters correspond to category C4.

EMC measures in the second environment, category C4, are carried out on the basis of an
EMC plan on the system level. See also EMC-compliant installation (Page 49).

Second environment - category C3

Immunity

With respect to their immunity, the converters are suitable for the second environment.

Emitted interference

Using a converter with an integrated line filter ensures compliance with the limit values for
category C3.

If you are using unfiltered converters in an industrial plant, you must either use an external
filter for the converter or install corresponding filters on the system level (conducted high-
frequency disturbance variables).

When installed professionally in accordance with EMC guidelines, the converters fulfill the
requirements of the standard in relation to category C3 (field-based high-frequency
disturbance variables).

SINAMICS G120C converter
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12.5 Electromagnetic compatibility of the converters

Second environment - category C2

Immunity

With respect to their immunity, the converters are suitable for the second environment.

Emitted interference

In order for the converters to comply with the limit values for category C2 relating to emitted
interference, the following conditions must be fulfilled:

® You are using a converter with an integrated filter, frame size FSA or FSB

® The motor connection cable is shorter than 25 m

® The pulse frequency does not exceed 4 kHz

® The current does not exceed the value of the LO input current (high-frequency conducted
interference), see Power-dependent technical data (Page 342)

® You are using a shielded motor connection cable with low capacitance (high-frequency,

radiated faults)

e [f you are using a converter with frame size FSB with a PROFINET interface (order no.
6SL32101KE21-*AF*), you must also use a line reactor.

First environment - category C2

To enable you to use the converter in the first environment, during installation you must
observe the limit values for the conducted low-frequency disturbance variables (harmonics)
in addition to the limit values for the "second environment - category C2".

A table showing the typical harmonics of the power module can be found in the section
entitled Harmonics (Page 348).

Contact your system operator to obtain approval for an installation in the first environment.

First environment - category C1

12.5.2

348
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The converters do not correspond to category C1.

Harmonics

Table 12- 6 Typical harmonics in % relative to the LO input current for Uk 1%

Harmonic number

5th

7th

11th

13th

17th

19th

23rd

25th

Harmonic [%]

54

39

11

5

5

3
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12.6 Temperature and voltage derating

12.5.3 EMC limit values in South Korea

ol 7|71 UF&A =) TXIHMET|I7IZM HOHK E= ASAE ol HE FolstAl7| Hi2tH,
7dRle| X|Fol M AB3tE Zg SXMe = gL

For sellers or users, please keep in mind that this device is an A-grade electromagnetic wave device.
This device is intended to be used in areas other than home.

The EMC limit values to be complied with for South Korea correspond to the limit values of
the EMC product standard for variable-speed electric drives EN 61800-3, Category C2 or
limit value class A, Group 1 according to EN55011. By applying suitable supplementary
measures, the limit values according to Category C2 or according to limit value class A,
Group 1 are maintained. Further, additional measures may be required, for instance, using
an additional radio interference suppression filter (EMC filter). The measures for EMC-
compliant design of the system are described in detail in this manual respectively in the
Installation Guideline EMC.

Please note that the final statement on compliance with the standard is given by the
respective label attached to the individual unit.

12.6 Temperature and voltage derating

Operating temperature derating

Permissible output base load current [%]
High overload (HO) and low overload (LO)

100

8- —|--ft----F-1-
75 \

66 \
50
35———————————————————\

25

-0 0 10 20 30 40 50 60
—_—
Ambient operating temperature [°C]

Figure 12-2 Temperature derating
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12.7 Derating as a function of the installation altitude

Operational voltage derating

Output current [%] Output power [%)]
120 120
100 | S 100 e |
10 S S N b N 80 ] '
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40 ' 40 t
|
20 | : 20 ! '
| | |
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Figure 12-3 Current and Power derating required according to input voltage

12.7 Derating as a function of the installation altitude

Voltage

The clearance within the converter can isolate surge voltages in accordance with
overvoltage category Il in compliance with the EN 60664-1 regulation up to 2000 m above
sea level.

At altitudes above 2000 m and below 4000 m above sea level, the converter has to be
connected that at least one of the following conditions is fulfilled:

® |tis connected to a TN-network with isolated star-point (not an external grounded
connector)

or

® it is connected through an isolating transformer that provides a TN-network with a
grounded star-point.

A reduction of the line voltage is not necessary.
Note: The connected engines and power components must be considered separately.

Current

Output current [%)]

l‘mo
90 ——
80
70
60
0 1000 2000 3000 4000
3300 6600 9800 13000

—_—
Installation altitude above sea level [m]
[ft]
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12.8 Current reduction depending on pulse frequency

12.8 Current reduction depending on pulse frequency

Relationship between pulse frequency and output base-load current reduction

Table 12-7 Current reduction depending on pulse frequency !

Rated power Rated output current at pulse frequency of
based on LO 4kHz  6kHz  8kHz 10kHz 12kHz 14kHz 16 kHz
0.55 kW 1.7A 14A 1.2A 10A 09A 0.8A 0.7A
0.75 kW 22A 19A 15A 1.3A 1.1A 1.0A 09A
1.1 kW 31A 26 A 22A 19A 16 A 14A 1.2A
1.5 kw 4.1 A 35A 29A 25A 2.1A 1.8A 1.6 A
2.2 kW 56 A 4.8 A 39A 34A 2.8A 25A 22 A
3.0 kw 7.3A 6.2A 51A 4.4 A 3.7A 3.3A 29A
4.0 kW 88A 75A 6.2 A 53A 4.4 A 40A 35A
5.5 kW 125A 106 A 8.8A 75A 6.3A 56 A 50A
7.5 kW 16.5A 140A 11.6 A 9.9A 83A 7.4 A 6.6 A
11.0 kW 25.0 A 21.3A 175A 15.0A 125A 11.3A 10.0A
15.0 kW 31.0A 26.4 A 21.7A 18.6 A 155A 140 A 124 A
18.5 kW 37.0A 315A 259 A 22.2 A 185A 16.7 A 148 A

1The permissible motor cable length depends on the cable type and the chosen pulse frequency.
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12.9 Accessories
12.9 Accessories
12.9.1 Line reactor

The major electrical specification of the line reactors is the same as for the suitable
converter. This applies to:

® line voltage
® line frequency
® rated current

The admissible ambient conditions of the line reactors are the same as for the suitable
converter. This applies to:

e storage and transport temperature

e operating temperature

relative humidity

shock and vibration load

Table 12- 8 Technical specifications of the line reactors

Feature Suitable for converter with rated power of
0.55 kW ... 1.1 kW 1.5 kW ... 4.0 kW 5.5 kW ... 7.5 kW
FSA FSB

Order no. 6SL3203-0CE13-2AA0 6SL3203-0CE21-0AA0 6SL3203-0CE21-8AA0
MLFB of the suitable 6SL3210-1KE11-8 O 1 1 6SL3210-1KE14-3 01 1 6SL3210-1KE21-3 O 1 1
converter 6SL3210-1KE12-3 111 6SL3210-1KE15-8 0 O 1 6SL3210-1KE21-7 O O 1
6SL3210-1KE13-2 0 O 1 6SL3210-1KE17-50O0 01
6SL3210-1KE18-8 O 1 1
Inductance 2.5 mH 2.5 mH 0.5mH
Power loss at 50/60 Hz 25W 40W 55 W

Cable cross section

2.5 mm2/14 AWG

2.5 mm?/ 14 AWG

6.0 mm?/ 10 AWG

Tightening torque

0.6 Nm ... 0.8 Nm
51bfin ... 7 Ibfin

0.6 Nm ... 0.8 Nm
51bfin ... 7 Ibfin

1.5Nm ... 1.8 Nm
13 Ibfin ... 16 Ibfin

PE connection

M4 (3 Nm / 26.5 Ibf in)

M4 (3 Nm / 26.5 Ibf in)

M5 (5 Nm / 44 Ibf in)

Degree of protection 1P20 IP20 1P20

Overall dimensions

Width 125 mm 125 mm 125 mm

Height 120 mm 140 mm 145 mm

Depth 71 mm 71 mm 91 mm

Fixing dimensions

Width 100 mm 100 mm 100 mm

Height 55 mm 55 mm 65 mm

Fixing screw 4 x M5 (6 Nm) 4 x M5 (6 Nm) 4 x M5 (6 Nm)

Weight 1.1 kg 2.1kg 2.95 kg
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12.9 Accessories
Table 12-9 Technical specifications of the line reactors
Feature Suitable for converter with rated power of
11.0 kw ... 18.5 kW
FSC
Order no. 6SL3203-0CE23-8AA0
MLFB of the suitable 6SL3210-1KE22-6 O O 1
converter 6SL3210-1KE23-2 O 01
6SL3210-1KE23-8 ][ 1
Inductance 0.3 mH
Power loss at 50/60 Hz 0w
Cross section 16 mm2/5 AWG
Tightening torque 2Nm ...4 Nm
18 Ibfin ... 35 Ibfin
PE connection M5 (5 Nm / 44 Ibf in)
Degree of protection 1P20
Overall dimensions
Width 190 mm
Height 220 mm
Depth 91 mm
Fixing dimensions
Width 170 mm
Height 68 mm
Fixing screw 4 x M8 (10 Nm)
Weight 7.8 kg
SINAMICS G120C converter
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12.9 Accessories

12.9.2 Braking resistor

The admissible ambient conditions of the breaking resistors are the same as for the suitable
converter. This applies to:

e storage and transport temperature
e operating temperature

® relative humidity

shock and vibration load

Table 12- 10 Technical specifications of the breaking resistors

Feature Suitable for converter with rated power of
0.55 kW ... 1.5 kW 2.2 kW ... 4.0 kW 5.5 kW ... 7.5 kW
FSA FSB
Order no. 6SL3201-0BE14-3AA0 6SL3201-0BE21-0AA0 6SL3201-0BE21-8AA0
MLFB of the suitable 6SL3210-1KE11-8 O O 1 6SL3210-1KE15-8 O O 1 6SL3210-1KE21-3 O O1
converter 6SL3210-1KE12-3 0O 1 6SL3210-1KE17-5O0 01 6SL3210-1KE21-7 OO 1
6SL3210-1KE13-2O0 O 1 6SL3210-1KE18-8 O O 1
6SL3210-1KE14-3 OO 1
Resistance 370 Q 140 Q 75 Q
Pulse power Pmax 1.5 kW 4 kw 7.5 kW
Rated power Pps 75W 200 W 375 W

Cable cross section

2.5mm2/ 14 AWG

2.5 mm2/ 14 AWG

2.5mm2/ 14 AWG

Tightening torque

0.5 Nm /4.5 Ibfin

0.5Nm /4.5 Ibfin

0.5 Nm /4.5 Ibfin

Temperature contact

Normally closed contact

Normally closed contact

Normally closed contact

Maximum load

AC250V/25A

AC250V/25A

AC250V/25A

Cable cross section

2.5mm2/ 14 AWG

2.5 mm2/ 14 AWG

2.5mm2/ 14 AWG

Tightening torque

0.5Nm /4.5 Ibfin

0.5Nm /4.5 Ibfin

0.5Nm /4.5 Ibfin

Degree of protection 1P20 P20 1P20

Overall dimensions

Width 105 mm 105 mm 175 mm

Height 295 mm 345 mm 345 mm

Depth 100 mm 100 mm 100 mm

Drill pattern

Width 72 mm 72 mm 142 mm

Height 266 mm 316 mm 316 mm

Fixing screws 4 x M4 (3 Nm) 4 x M4 (3 Nm) 4 x M4 (3 Nm)

Weight 1.5kg 1.8 kg 2.7 kg
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12.9 Accessories
Table 12- 11 Technical specifications of the line reactors
Feature Suitable for converter with rated power of
11.0 kW ... 18.5 kW
FSC
MLFB 6SL3201-0BE23-8AA0
MLFB of the suitable 6SL3210-1KE22-6 (0 O 1
converter 6SL3210-1KE23-2 0O 1
6SL3210-1KE23-8 ] [ 1
Resistance 30Q
Pulse power Pmax 18.5 kW
Rated power Pps 925 W
Cable cross section 6 mm2/ 10 AWG
Tightening torque 0.6 Nm /5.5 Ibfin
Temperature contact Normally closed contact
Maximum load AC250V/25A
Cable cross section 2.5 mm2/ 14 AWG
Tightening torque 0.5 Nm /4.5 Ibfin
Degree of protection IP20
Overall dimensions
Width 250 mm
Height 490 mm
Depth 140 mm
Drill pattern
Width 217 mm
Height 460 mm
Fixing screws 4 x M5 (6 Nm)
Weight 6.2 kg
Pa A
Pmax'__ _______________________
0 By PDE »
— = 240 s t t
12s
Pa A
Pmax' ____________________________
Potr—— — — — — — — _
g 1 > —| >
—= — 240s t — 240s t
60s 30s

Figure 12-4  Pulse power, rated power and duty cycle examples of the braking resistor
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12.10 Standards

12.10 Standards

European Low Voltage Directive

The SINAMICS G120C product range complies with the requirements of the Low
Voltage Directive 2006/95/EC. The units are certified for complaince with the
following standards:

EN 61800-5-1 — Semiconductor converters —General requirements and line
commutated converters

EN 60204-1 — Safety of machinery —Electrical equipment of machines

European Machinery Directive

The SINAMICS G120C converter series does not fall under the scope of the
Machinery Directive. However, the products have been fully evaluated for
compliance with the essential Health & Safety requirements of the directive when
used in a typical machine application. A Declaration of Incorporation is available on
request.

European EMC Directive

When installed according to the recommendations described in this manual, the
SINAMICS G120C fulfils all requirements of the EMC Directive as defined by the
EMC Product Standard for Power Drive Systems EN 61800-3

Underwriters Laboratories
@ This equipment is capable of providing internal motor overload protection according

{ to UL508C.
LISTED
SEMI F47 Specification for Semiconductor Process Equipment Voltage Sag Immunity
SINAMICS G120C Converters fulfill the requirements of the SEMI F47-0706
standard.
ISO 9001

Siemens plc operates a quality management system, which complies with the
requirements of ISO 9001.

Certificates can be downloaded from the internet under the following link:

Standards (http://support.automation.siemens.com/WW/view/en/22339653/134200)
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Appendix

A.l New and extended functions

A.l.1 Firmware version 4.5

Table A-1  New functions and function changes in Firmware 4.5

Function SINAMICS
G120 G120D
U B B I B
SEEERERE
2|8 |3 |33 |8
® |2 |3 |3 |3 |3
1 | Support for the new power modules: E IRV BV IRV I
e PM230IP20 FSA ... FSF
e PM230 in a push-through FSA ... FSC
2 | Support for the new power modules: -\ - -
e PM240-2 IP20 FSA
e PM240-2 in push-through FSA
3 | New Control Units with PROFINET support VA VAN T VAR VAN V4
4 | Support of the PROFlenergy profile VA VA TR VAR VA V4
5 | Shared device support via PROFINET VA VAN TR VAR VAN V4
6 | Write protection VA VAN VAN VAR VAN V4
7 | Know-how protection VA VAN VAN VAR VAN V4
8 | Adding a second command data set (CDS0 - CDSO0 ... CDS1) ol - -] - -
(All other inverters have four command data sets)
9 | Position control and basic positioner S N N R4
10 | Support of an HTL encoder S N N N VA V4
11 | Support of an SSI encoder S N N R R4
12 | Fail-safe digital output -l - - -V
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A.1 New and extended functions

A.l1.2 Firmware version 4.6

Table A-2  New functions and function changes in Firmware 4.6

Function SINAMICS
G120 G120D
o N o o~ o~ o iy
o m w 0 0 [a] [m]
S I8 |F |F |85/8|% |2
o [ ™ ™ el N o™
— =) -] -] S5%|D6| 2 -]
0] [®] & & Oo=>|0own| O (&
1 Support for the new Power Modules - v v v v v - -
e PM240-2 IP20 FSB ... FSC
e PM240-2 in through-hole technology FSB ... FSC
2 Support for the new Power Modules - v v v v - - -
e PM230 in through-hole technology FSD ... FSF
3 Motor data preassignment for the 1LA/1LE motors via code number v v v v v v v v
e During basic commissioning with the operator panel, set the
motor data using a code number
4 Extension to communication via CANopen v v - - v v - -
e CAN velocity, ProfilTorque, SDO channel for each axis, system
test with CodeSys, suppression of ErrorPassiv alarm
5 Extension to communication via BACnet - v - - - - - -
e Multistate value objects for alarms, commandable AO objects,
objects for configuring the PID controller
6 | Communication via Ethernet/IP v v - v v v v v
7 Skip frequency band for analog input v v v v v v v -
e A symmetrical skip frequency band can be set for each analog
input around the 0 V range.
Changing the control of the motor holding brake v - v v v v v -
Safety function SBC (Safe Brake Control) - - - - v v - -
e Secure control of a motor holding brake when using the "Safe
Brake Module" option
10 | Safety function SS1 (Safe Stop 1) without speed monitoring - - - - v v - -
11 | Straightforward selection of standard motors v v v v v v v v
e Selection of 1LA... and 1LE... motors with an operator panel
using a list containing code numbers
12 | Firmware update via memory card v v v v v v v v
13 | Safety info channel - - - v v v v v
e BICO source r9734.0...14 for the status bits of the extended
safety functions
14 | Diagnostic alarms for PROFIBUS v v v v v v v v
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A.2 Parameter

A.2 Parameter

Parameters are the interface between the firmware of the converter and the commissioning
tool, e.g. an Operator Panel.

Adjustable parameters

Adjustable parameters are the "adjusting screws" with which you adapt the converter to its
particular application. If you change the value of an adjustable parameter, then the converter
behavior also changes.

Adjustable parameters are shown with a "p" as prefix, e.g. p1082 is the parameter for the
maximum motor speed.

Display parameters

Display parameters allow internal measured quantities of the converter and the motor to be
read.

The Operator Panel and STARTER represent display parameters with an "r" prefix, for
example, r0027 is the parameter for the converter output current.

Commonly used parameters

Table A-3  Switching to commissioning mode or restore the factory setting

Parameter Description

p0010 Commissioning parameters

0: Ready (factory setting)

1: Perform quick commissioning

3: Perform motor commissioning

5: Technological applications and units

15: Define number of data records

30: Factory setting - initiate restore factory settings

Table A- 4 How to determine the firmware version of the Control Unit

Parameter Description

r0018 The firmware version is displayed:

Table A-5  How you select the command source and setpoint sources

Parameter Description

p0015 Parameter p0015 allows the setting of pre-defined I/O configurations. Further information is given in the
section: Finding a suitable setting for the interfaces (Page 43).
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A.2 Parameter

Table A-6  This is how you parameterize the up and down ramps
Parameter Description
p1080 Minimum speed
0.00 [rpm] factory setting
p1082 Maximum speed
1500.000 [rpm] factory setting
p1120 Rampup time
10.00 [s]
pli121 Rampdown time
10.00 [s]
Table A-7  This is how you set the closed-loop type
Parameter Description
pl1300 0: V/f control with linear characteristic
1: VIf control with linear characteristic and FCC
2: VIf control with parabolic characteristic
3: V/f control with parameterizable characteristic
4: VIf control with linear characteristic and ECO
5: V/f control for drives requiring a precise frequency (textile area)
6: V/f control for drive requiring a precise frequency and FCC
7: VIf control with parabolic characteristic and ECO
19: V/f control with independent voltage setpoint
20: Speed control (without encoder)
Table A-8  Optimizing starting behavior for V/f control for a high break loose torque and overload
Parameter Description
p1310 Voltage boost to compensate ohmic losses
The voltage boost is active from standstill up to the rated speed.
Itis at its highest at speed 0 and continually decreases as the speed increases.
Value of voltage boost at zero speed in V:
1.732 x rated motor current (p0305) x stator resistance (r0395) x p1310 / 100%
pl311 Voltage boost when accelerating
The voltage boost is effective from standstill up to the rated speed.
It is independent of the speed and has a value in V of:
1.732 x rated motor current (p0305) x stator resistance (p0350) x p1311/ 100%
p1312 Voltage boost when starting
Setting for an additional voltage boost when powering-up, however, only for the first acceleration phase.
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A.3 Using the operator panel BOP-2

A.3 Using the operator panel BOP-2

A3.1 Navigating the menu:

A= el S = =TSSR S e

f HiIvVIvUuouIuv Ul v '_|_|| l ------- L ' 1 H
I . 1 — [ 1 I 1.

A [ | ANAA |

Figure A-1  Menu of the BOP-2

A.3.2 Other keys and symbols of the BOP-2 operator panel

[VIVIN VTN P N

Figure A-2  Other keys and symbols of the BOP-2
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A.3 Using the operator panel BOP-2

A.3.3 Changing settings using BOP-2

Changing settings using BOP-2

You can modify the settings of your converter by changing the values of the its parameters.
The converter only permits changes to "write" parameters. Write parameters begin with a
"P", e.g. P45.

The value of a read-only parameter cannot be changed. Read-only parameters begin with an
"r", for example: r2.

Procedure
1 . .
|:>2 To change write parameters using the BOP-2, proceed as follows:
PARAMS
1
o STANDARD)
FILTER
@ =
o r2 P45
— (V] 500
r 3
o @
1. Select the menu to display and change parameters.
Press the OK key.
2. Select the parameter filter using the arrow keys.
Press the OK key.
— STANDARD: The inverter only displays the most important parameters.
— EXPERT: The inverter displays all of the parameters.
3. Select the required number of a write parameter using the arrow keys.
Press the OK key.
4. Select the value of the write parameter using the arrow keys.
Accept the value with the OK key.
O You have now changed a write parameter using the BOP-2.
The converter saves all the changes made using the BOP-2 so that they are protected
against power failure.
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A.3 Using the operator panel BOP-2

A3.4 Changing indexed parameters

Changing indexed parameters

For indexed parameters, several parameter values are assigned to a parameter number.
Each of the parameter values has its own index.

Procedure
1 .
|:>2 To change an indexed parameter, proceed as follows:
1. Select the parameter number.

2. Press the OK button and set the parameter index. @) P840[00]

3. Press the OK button and set the parameter value for | I'g 0.0
the selected index. o)

You have now changed an indexed parameter.

A.3.5 Directly entering the parameter number and value

Directly select the parameter number
The BOP-2 offers the possibility of setting the parameter number digit by digit.

Prerequisite

The parameter number is flashing in the BOP-2 display.

Procedure

1 .
|:> 2 To select the parameter number directly, proceed as follows:
1. Press the OK button for longer than five seconds.

2. Change the parameter number digit-by-digit.
If you press the OK button then the BOP-2 jumps to the
next digit.

3. If you have entered all of the digits of the parameter
number, press the OK button.

O

You have now entered the parameter number directly.
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A.3 Using the operator panel BOP-2

Entering the parameter value directly
The BOP-2 offers the option of setting the parameter value digit by digit.

Prerequisite

The parameter value flashes in the BOP-2 display.

Procedure

To select the parameter value directly, proceed as follows:
|:>1 1. Press the OK button for longer than five seconds.

2. Change the parameter value digit-by-digit.
If you press the OK button then the BOP-2 jumps to the
next digit.

3. If you have entered all of the digits of the parameter
value, press the OK button.

You have now entered the parameter value directly.

A.3.6 A parameter cannot be changed

When must you not change a parameter?

The converter indicates why it currently does not permit a parameter to be changed:

READONLY/| _ -RUNNING | _
I_ M2 I_ )2 s

You have attempted to change You must change to basic  You must turn the motor off to
a read-only parameter. commissioning to set this set this parameter.
parameter.

The operating state in which you can change a parameter is provided in the List Manual for
each parameter.
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A.4 Handling STARTER

A4 Handling STARTER

A4.1 Change settings

After the basic commissioning, you can adapt the inverter to your application as described in
the Commissioning guidance (Page 57).

STARTER offers two options:

® Change the settings using the appropriate screen forms - our recommendation.
(@ Navigation bar: For each inverter function, select the corresponding screen form.
@ tabs: Switch between screen forms.

If you change the settings using screen forms you do not need to know the parameter
numbers.

=P My F

(@ Control_Unit \._/o 4
; ;.j;:zu"r:.on (Cmraguraw Drive data sets | Command data sets | Urits | Reference varisbles - setfing  1/0 corfiguration |\j/
* Drive navigator =
8= Inputsfoutputs 5 C
B3 Setpoint channel
B3 Open-loop/dosed:
- Functions 12] Standard |70 with AS
-3 Messages and mol
@ ® Technology contre
5% Commissioning No protacs Fras bslagean configation with BICD ERre et TalE S
» Control panel
> Device trace
» Identification/
Bl Communication
+- % Diagnostics =] - 05:[0 (Actiy = Clase Help

b

® You change the settings using the parameters in the expert list.
If you wish to change the settings using the expert list, you need to know the
corresponding parameter number and its significance.

Saving settings so that they are not lost when the power fails

The inverter initially only saves changes temporarily. You must do the following so that the
inverter saves your settings securely in the event of a power failure.

Procedure

1 . : .
|:>2 Proceed as follows to save your settings in the inverter so that they are not lost when the
power fails:

1. Mark the appropriate drive in the project navigator.
2. Click the 83| Save (RAM to ROM) button.

O You have saved your settings securely in the inverter in case of a power failure.
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Go offline

You can now exit the online connection after the data backup (RAM to ROM) with @
"Disconnect from target system".

A4.2 Optimize the drive using the trace function

Description

The trace function is used for inverter diagnostics and helps to optimize the behavior of the
drive. Start the function in the navigation bar using "... Control_Unit/Commissioning/Device
trace".

In two settings that are independent of one another, using ., you can interconnect eight
signals each. Each signal that you interconnect is active as standard

You can start a measurement as often as required; the results are temporarily stored (until
you exit STARTER) under the "Measurements" tab, together with the date and time. When
terminating STARTER or under the "Measurements" tab, you can save the measurement
results in the *.trc format.

If you require more than two settings for your measurements, you can either save the
individual traces in the project or export them in the *.clg format — and if necessary, load or
import.

Recording

Recording is performed in a CU-dependent basic clock cycle. The maximum recording
duration depends on the number of recorded signals and the trace clock cycle.

You can extend the recording duration by increasing the trace clock cycle by multiplying with
an integer factor and then accepting the displayed maximum duration with «/|. Alternatively,
you can also specify the measurement period and then calculate the trace clock cycle of
STARTER using +|.

Recording individual bits for bit parameters

You can record individual bits of a parameter (e.g. r0722) by allocating the relevant bit using
"bit track" ().

Mathematical function

Using the mathematical function (gD you can define a curve, for example the difference
between the speed setpoint and the actual speed value.

Note

If you use the "record individual bits" or "mathematical functions" option, then this is
displayed under signal No. 9.
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Trigger

You can create your own start condition (trigger) for the trace. With the factory setting
(default setting) the trace starts as soon as you press the | button (Start Trace). Using the
button -, you can define another trigger to start the measurement.

Using pretrigger, set the time for the recording before the trigger is set. As a consequence,
the trigger condition traces itself.
Example of a bit pattern as trigger:

You must define the pattern and value of a bit parameter for the trigger. To do so, proceed
as follows:

Using ~|, select "Trigger to variable - bit pattern"
Using [], select the bit parameter

Using sn. |, open the screen form in which you set the bits and their values for the start
condition

ojo} |

[[@j8Jala]o[ofo[o] [o[o]a]o]o[o[a]a] [o[o[o[o]o[o[o]o

(Bl bex] (D] [P fex D] [P e[ 1 [0 ][ 1] @
cloce |
DIO
DI 1
- DI2

©) Select the bits for the trace trigger, upper row hex format, lower row binary format
® Define the bits for the trace trigger, upper row hex format, lower row binary format

Figure A-3  Bit pattern

In the example, the trace starts if DIO and DI3 are high and DI2 is low. The state of the other
digital inputs is not relevant for the start of the trace.

Further, you can either set an alarm or fault as start condition.
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Display options
In this area, you can set how the measurement results are displayed.
® Measurement repetition

This places the measurements that you wish to perform at different times above one
other

® Arrange curves in tracks
This means that you define as to whether all measured values are to be displayed with a
common zero line — or whether each measured value is displayed with its own zero line.

® Measuring cursor on
This allows you to analyze the measuring intervals in detalil

x
E--% Project_Trace Jl UREES § EEHD j IGIZU—CUZ"UE—Z—DP—F j LILIEI |
#] Insert singls drive unit Trace | Measurementsl Timne diagram | FFT diagram | Bode diagram
B flls G120_CUZ40E_2 DP_F i
B4 Contral_nit o 2»| Signals
-} Configuration = Ho. | Active Signal Comment Color
- ) Expert st = 1 [v| |Cortrol_Unit.r64 s || Control_Unit r64: Speed cortraller system devistion L
¥ Drive navigator [=] 2 [w] |Cortral_Unit.r&s (= Cortral_Unit.r&s: Slip frecuency ¥
= Inputs;‘outputs — El [w] |Cortrol_Unit.r&6 || Comtrol_Unit réifi: Output fregquency L4
- 2% Setpoint channel ] 4 [v] | Control_Unit r75200] ]| Control_Unit r752[0] CU analng inputs input voltsge/ourrent actual, 410 (T 3/4) v
B3 Open-loop/ciosed-loo 5 | [w| |Cortrol Unilr722 e Cortral_Unitr722: CU digial inpus, stalus G
[~ 3 Functions &0 5 -
[ ¥ Messages and monito — 7 = ol —
[#- % Technology controller ‘ ) 1 = —
=} >:> Commissioring x ] 7] |Bittracks Bitspuren — T
L » Conkrol panel — —
> Device trace Fo0 22| Recording
> Identificationjopt Meas. value acuisition: IIsochrnnous recording - ime-limited hace j
[H- ¥ Communication e
[~ Diagnostics - Basic cycle clock: Ams  [GE120_CUZ40E_2 DF F|
[+ Documentation ? | " X =
-] SINAMICS LIBRARIES - IFeetery I =
B MONITOR Trace cycle clock: fl I 4 ms
Druration: I EEEZ:CI ms 4= | Mauimum duration: I E5B2  msz
2 | Trigger
Type: Trigger on variable - Bit pattern hd it mask:
I 99 P J 10140 l—DHex_
Par. no. / wvariable: IConlro\_Un\t.r?22, CO/BO: CU digital inputs, status I:l 1¥01X
Cye.clack Ams [G120_CUZ40E_2 DF_F] f, 1R11x \ o Bir..
Prefrigger. B00=<5 ms 1X10% .
2> | Display options
I Repeated measurement
™ Asange curves in racks
™ Measuring cursor D
&7 by T andy
I~ Limit display range to the last
I 30553: it
2| | ©
Project I 1 Contral_Unit Device trace |
Figure A-4  Trace dialog box
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A.5 Interconnecting signals in the converter

A.5 Interconnecting signals in the converter
The following functions are implemented in the converter:
® Open-loop and closed-loop control functions
e Communication functions
® Diagnosis and operating functions

Every function comprises one or several blocks that are interconnected with one another.

Inputs Parameter Output
|
MOP enable (higher) v
1035 MOP output
speed
[rpm]

MOP enable (lower) | MOP [———1{r1050 >

31036

Figure A-5  Example of a block: Motorized potentiometer (MOP)

Most of the blocks can be adapted to specific applications using parameters.

You cannot change the signal interconnection within the block. However, the interconnection
between blocks can be changed by interconnecting the inputs of a block with the appropriate
outputs of another block.

The signal interconnection of the blocks is realized, contrary to electric circuitry, not using
cables, but in the software.

| [pos4oo] ONJ/OF

—~—{5[bio0__Hr0722.0 l)ﬁl 7220 F1

Figure A-6  Example: Signal interconnection of two blocks for digital input 0
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Binectors and connectors
Connectors and binectors are used to exchange signals between the individual blocks:
e Connectors are used to interconnect "analog” signals. (e.g. MOP output speed)

e Binectors are used to interconnect "digital" signals. (e.g. 'Enable MOP up' command)

) . XXXX )
Binector input _E) Binector output

BI BO
BICO block IXXXX Binector/connector
IXXXX output
CO/BO

XXXX
Connector input IXXXX Connector output
Cl co

Figure A-7  Symbols for binector and connector inputs and outputs

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 summary reduces the number of parameters and simplifies
parameter assignment.

Binector or connector outputs (CO, BO or CO/BO) can be used more than once.
When must you interconnect signals in the converter?

If you change the signal interconnection in the converter, you can adapt the converter to a
wide range of requirements. This does not necessarily have to involve highly complex
functions.

Example 1: Assign a different function to a digital input.
Example 2: Switch the speed setpoint from the fixed speed to the analog input.
How much care is required when you change the signal interconnection?

Always take care when establishing internal signal 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 signals in plain text and simplifies their
interconnection.

Where can you find additional information?

® This manual is sufficient for simple signal interconnections (e.g. assigning a different
function to digital inputs).

e The parameter list in the List Manual is sufficient for more complex signal
interconnections.

® You can also refer to the function diagrams in the List Manual for complex signal
interconnections.
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Principle when connecting BICO blocks using BICO technology

An interconnection between two BICO blocks comprises a connector or binector and a BICO
parameter. The interconnection is always established from the perspective of the input of a
particular BICO block. This means that the output of an upstream block must always be
assigned to the input of a downstream block. 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.

This interconnection logic involves the question: where does the signal come from?

Example

You have to use the BICO technology when adapting the function of inputs and outputs. You
find examples in the section Adapting the terminal strip (Page 79).

Note

For the basic commissioning, you determine the function of the interfaces for your converter
via predefined settings (p0015).

If you subsequently select a different predefined setting for the function of the interfaces,
then all interconnections that you changed will be lost.
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A.6 Application examples

A.6.1 Configuring the PROFIBUS communication with STEP 7

A6.1.1 Precondition

Using a suitable example, the following section provides information on how you configure
the communication of an inverter to a higher-level SIMATIC control system.

To configure the communication between an inverter and a SIMATIC control system, you
require the SIMATIC STEP 7 software tool with HW Config.

It is assumed that you are knowledgeable about working with SIMATIC control systems and
that you have a sound understanding of the STEP 7 engineering tool.

A.6.1.2 Creating a STEP 7 project and network

Procedure

|:>‘l In order to create a STEP 7 project, proceed as follows:
1. Create a new STEP 7 project, e.g. "G120_in_S7".
2. Insert a SIMATIC control S7 300 CPU.

ESIMATIE Manager - [G120_in_57 -- C:\5iemens'Step?'.57projiG120_in_}] = |D|ﬂ
%File Edit | Insert PLC View Options ‘Window Help 2] =l

Station 1 SIMATIC 400 Station | @& || <MoFiter> - 2@
Subnet 2 SIMATIC 300 Skation s
- eling field
Program » 3 SIMATIC H Station
4 SIMATIC P Station
5 Other Station
6 SIMATIC 55
7 PGIPC

57 Software k
57 Bloch: F
17, Sofbware k

Swmbio] Tiable
i 5

Texk Librarsy, itian, P

External Source. ..

Inserts SIMATIC

Shared Declarations  »

3. Select the SIMATIC 300 station in your project and open HW Config.

4. Insert an S7 300 mounting rail from the hardware catalog into your project with drag &
drop.

5. Locate a power supply at slot 1 of the mounting rail and a CPU 315-2 DP control at slot 2.
When inserting the control, HW Config opens the network setting.
6. Create a PROFIBUS DP network.
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‘W Config - [SIMATIC 300 (Configuration) — G120_in_87] = |E| |i|
O Staton Edit Insert PLC view Opfions Window Help _|=] x|
D@ gigee | dalpo) 28 e

ﬂ olx

Find: I ot | dhi

PROFIBUS: DP-hMastersystem (1)
Profile: IStandard LI
1 CPU 314C2 PP =]

-3 CPU 315

=13 CPU 3152 DP

@ 5EST 315-2AF00-0ABD
(8 GES7 315-2AFUT-0ABD
8 GES7 315-2AF02-0ABD
(3 6ES7 15-2AFI3-0ABD

{8 5ES7 315-24F82-04B0

-1 BES7 315-2AF83-0AB0
« 3 g ur 200 AES7 316-2AG1-0ARD
Siot| [} Module Ordernumb. [Fo M. ]1. |o.|c.| Egg
[d Psao7ea EES? 307-1BAD ﬂ WA T LI
'E cPU 3152 DP BES?7 315-2A0QV2 62 _| |sES7 315-24G10-04E0 | =1 52 |
J =) ErY) Wyark memaony 128KE; 0.1 instructions: MPI+ _
3 DF connection (OF mastVlave), multi-tier
ﬂ configuration up to 32 modules; Send and receive LI
Press F1 to get Help. [ \ 4
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You have created a STEP 7 project with a SIMATIC control and a PROFIBUS network.
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A.6.1.3 Inserting the inverter into the project

There are two ways to insert an inverter into the project:
1. Using the inverter GSD
2. Using the STEP 7 object manager
The more user-friendly option is only available when STARTER is installed (see Section

Commissioning tools (Page 23)).
Precondition
You have installed the GSD of the inverter in your PC using HW Config (menu "Options -
Install GSD files").
Procedure
1 . . . .
|:>2 In order to insert an inverter into your project, proceed as follows:
1. Insert the inverter by dragging and dropping it into the PROFIBUS network.

You can find the inverter under "PROFIBUS DP - Other field devices" in the HW Config
hardware catalog.

B Hw Config - [STMATIC 300 (Configuration) -- G120_in_57] (=1
E"] Station Edit Insert PLC ‘Wiew Options Window Help = LI

D228 % &|=e daBDo 2|

= Ml
(1) PROFIBUS: DP-Mastersystern (1] o o I ;i
L —4
7 Profile: IStandard ﬂ
=] w— PROFIEUS DP -

B0 Additional Field Devices

£ Drives S
1 (2 SINAMICS \
T SINAMICS G120 CU230P-2 DP
_'lll B SINAMICS G120 CU240x-20PYn N

O g SINAMICS G120C DR{F] V4.4

[ Universal module
3 SINAMICS G120C DF(F) Y4, [ P channel 4 words
:‘:I el ) [] Standaid telegram 1, PZD-2/2 "
Slat D... | Order Humber / Designation | Address | O Address | L. [] Standard telegram 20, P2D-2/6 \
1 195 |Standard telegram 1, P20-2/2  [256..250 |256..259 <] E SIEMENS telegram 352, FZD-6/|
2 SIEMENS telegr 352, PKwW+FZ
3 [ SIEMENS telegr 354, PKW+PZE))§®~>_~
4 [] Free telearam, FZ0-8/8
5 [] slavetoslave, PZDA
B [] slavetoslave FZD-2
7 [] slavetoslave FZD-4
g [] PROFIsafe standard telegram 20 LI
q P — T T IR Y
& E5L3 210-1KE e 3
DP slave SINAMICS G120C with DPV2 interface [cyclic, non-cyclic, -
il slave-ta-glave communications, PROF|safe]
12 [ |
Press F1 to get Help, [ [ l_ A
2. Enter the PROFIBUS address set at the inverter in HW Config.
3. Select the appropriate telegram and insert the telegram into slot 1 of the inverter by
dragging and dropping.
More information on the telegram types can be found in Chapter Cyclic communication
(Page 99).
4. If you wish to assign several inverter slots with telegrams, then you must comply with the

permitted sequence of slot assignments.
5. Save and compile the project.
6. Download the project data to the S7-CPU.

O You have inserted your project into the inverter and loaded your configuration to the CPU.
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Permitted sequence for the slot assignment

1. PROFlIsafe telegram, if one is being used.
Information on connecting the inverter via PROFIsafe can be found in the "Safety
Integrated Function Manual".

2. PKW channel, if one is used.

3. Standard, SIEMENS or free telegram, if one is used.

4. Direct data exchange

If you do not use one or several of the telegrams 1, 2 or 3, configure your telegrams starting
with the 1st slot.

Cyclic communication to the inverter when using the universal module

A universal module with the following properties is not permitted:

e PZD length 4/4 words

e Consistency over the complete length

With these properties, the universal module has the same DP identifier (4AX) as the "PKW
channel 4 words". The higher-level control does not establish cyclic communication with the
inverter.

Workaround when using the universal module above:
® In the properties of the DP slave, change the PZD length to 8/8 bytes

e Change the consistency to "Unit".

SINAMICS G120C converter
Operating Instructions, 01/2013, FW V4.6, ASE02999804C AB 375

Q-Pulse Id Active 17/06/2014 Page 375 of 404



Appendix
A.6 Application examples

A.6.2 Configuring the PROFINET communication with STEP 7

A6.2.1 Precondition

Using a suitable example, the following section provides information on how you configure
the communication of an inverter to a higher-level SIMATIC control system.

To configure the communication between an inverter and a SIMATIC control system, you
require the SIMATIC STEP 7 software tool with HW Config.

It is assumed that you are knowledgeable about working with SIMATIC control systems and
that you have a sound understanding of the STEP 7 engineering tool.

A6.2.2 Configuring the controller and converter in HW Config

Using an example of a SINAMICS G120 with Control Unit CU240B-2 or CU240E-2, the
procedure shows how you insert the inverter into the project.

Procedure
1 ) I .
|:>2 Proceed as follows to configure communications between the inverter and the control system
via PROFINET:

1. Open HW Config in STEP 7 via "Insert/[Station]", and create the components in
accordance with your hardware structure. The following example is limited to the
components that are absolutely required.

2. Build your station with a rack and power supply unit.

3. Insert the CPU.

HW Config opens a screen form with suggestions for the next free IP address and a
subnet screen form.

4. If you have configured a local area network, and are not working within a larger Ethernet
network, use the proposed entries.

Otherwise, ask your administrator about the IP addresses for the PROFINET participants
and subnet mask. CPU and supervisor must have the same subnet screen form.
x|
General  Parameters |
If & subnet is selected,
the nest available addresses are suggested.
IP address: [132168.01 ga‘;‘:?m e ‘
Subnet mask: |255.255.255.D
" Use router 2
[T Use different method to obtain IP address R ocieee I— @j
: at : Mew... =
Froperties,..
Delete I
5. Use the "New" button to either create a new PROFINET subnet or select an existing one.
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6. Assign a name for your PROFINET network.
7. Exit this screen form and the next one with OK.

8. Select your subnet.
=on |

PN_001: PN-10_System (100)

&

9. Using the hardware catalog, first insert the inverter using drag & drop.

10.Insert the communication telegram.
B PROFIBLUS-PA
=488 PROFINET 10
{21 Additional Field Devices

=-{Z3 Drives
E-Z0 SINAMICS
SINAMICS DC MASTER CBE20V1.1
SINAMICS DC MASTER CBE20YV1.2
SINAMICS DC MASTER CBE20YV1.3
SINAMICS DC MASTER CBE20%1.4
=] ENAMICS G120 CU240E-2 PN(-F) V4.5 \']/

(S

Emply submodule

Free telegram, FZD-8/8

PROFIsafe telegr 30

PROFIsafe telegr 900

SIEMENS telegram 350, PZD-4/4
SIEMENS telegram 352, PZD-6/6
SIEMENS telegram 353, PEMW+FZD-2/2
SIEMENS telegram 354, PK\W+PZD-6/6
Standard telegram 1, PZD-2/2

Standard telegram 20, PZD-2/6
Supplementary data, PZD-2/2
Supplementary data, PZD-2/4
Supplementary data, PZD-2/6
Supplementary data, safety information channel, FZD-0/3
e SINAMICS G120C PN V4.5

@ SINAMIFS (1900 F1I2400.2 PALEI UL &

11.0pen the properties window of the inverter and enter a unique and descriptive device

name for the inverter.

Using the device name, the PROFINET controller assigns the IP address when starting

up.

PS 307 54
CPU 315-2 PN/DP

PN_001: PN-10_System (100)

oG,

]
-

TR & % [

=

12.You will also find the proposed IP address in this screen form. If required, you can

change the IP address via "Properties".
13.Save your hardware configuration with "Save and compile" (Ef',l,',).

14.Load the configuration into the control unit via the gy button.
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0

See also
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15.Enter the IP address of the controller.

If you do not have the IP address readily available, you can display the participants that
can be reached by clicking the "Display" button. Select the control from the list of
accessible participants, and exit the screen form with OK.

Select Node Address )

gN%g?chsnummmkhmmmmwwmmm nr2

Rack:
Slat:

Target Station:

& [ocal

" | Can be reached by mesns of getewsy

x|

1P address

J

| MAC address

192.168.0.11
|

00-1B-1B-14-70-E0 CPU 317-...

Standard

J Module type | StamnwneJ Module name _P

CPU317-2...
=

Accessible Nodes

192.168.0.12

4

00-18-1B-14-B
00-1B-1B-14-7

1-87

CPU 317F... Safety
0-E0 y. | CPU 317-..

Standard

CPU 317F-..
U372,

| 2

16.If you have installed Drive ES Basic, open the STARTER by double-clicking the inverter
symbol in the Hardware Manager and configure the inverter in the STARTER.

In this case, STARTER automatically accepts the device name and IP address. The
approach described in the following section is therefore superfluous.

17.1f you are working with the GSDML, close HW Config now and create a reference for
STARTER as described in the following section.

You have configured the communication between the inverter and the control unit using

PROFINET.

Connect the converter to PROFINET (Page 93)

Active 17/06/2014
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A.6.2.3 Create a reference for STARTERS

If you have configured the inverter via GSDML, in STEP 7, you must create a reference of
the inverter for STARTER, so that you can call up STARTER from STEP 7.

This procedure is described using the example of a SINAMICS G120 with Control Unit
CU240B-2 or CU240E-2.

Procedure
1 .
|:> 2 Proceed as follows to create a reference of the inverter for STARTER:
1. Highlight the project in the SIMATIC manager
2. Open the "Insert single drive unit" screen form by right clicking on "Insert New
Object/SINAMICS".
3. Under the "Drive device/address" tab, set the device family, device and the firmware
version.
4. In the device version, select your inverter.
5. Set the online access.
6. Set the address.
7. Enter the PROFINET device name in the "General" tab.
x|
General Diive UniHBusAddfessI
Device family: [SINAMICS = 0
Device: [sinamics G120 g&2l(3)
Device characteristic:
Characteristic Order no.
Cl240 BSL3 244w
ClJ240B-2 BSL3 244-wmenD-uBux
ClJ2408-2 DP BSL3 244-wmen-wPux
ClI240E-2 BSL3 244-wmn2-wBux
CU240E-2 DP BSL3 244-nuxn2-xPux
CU240E-2 DP-F BS5L3 244-nuxn3-wPux
CU240E-2 F
CLJ240E-2 PN
CU240E-2 PN-F
Versior: [45 = 0
Online access: ||p ﬂ 6
Address: [169.254.11.13 @
Slot: |2 _J:'
8. Exit the screen form with OK.
9. The inverter is visible in your project.
O In your project, you have created an inverter reference for STARTER. You can now call

STARTER from your STEP 7 project.
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A.6.2.4 Activate diagnostic messages via STEP 7

Procedure
1 . : . .
|:> 2 Proceed as follows to activate the diagnostic messages of the inverter:

1. In HW Config, select the inverter.

PS 307 54
CPU 315-2 PN/DP

Figure A-8  Highlight inverter in HW Config

2. By double clicking on slot 0 in the station window, open the property window for the
inverter's network settings.

ﬂ:l (1) FUOD1.PROFINET-D-System

Slat Module Order number
g FLIOOT PROFINETS0-4 £51 7 247-0BAF0-TFAG
A7 (] AT \-'“\
s Ay \ \’é
sl Awes
7 Drive

17 Motals doces Fowx
12 wlloud FIROF eae

13
1.4

3. Select the Parameters tab.

4. Activate the standard alarms.
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Properties - SINAMICS-G120P-CU230P-¥4.X (R-/S0) x|
General | Addiesses Parameters |
N
( Walue
[=] -3 Parameters g 4
(£} General settings
L [£] Activate diagnostics Inactive b
Inactive

Standard alaims (PROFIdiive)

Cancel I Help I

O You have activated the diagnosis messages.

With the next ramp-up of the controller, the diagnostic messages of the inverter are then
transferred to the controller.

A.6.2.5 Call the STARTER and go online

Procedure
|:>; To call STARTER from STEP 7 and establish an online connection to the inverter, proceed
as follows:
1. Highlight the inverter in the SIMATIC manager with the right mouse button.
2. Open the STARTER via "Open object".
3. Configure the inverter in STARTER and click on the Online button ([=3).
4. In the following window, select the inverter and then the S7TONLINE as access point.
Target device i Access point
v |FUOO1 f&s7oNLNE CTDEVICE
5. Exit the screen form with OK.
O You have called STARTER from STEP 7, and have established the online connection to the

inverter.
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A.6.3

A6.3.1

STEP 7 programming examples

Data exchange via the fieldbus

Data exchange via the fieldbus

382

Q-Pulse Id

Analog signals

The inverter always scales signals, which are transferred via the fieldbus, to a value of 4000

hex.

Table A-9  Signal category and associated scaling parameters

Signal category 4000 Hex & ... | Signal category 4000 Hex 4 ...
Speeds, frequencies p2000 Torque p2003
Voltage p2001 Power p2004
Current p2002 Temperature p2006

Control and status words

Control and status words consist of a higher-value and a lower-value byte. A SIMATIC
control interpretes words differently than the converter: the higher-value and the lower-value
byte are exchanged in each case during transmission. See also the following program

example.

SINAMICS G120C converter
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A.6.3.2 STEP 7 program example for cyclic communication

Network 1:  Control word 1 and setpoint The controller and inverter communicate via

Control word 1: 047E hex standard telegram 1. The control specifies

Setpoint: 2500 hex control word 1 (STW1) and the speed setpoint,
L WHIGHATE while the inverter responds with status word 1
T MW 1 (ZSW1) and its actual speed.

S In this example, inputs EO.0 and EO0.6 are linked

T MW 3
to the ON/OFF1 bit or to the "acknowledge fault"
Network 2:  Acknowledge fault bit of STW 1.
Control word 1 contains the numerical value
047E hex. The bits of control word 1 are listed in
E r\En g's the following table.

The hexadecimal numeric value 2500 specifies
the setpoint frequency of the inverter. The
maximum frequency is the hexadecimal value
4000 (also see Configuring the fieldbus

U E 0.0
> W 5h (Page 91)).

Network 3:  Switch the motor on and off

The controller cyclically writes the process data
Network 4: _ Write process data to logical address 256 of the inverter. The
inverter also writes its process data to logical
address 256. You define the address area in HW

L mw 1 Config.
T PAW 256

L Mw 3

T PAW 258

Network 4. Read process data

Status word 1: MW 5
Actual value: MW 7

L PEW 256
T MW 5
L PEW 258
T MW 7
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Table A- 10 Assignment of the control bits in the inverter to the SIMATIC flags and inputs

HEX |BIN |Bitin | Significance Bitin Bitin Bitin Inputs
STW1 MW1 MB1 MB2
E 0 0 ON/OFF1 8 0 EO0.0
1 1 OFF2 9 1
1 2 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 E0.6
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 t 5 5
0 14 Motorized potentiometer { 6 6
0 15 Data set changeover 7 7

Active 17/06/2014

SINAMICS G120C converter
Operating Instructions, 01/2013, FW V4.6, ASE02999804C AB

Page 384 of 404



Appendix

A.6.3.3

STEP 7 program example for acyclic communication

OB1: Cyclic control program

Network 1:  Reading and writing parameters

I/ read parameters

O(

U M

UN M

)

O(

U M

UN M

)

R M

SPB RD
Il write parameters

o(

U M

UN M

)

O(

U M

UN M

)

R M

SPB WR

BEA
RD: NOP 0

CALL FC

BEA
WR: NOP 0

CALL FC

SINAMICS G120C converter
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9.0

9.1

9.3

9.3
9.0

9.1
9.0

9.2
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M9.0
M9.1
M9.2
M9.3

A.6 Application examples

Starts reading parameters
Starts writing parameters

Displays the read process
Displays the write process

The number of simultaneous requests for acyclic
communication is limited. More detailed
information can be found under
http://support.automation.siemens.com/WW/view
/de/15364459
(http://support.automation.siemens.com/WW/vie

w/en/15364459).
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FC1: PAR_RD Network 2:  Read request, part 1
Network 1:  Parameters for reading CALL SFC 58
REQ =M9.0
10ID =B#16#54
LADDR =WH#16#170
L MB 40 RECNUM :=B#16#2F
T DB1DBB 0 RECORD :=P#DB1.DBX0.0 BYTE 28
L B#16#01 RET_VAL =MW10
T DB1.DBB 1 BUSY =M8.1
T DB1.DBB 2 U M 8.1
L MB 62 R M 9.0
. T DB1.DBB 3 s M 9.
L MW 50 Network 3:  Read delay after a read request
T DB1.DBW 6
L MB 58
T DB1.DBB 5
L MW 63
. T DB1.DBW 8 U M 8.1
s 1l = EN gST#‘I >
T  DB1.DBW 12 2
SS T 1
L MB 59 U M 8.3
T DB1.DBE 11 R T 1'
L MW 65 U T 1
) T DB1.DBW 14 - M 8.2
L MW 54 Network 4:  Read request, part 2
T DB1.DBW 18
L MB 60
T DB1.DBB 17
L Mw 67 CALL SFC 59
T DB1.DBW 10 REQ =M8.2
I : )
I0ID =B#16#54
_ﬁ_ '\D";‘; DBS\? o2 LADDR  :=W#16#170
: RECNUM :=B#16#2F
L M8 61 RET_VAL :=MW12
T DB1.DBB 23 BUSY =M8.3
£ o RECORD :=P#DB2.DBX0.0 BYTE 36
T DB1.DBW 26
U M 8.3
R M 8.2
Figure A-9  Reading parameters
Note

With PROFINET standard function blocks (SFB) instead of system functions (SFC)

With acyclic communication via PROFINET, you must replace the system functions with
standard function blocks as follows:

SFC 58 -~ SFB 53
SFC 59 - SFB 52
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Table A- 11 Request to read parameters

A.6 Application examples

Data block DB1 | Byte n Bytesn+1 n
Header Reference MB 40 01 hex: Read request 0
01 hex Number of parameters (m) MB 62 2
Address, Attribute 10 hex: Parameter value | Number of indexes MB 58 4
parameter 1 Parameter number MW 50 6
Number of the 1stindex MW 63 8
Address, Attribute 10 hex: Parameter value | Number of indexes VB 59 10
parameter 2 Parameter number MW 52 12
Number of the 1stindex MW 65 14
Address, Attribute 10 hex: Parameter value | Number of indexes MB 60 16
parameter 3 Parameter number MW 54 18
Number of the 1stindex MW 67 20
Address, Attribute 10 hex: Parameter value | Number of indexes VB 61 22
parameter 4 Parameter number MW 56 24
Number of the 1stindex MW 69 26

SFC 58 copies the specifications for the parameters to be read from DB 1 and sends them to
the inverter as a read request. No other read requests are permitted while this one is being

processed.

After the read request and a waiting time of one second, the controller takes the parameter
values from the inverter via SFC 59 and saves them in DB 2.
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FC3: PAR_WR Network 2:  Write request:
Network 1:  Parameters for writing CALL SFC 58
REQ =M9.1
101D =B#16#54
LADDR =WH#H16#170
L MB 42 RECNUM =B#16#2F
T DB3.DBB 0 RECORD :=P#DB3.DBX0.0 BYTE 14
L B#16#02 RET_VAL :=MW10
T DB3.DBB 1 BUSY =M8.1
L B#16#01
T DB3.DBB 2 u ™M 81
R M 9.1
L MB 44 S M 93
T DB1.DBB 3 :
I
L MW 21
T DB3.DBW 6
L MW 23
T DB3.DBW 8
L MW 35
T DB3.DBW 12
L MB 25
T DB3.DBB 10
L MB 27
T DB3.DBB 11

Figure A-10 Writing parameters

Explanation of FC 3

Table A- 12 Request to change parameters

Data block DB3 | Byte n Bytesn+1 n
Header Reference MB 42 02 hex: Change request 0

01 hex Number of parameters VB 44 2
Address, 10 hex: Parameter value Number of indexes 00 hex 4
parameter 1 Parameter number MW 21 6

Number of the 1stindex MW 23 8
Values, Format MB 25 Number of index values VB 27 10
parameter 1 Value of the 1st indexMW35 12

SFC 58 copies the specifications for the parameters to be written from DB 3 and sends them
to the inverter. The inverter blocks other write jobs while this write job is running.
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A.6.4 Configuring slave-to-slave communication in STEP 7

Two drives communicate via standard telegram 1 with the higher-level controller. In addition,
drive 2 receives its speed setpoint directly from drive 1 (actual speed).

PROFIBUS: DP master system(1)

L[/ i i S

El 6[3] SINAMIN E (4] SINAMII
Drive 1 (publisher) Drive 2 (subscriber)
Standard telegram 1, PZD-2/2 Telegram for free parameterization
AW 260 » PZD1: p2050[0] —p Control word 1
EW 260 |« PZD1: p2051[0] <— Status word 1
AW 262 » PZD2: p2050[1] —» not used
EW 262 |4 PZD2: p2051[1] 4— Actual value

Slave-to-slave communication

e AW 256 » PZD1: p2050[0] —» Control word 1
= EW 256 [«— PZD1: p2051[0] «— Status word 1 — PZD3: p2050[2] —» not used
S AW 258 [ PZD2: p2050[1] —» Main setpoint (p1070)
EW 258 [~ PZD2: p2051[1] 4— Actual value —> PZD4: p2050[3] —» Main setpoint (p1070)

Figure A-11 Communication with the higher-level controller and between the drives with direct data exchange

Setting direct data exchange in the control

Procedure
1 . .
|::>2 Proceed as follows to set direct data exchange in the control:
1. In HW Config in drive 2 (subscriber), insert a direct & Addiionsl Field Devices
data exchange object, e.g. "Slave-to-slave, PZD2". = e N

=] E SINAMICS G120 CUZ230P-2 DP V4.4
Universal module

PEW channel 4 words

Standard telegram 1, FZ0-2/2
Standard telegram 20, FZ0-2/6
SIEMEMS telegram 380, FZ0-4/4
SIEMEMS telegram 352, FZD-E/6
SIEMENS telegr 353, PKwW+FZD-2/2
SIEMENS telegr 354, PKW+FZD-6/6
Free telegram, FZ0-8/8
Slave-to-slave, PZD-1
Slave-to-slave, PZD-2,
Slave-to-slave, FZD-4

= S T P T S L R T W o NPT W

Y Y e S Sy o) ) oy o) -]

<

2. With a double-click, open the

) i tot| [} D OrderNumber / Designation | | Addhess | 0 Addvess | Co.._ |
dialog box to make additional

195 [Standard telegram 1, PZD-2/2 [260..263 |260...263
129 |Slave-to-slave, PZD-2

nfon| | |ra]— w0

settings for the direct data \;|\
exchange. [ )
g \B)
e
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Activate the tab "Address
configuration”.

Properties - DP slave .’£|

Address /1D | Addhess configuration |

Select line 1. Row

Open the dialog box in which you
define the Publisher and the
address area to be transferred.

5

e
~Urissed da)

A,m'@v :

Mode

(&

§

s | e |
SeleCt Dx for direCt data- Properties - DP slave - Address configuration - Row 1 .’S]
exchange Mode: IDK—E.I (Diect data exchange)
(publisher). OF sddess | \

Hame:

In the address field, select the
start address specifying the data

Select the address of drive 1 TRHEIETE ) @ =g

area to be received from drive 1. *** | "
In the example, these are the
status word 1 (PZD1) and the Length o—\ &)
actual speed value with the start | uw Bpe
address 256. Consistency: Totalengh
SIS Coreet | __biob_|

3 I
) o
ISINAHICS G|
Address type: |Irul b
I

[Slavetostave
7

Close both screen forms with OK.

You have now defined the value range for direct data exchange.

In the direct data exchange, drive 2 receives the sent data and writes this into the next
available words, in this case, PZD3 and PZD4.

Settings in drive 2 (subscriber)

Drive 2 is preset in such a way that it receives its setpoint from the higher-level controller. In
order that drive 2 accepts the actual value sent from drive 1 as setpoint, you must set the

following:

® |ndrive 2, set the PROFIdrive telegram selection to "Free telegram configuration" (p0922

= 999).

® |ndrive 2, set the source of the main setpoint to p1070 = 2050.3.

The inverter indicates the inverter addresses that are configured for direct data exchange in

parameter r2077.

390
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A.6.5 Connecting fail-safe digital inputs

The examples comply with PL d according to EN 13849-1 and SIL2 according to IEC 61508
for the case that all components are installed within one control cabinet.

9|+24V out

16[DI 4 ]F_Dl

Control Unit

17|DI 5

69(DI COM1
E 34|DI COM2
28|GND

Figure A-12 Connecting a sensor, e.g. Emergency Stop mushroom pushbutton or limit switch

24V DC

“

Al Y11 Y12 13 23 33
| | Control Unit
3TK2823-1CB30 \ \
16|DI 4
W \ L +7ois ] F-DI
69|DI COMA1
Y21 Y22 A2 14 24 Y34 34|DI COM2

M

Figure A-13 Connecting a safety relay, e.g. SIRIUS 3TK28

24V DC

SIMATIC 17

SM326 21 Control Unit
37

16]DI 4
Ax.0 3 [ 17|D1 5 }F'D'
19 69]DI COMA1
2 34|DI COM2

39

M

Figure A-14 Connecting an F digital output module, e.g. SIMATIC F digital output module
You can find additional connection options and connections in separate control cabinets in

the Safety Integrated Function Manual, see Section: Further information on your inverter
(Page 395).
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A.7 Documentation for acceptance of safety functions

A7.1 Machine documentation

Machine or plant description

Designation

Type
Serial number

Manufacturer

End customer

Block diagram of the machine and/or plant:

Inverter data

Table A- 13 Hardware version of the safety-related inverter

Labeling the drive Order number and hardware version of the inverter

Function table

Table A- 14  Active safety functions depending on the operating mode and safety equipment

Operating mode | Safety equipment Drive Selected safety function Checked
Example:
Automatic Protective door closed Conveyor belt
Protective door open Conveyor belt STO
Emergency Stop button Conveyor belt STO
pressed

SINAMICS G120C converter
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Acceptance test reports

File name of the acceptance reports

Data backup
Data Storage medium Holding area
Archiving type Designation Date
Acceptance test reports
PLC program
Circuit diagrams
Countersignatures
Commissioning engineer
This confirms that the tests and checks have been carried out properly.
Date Name Company/dept. Signature
Machine manufacturer
This confirms that the settings recorded above are correct.
Date Name Company/dept. Signature
A.7.2 Log the settings for the basic functions, firmware V4.4 ... V4.6
Drive = <pDO-NAME_v>
Table A- 15 Firmware version
Name Number Value
Control Unit firmware version ri8 <rl8_v>
Sl version, safety functions integrated in the drive (processor 1) r9770 <r9770_v>
SINAMICS G120C converter
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Table A- 16 Monitoring cycle

Name Number Value

S| monitoring clock cycle (processor 1) r9780 <r9780_v>
Table A- 17 Checksums

Name Number Value

Sl reference checksum S| parameters (processor 1) p9799 <p9799_v>

Sl reference checksum S| parameters (processor 2) p9899 <p9899_v>
Table A- 18 Settings of the safety functions

Name Number Value

Sl enable, functions integrated in the drive p9601 <p9601_v>

Only for the CU250S-2 | Sl enable safe brake control p9602 <p9602_v>

Control Unit

S| PROFIsafe address p9610 <p9610_v>

S| F-DI changeover, tolerance time p9650 <p9650_v>

S| STO debounce time p9651 <p9651 v>

Only for the CU250S-2 | S| Safe Stop 1 delay time p9652 <p9652_v>

Control Unit

Sl forced dormant error detection timer p9659 <p9659 v>
Table A- 19 Safety loghook

Name Number Value

Sl checksum to check changes r9781[0] <r9781[0]_v>
Sl checksum to check changes ro781[1] <r9781[1]_v>
Sl change control time stamp r9782[0] <r9782[0]_v>
Sl change control time stamp r9782[1] <r9782[1]_v>
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A.8 Further information on your inverter

A8.1 Manuals for your inverter

Table A- 20 Manuals for your converter

Depth of Manual Contents Available Download or order number
the languages
information
++ Getting Started Installing and commissioning | Chinese, Download
SINAMICS G120C the converter. English, (http://support.automation.sie
+++ Operating instructions (this manual) French, mens.com/WW/view/en/2233
German, 9653/133300)
'Sta"af)y ) SINAMICS Manual Collection
panish, Documentation on DVD,
Turkish
order number
+++ Function Manual for Safety | Configuring PROFIsafe. English, 6SL3097-4CA00-0YGO
Integrated Installing, commissioning and | German

operating fail-safe functions of
the converter.

+++ List Manual Complete list of all Chinese,

SINAMICS G120C parameters, alarms and faults. | English,
Graphic function diagrams. German

+ Installation Instructions for | Installing components English
reactors and braking
resistors

+++ Operating Instructionsfor Operating operator panels, English,
Operator Panels BOP-2 and | installing door assembly for German
I0P I0P
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A.8.2

Configuring support

Table A- 21  Support when configuring and selecting the converter

and DYNAVERT T drives, motor
starters, as well as SINUMERIK,
SIMOTION controls and
SIMATIC Technology

Italian, French

Manual or tool Contents Available Download or order number
languages
Catalog D 31 Ordering data and technical English, All about SINAMICS G120C
information for the standard German, (www.siemens.com/sinamics-g120c)
SINAMICS G converters Italian,
French,
Spanish
Online catalog (Industry | Ordering data and technical English,
Mall) information for all SIEMENS German
products
SIZER The overall configuration tool for | English, You obtain SIZER on a DVD
SINAMICS, MICROMASTER German, (Order number: 6SL3070-0AA00-0AGO0)

and in the Internet:

Download SIZER
(http://support.automation.siemens.com/W
W/view/en/10804987/130000)

Configuration Manual

Selecting geared motors,
motors, converters and braking
resistor based on calculation
examples

English,
German

Download engineering manual
(http://support.automation.siemens.com/W
W/view/en/37728795)

A.8.3

Product Support

If you have further questions

396
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You can find additional information on the product and more in the Internet under: Product
support (http://support.automation.siemens.com/WW/view/en/4000024).

In addition to our documentation, under this address we offer our complete knowledge base
online: You can find the following information:

Actual product information (Update), FAQ (frequently asked questions), downloads.

The Newsletter contains the latest information on the products you use.

The Knowledge Manager (Intelligent Search) helps you find the documents you need.

Users and specialists from around the world share their experience and knowledge in the

Forum.

You can find your local representative for Automation & Drives via our contact database

under "Contact & Partner".

Information about local service, repair, spare parts and much more can be found under

"Services".
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Bit pattern test, 268

Block, 368
BOP-2
8 Menu, 359
- Symbols, 360
87 Hz characteristic, 44 Braking functions, 237, 238

Braking method, 237, 239
Braking module, 243

A Braking resistor, 27, 243
AC/DC drive profile, 123 Distancgs, 37
Acceptance test, 273 Installation, 34
Authorized person, 274 Break loose torque, 359
Preconditions, 274 Breaking resistor
Reduced scope, 274 Dimension drawings, 35
Requirements, 273 Bus fault, 322
STO, 278 Bus termination, 45

Test scope, 274
Acceptance test record, 273

Acyclic communication, 114 C

Acyclic data transfer, 114 CAN

Adjustable parameters, 357 COB, 156

Alarm, 321, 323 COB ID, 156

Alarm buffer, 323 Device profile, 156

Alarm code, 323 EMCY, 156

Alarm history, 324 NMT, 156

Alarm value, 323 SDO, 156

Ambient temperature, 62 SYNC, 156

Analog input, 64 CANopen communication profile, 156
Function, 90, 93 Catalog, 391

Analog output, 64 Category C1, 344
F.unc.tlon, 93 Category C2, 343

Appl|cat|_0n N . . Category C3, 343
Reading and writing parameters acyclically via Category C4, 343
PROFIBUS and.l.:’ROFINET, 118 . . CDS (Command Data Set), 202, 273
Reading and writing parameters cyclically via Centrifuge, 237, 239, 242
PROFIBUS, 113 Changing parameters (STARTER), 363

Authorized person, 274 Characteristic

Automatic mode, 202 Additional, 221

Automatic restart, 252 Linear, 220

parabolic, 220
square-law, 220

B Checklist

Basic commissioning, 47 PROFIBUS, 99

Basic functions, 85 PROFINET, 96, 122

BF (Bus Fault), 321, 322 Circuit diagram, 388

BICO block, 368 Classification of EMC behavior, 343
Bimetallic switch, 226 Clockwise rotation, 194

Binectors, 368 Closed-loop speed control, 222
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COB, 156
COB ID, 156
Command Data Set, 202
Command source, 192

Selecting, 358
Commissioning

Accessories, 27

Guidelines, 61
Commissioning:

Overview, 22
Communication

Acyclic, 114
commutation notches, 27
Compound braking, 242, 243
Compressor, 67
Configuring support, 391
Connectors, 368
Consistency, 267
Consistent signals, 267
Contact bounce, 268
Control mode, 358
Control terminals, 64
Control word, 105

Control word 1, 105
Controlling the motor, 194
Conveyor belt, 239
Conveyor systems, 79
Copy

Series commissioning, 275
Copy parameters

Series commissioning, 275
Counter-clockwise rotation, 194
Countersignatures, 388
Crane, 237, 249
cUL-compliant installation, 42
Current input, 88
Current reduction, 348

D

Data backup, 27, 283, 286, 290, 292, 388

Data exchange fieldbus, 379
Data set 47 (DS), 114, 383
Data set changeover, 273
Data transfer, 286, 290, 292
DC braking, 240, 241
DC-link overvoltage, 230
DC-link voltage, 230
Default settings, 65
Delta connection (), 44, 62
Derating

Operational altitude, 347

398
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Pulse frequency, 348
Temperature, 347
Voltage, 347

Device profile, 156

DI (Digital Input), 85, 272, 273

Digital input, 64, 194

Digital inputs

Multiple assignment, 272, 273

Digital output, 64

Function, 86
Dimension drawings, 31, 32, 35
DIP switch

Analog input, 88
Direct data exchange, 114, 384
Direction of rotation, 211
Direction reversal, 194
Discrepancy, 267

Filter, 267

Tolerance time, 267
Display parameters, 357
Distances, 37
Door mounting kit, 27
Down ramp, 358
Download, 27, 286, 291, 292
Drill pattern, 32, 35
Drilling pattern, 31
Drive Data Set, DDS, 279
Drive Data Sets, 279
Drive ES Basic, 27, 371

Drive-independent communication objects, 174

DS 47, 115
DVC A power supply, 337
Dynamic braking, 243

E

Electromechanical sensor, 386
Elevator, 249

EMC, 54

EMCY, 156

Emergency Stop button, 262
EN 61800-5-2, 262

End customer, 387
Energy-saving display, 235
Ethernet/IP, 121

European EMC Directive, 353

European Low Voltage Directive, 352
European Machinery Directive, 352

Extended functions, 85
Extruders, 67
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F H
Factory assignment, 64 harmonics, 27
Factory settings Harmonics, 346
Restoring the, 68, 69, 264 Hoisting gear, 67, 237, 243, 249
Fail-safe input, 85 Holding brake, 237
Fan, 67, 79 Horizontal conveyor, 67
Fans, 237, 246 Horizontal conveyors, 242, 243, 246
Fault, 321, 326 Hotline, 391
Acknowledge, 326, 327 HW Config (hardware configuration), 370, 373

Fault buffer, 326
Fault case, 327
Fault code, 326 I
Fault detection, 270
Fault history, 327
Fault value, 326
F-DI (Fail-safe Digital Input), 85
F-digital output module, 387
FFC (Flux Current Control), 220
Field weakening, 44
Fieldbus interfaces, 45
Filter

Contact bounce, 268

|_max controller, 229
I2t monitoring, 226
Inclined conveyors, 67, 237, 243, 246
IND, 111, 140
Industrial systems, 343
Industry Mall, 391
Installation, 29, 30, 34
Interfaces, 47
Configuring, 47

Discrepancy, 267 Inverter
pancy, does not respond, 318
On/off test, 268
. Update, 275
Firmware
Inverter control, 192
Update, 275
. 1ISO 9001, 353
Firmware downgrade, 315 IT 38
Firmware version, 358, 388 '
First environment, 343
Flow control, 258 J
Flying restart, 251, 252
Forced dormant error detection, 270 JOG function, 200
Forced dormant error detection (basic functions), 270
Formatting, 284
Function table, 388 K
Eﬂzgggzzl expansions, 275 Know-how protection, 294, 297
BOP-2, 350 KTY84 sensor, 226
Overview, 191
Technological, 192 L
LED
G BF, 321, 322
Getting Started, 390 :i’;f( ?32221
Grinding machine, 237, 239, 242 SAFE, 322

GSD, 371

GSD (Generic Station Description), 100
GSDML (Generic Station Description Markup
Language), 97

LED (light emitting diode), 321
Level control, 258
Line reactor, 26

Dimension drawings, 32
Linear characteristic, 220
LNK (PROFINET Link), 322
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Locked-rotor (starting) torque, 31 o
OFF1 command, 194
M OFF3 ramp-down time, 215
ON command, 194
Machine description, 387 On/off test, 268
Machine manufacturer, 274 Operating instruction, 21
Manual Collection, 390 Operating instructions, 390
Manual mode, 202 Operating mode, 388
Manuals Operating temperature, 347
Download, 390 Operation, 194
Function Manual for Safety Integrated, 390 Operational altitude, 347
Inverter accessories, 390 Operational voltage, 347
Overview, 390 Operator panel
Manufacturer, 387 BOP-2, 359
Maximum cable length Menu, 359
Modbus, 146 Operator Panel
PROFIBUS, 99 BOP-2, 27
PROFINET, 96 Door mounting kit, 27
USS, 135 Handheld, 27
Maximum current controller, 229 I0P, 27
Maximum speed, 68, 211, 213, 358 Overload, 229, 359
Menu Overview
BOP-2, 359 Manuals, 390
Operator panel, 359 Overview of the functions, 191
Minimum spacing Overvoltage, 230
Above, 31 overvoltage protection, 27
Below, 31
Front, 31
Side by side, 31 P

Minimum speed, 68, 211, 212, 358
MLFB (order number), 388
MMC (memory card), 284
MMC card, 27
MOP (motorized potentiometer), 206
MotID (motor data identification), 71
Motor control, 192
Motor data, 62
Identify, 71, 80, 224
measurement, 71
Motor holding brake, 237, 246, 247, 248, 249
Motor standard, 232
Motor temperature sensor, 64
Motorized potentiometer, 206
Motor-temperature sensor, 228
Multiple assignment
Digital inputs, 272, 273

p0015, configuring macro interfaces, 47

Page index, 111, 140

Parabolic characteristic, 220

Parameter channel, 109, 138
IND, 111, 140

Parameter index, 111, 140

Parameter Manual, 390

Parameter number, 111, 362

Parameter types, 357

Parameter value, 115, 362

Password, 264

PC Connection Kit, 27, 263

PDO, 164

PID controller, 258

Plant description, 387

PLC program, 388

Power Distribution Systems, 38

Power failure, 252

N Power modules
Dimension drawings, 31
Network management (NMT service), 157 Power on reset, 69, 264, 272, 307, 308
NMT, 156 power supply, 337
SINAMICS G120C converter
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Pressure control, 258 S
Iz:ggig:rveallrizalbles of the technology controller, 234 SAFE, 322
oy ' Safe Brake Relay, 270

PROFIBUS, 99 Safety function, 192
PROFlenergy, 119

Safety relay, 386
PROFINET, 95 Saw. 239. 242
PROFIsafe, 372 : '

Scaling

Protection functions, 192
PTC sensor, 226

Public systems, 343
Pulse cancelation, 105
Pulse enable, 105

Pulse frequency, 348

Analog input, 88
Analog output, 91
Scaling fieldbus, 379
SD (memory card), 27, 284
Formatting, 284

Pulse frequency derating, 348 MMC, 284
SDO, 156, 160
Pump, 67, 79
PUMDS. 246 SDO protocols, 160
pS, SDO services, 159
Second environment, 343
Q Self-test (forced dormant error detection, 270
Sensor (electromechanical), 386
Questions, 391 Sequence control, 193
Quick stop, 193 Serial number, 387
Series commissioning, 27, 275, 283
Setpoint processing, 192, 211
R Setpoint source, 192
. Selecting, 205, 206
Ramp-down time, 68, 214, 358 Short-circuit monitoring, 228
Scaling, 216

Signal interconnection, 368
Signal states, 321
SIMATIC, 370, 371, 373

Ramp-function generator, 211
Rampup time, 68, 214, 358
Ramp-up time

Scaling, 216 SIZER, 391
RDY (Ready), 321 Skip frequency band, 90
Ready, 194 Speed
Read 'to switch on, 194 change with BOP-2, 359
. ’ Limiting, 211

Regenerative power, 237
Replace
Control Unit, 275
Gear unit, 275
Hardware, 275

Square-law characteristic, 220
Standards, 352

2006/95/EC, 352

EN 60204-1, 352

EN 60950, 38

Motor, 275
, EN 61800-3, 343
Power Module, 275 EN 61800-3, 353
Reset

EN 61800-3:2004, 344
EN 61800-5-1, 352
ISO 9001, 353
SEMI F47-0706, 353
Star connection (Y), 44
STARTER, 27, 74, 77, 263, 290, 363
Download, 28
STARTER commissioning tool, 263
STARTER PC tool, 263
Starting characteristics
Optimization, 221

Parameter, 68, 69, 264
Residual risks of drive systems, 17
Reversing, 211
Rounding, 215
Rounding OFF3, 215
RPDO, 160
RS485 interface, 134
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State overview, 193 )
Status messages, 192 UJf control, 218

Status word, 105 UL-compliant installation, 42

ST:;a;uigyggsriéiQGer 371 Underwriters Laboratories, 353
: ger, Unit system, 233

STO (Safe Torque Off), 262, 263 Up ramp, 358
Acceptance test, 278
Update

select, 263 Firmware, 275

Storage medium, 283 . :
Upgrading the firmware, 313
STW1 (control word 1), 105 Upload, 27, 284, 290, 292

gﬁbmg:xé ;111, 140 USB interface, 75
pport, USB port, 27

Switch off Use for the intended purpose, 15

Motor, 193 . A
OFF1 command, 193 USS (universal serial interface), 135, 138

OFF2 command, 193

OFF3 command, 193 Vv
Switch on
Motor, 193 V/f control, 358
ON command, 193 Vector control
Switching on inhibited, 105, 194 Sensorless, 222
Switching over units, 231 Vector control, 224
Switching-on a motor with BOP-2, 360 Version
Switch-off signal paths (forced dormant error Firmware, 388
detection), 270 Hardware, 388
Symbols, 21 Safety function, 388
SYNC, 156 Vertical conveyors, 67, 243, 246
Voltage boost, 221, 359
voltage input, 88
T
Technology controller, 234, 258 W
Telegram
paste, 98, 101 Winders, 67
Telegram types, 372 Wire breakage, 267
Temperature monitoring, 226 Wire-break monitoring, 88, 228
Temperature sensor, 64 Write protection, 294, 295

Temperature switch, 226

Terminal block, 51, 83

Terminal strip Z

Tes'ii?;?}%:e;%gg' 64 ZSW1 (status word 1), 106
Test stop (forced dormant error protection), 270
Three-wire control, 194

TN-C, 38

TN-C-S, 38

TN-S, 38

TPDO, 160

Trace function, 365

TT, 38

Two-wire control, 194
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