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1 Introduction

Axis management is integrated on the inverters. This offers the following operating modes:

» Single-axis operation:
An axis configured with POSITool is used on a connected motor.

* Multiple-axis operation:
Two, three and four axes configured with POSITool are used on a connected motor. The axes can be used
sequentially like parameter records on the motor.

This option requires the following system structure.

The system of the 5th generation of STOBER inverters is divided into two ranges, the global and the axis
range. The global range includes programming and parameterization that relates to the inverter. This includes
the device controller, the setting of peripheral components such as braking resistors, etc. It is also responsible
for the administration of the axis range.

The axis range is divided into up to four axes. Each axis contains the programming and parameterization for
a motor and is selected from the global range. The axis range contains the motor setting and the application
of the motor. The applications are defined by STOBER in so-called applications or can optionally be freely
programmed by the user.

Global area Axis areas

PEL

mis1 PP

@ Axis 2 ,

p— Ais 3 ,
& Axis 4 ’

Fig. 1-1Structure of the global and axis range
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1.1 About this manual

This manual provides you with information on the basic operation of the inverter. Here functions in the inverter
independent of the standard applications defined by STOBER are explained.

Original version
The original language of this documentation is German.

1.2 Readers

Users who are familiar with the control of drive systems and have a knowledge of commissioning inverter
systems are the target group of this manual.

1.3 Further documentation

Manual Contents ID
Projecting manual Installation and connection 442269
FDS 5000

Commissioning Reinstallation, replacement, function 442293

Instructions FDS 5000 test

You can find the latest document versions at www.stoeber.de.

You can find information on the POSITool software in the following manuals:

Manual Contents ID

POSITool operating Information on the basic functions of 442233

manual POSITool

Programming manual Information on programming with 441693
POSITool

You can find the latest document versions at www.stoeber.de.

Note that the programming functionality of POSITool can only be used after training by STOBER. You can find
information on training at www.stoeber.de.

ID 442281.06
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The devices of the 5th generation of STOBER inverters can be optionally connected with different fieldbus
systems. The connection is described in the following manuals:

Manuals ID

PROFIBUS DP operating manual 441687
CANopen operating manual 441686
EtherCAT operating manual 441896
PROFINET operating manual 442340
USS operating manual 441707

You can find the latest document versions at www.stoeber.de.

The accessories of the inverter are documented in the following manuals:

Manual Product description ID

ASP 5001 operating Safe technical integration of the 442181
manual inverter in a machine

Operating instructions Sequential switchover between upto 441689
POSISwitch AX 5000 four axes

Control box operating Operating device for parameterization 441479
manual and configuration of the inverter.

Operating manual For buffering the power supply when 442343
Absolute Encoder Support using the inductive absolute value

AES encoder EnDat 2.2 digital with battery-

buffered multiturn power unit, for
example EBI1135, EBI135.

You can find the latest document versions at www.stoeber.de.

1.4 Further support

If you have technical questions that are not answered by this document, please contact:
» Phone: +49 7231 582-3060
+ E-mail: applications@stoeber.de

If you have questions about the documentation, please contact:
» E-mail: electronics@stoeber.de

If you have questions about training sessions, please contact:
+  E-mail: training@stoeber.de

ID 442281.06 9
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1.5 Abbreviations

Abbreviations

AA Analog output

AES Absolute Encoder Support

BA Binary output

BE Binary input

CAN Controller Area Network

EMC Electromagnetic Compatibility
EtherCAT Ethernet for Control Automation Technology
HTL High Threshold Logic

IGB Integrated Bus

MAC Media Access Control

PE Protective Earth

PTC Positive Temperature Coefficient
SPS Programmable logic controller
SSi Serial Synchronous Interface
TTL Transistor-transistor logic

10 ID 442281.06
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1.6 Trademarks

POSIDRIVE®, POSIDYN® and POSISwitch® are trademarks of STOBER ANTRIEBSTECHNIK GmbH & Co.
KG.

The following names that are used in conjunction with the device, its optional equipment and its accessories
are trademarks or registered trademarks of other companies:

Trademarks

CANopen®, CANopen® and CiA® are registered Community

CiA® trademarks of CAN in Automation e.V., Nuremberg,
Germany.

EnDat® EnDat® and the EnDat® logo are registered trademarks of
Dr. Johannes Heidenhain GmbH, Traunreut, Germany.

EtherCAT®, EtherCAT®, Safety over EtherCAT® and TwinCAT® are

Safety over registered trademarks and patented technologies that are

EtherCAT®, licensed by Beckhoff Automation GmbH, Verl, Germany.

TwinCAT®

PROFIBUS®, The PROFIBUS®/PROFINET® logo is a registered
PROFINET® trademark of PROFIBUS Nutzerorganisation e. V.
Karlsruhe, Germany.

All other trademarks that are not listed here are the property of their respective owners.

Products that are registered as trademarks are not specially indicated in this documentation. Existing property
rights (patents, trademarks, protection of utility models) are to be observed.

ID 442281.06 11
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2 Notes on safety

The devices can represent a source of danger. Therefore observe
» the safety guidelines, technical rules and regulations given in the following sections and the
+ Generally applicable technical rules and regulations.

Always read the corresponding documentation as well. STOBER ANTRIEBSTECHNIK GmbH & Co. KG shall
assume no liability for damage resulting from failure to comply with the instruction manual or relevant
regulations. This documentation is purely a production description. It does not include any guaranteed
features in terms of a warranty right. We reserve the right to make technical changes for the purpose of
improving the devices.

21 Component part of the product

As this documentation includes important information for the safe and efficient handling of the product, always
keep it in the immediate vicinity of the product until product disposal and ensure it can be accessed by
qualified personnel at any time.

Also pass on this documentation if the product is handed over or sold to a third party.

2.2 Operation in accordance with its intended use

As defined by DIN EN 50178 (previously VDE 0160), the inverters are electrical equipment operating as
power electronics to control the flow of energy in high voltage systems. They are designed exclusively for
installation in the control cabinet with at least protection class IP54 and for supplying asynchronous motors.
Designated use does not include connecting other electrical loads!

2.3 Risk assessment

Before the manufacturer may bring a machine onto the market, he must conduct a risk assessment according
to Machine Directive 06/42/EC. As a result, the risks associated with the use of the machine are determined.
The risk assessment is a multi-stage and iterative process. On no account can sufficient insight into the
Machine Directive be given as part of this documentation. For this reason, seek detailed information about the
norms and legal position. When installing the inverter in machines, commissioning is forbidden until it has
been determined that the machine meets the requirements of EC Directive 06/42/EC.

12 ID 442281.06
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24 Ambient conditions

The inverters are products subject to sales restrictions in accordance with IEC 61800-3. In a residential
environment this product may cause high-frequency interference. If this occurs the user may be asked to take
suitable measures to reduce it.

The inverters are not designed for use in a public low frequency network that supplies residential areas. High-
frequency interference can be expected if the inverters are used in a network of this type. The inverters are
designed exclusively for operation in TN networks. The inverters are only suitable for use in supply current
networks that are able to provide a maximally symmetrical nominal short circuit current at maximally 480 volts
according to the following table:

Size Max. symmetrical nominal short-circuit current
0and 1 5,000 A

2 5,000 A

3 10,000 A

Install the inverter in a control cabinet in which the admissible surrounding temperature will not be exceeded.

The following applications are prohibited:

* Use in areas subject to explosion hazard

» Use in environments with harmful substances as specified by EN 60721, for example oils, acids, gases,
vapors, dust and radiation

+ Use with mechanical vibration and impact loads exceeding the limits specified in the technical data in the
projecting manuals

Implementation of the following applications is only permitted after approval is obtained from STOBER:
* Use in non-stationary applications

ID 442281.06
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2.5 Qualified personnel

Since the devices may harbor residual risks, all configuration, transportation, installation and commissioning
tasks including operation and disposal may only be performed by trained personnel who are aware of the
possible risks.

Personnel must have the qualifications required for the job. The following table lists examples of occupational
qualifications for the jobs:

Activity Possible occupational qualifications

Transportation and storage  Worker skilled in storage logistics or comparable
training

Configuration - Graduate engineer (electro-technology or

electrical power technology)
- Technician (m/f) (electro-technology)

Installation and connection  Electronics technician (m/f)

Commissioning - Technician (m/f) (electro-technology)
(of a standard application) - Master electro technician (m/f)

Programming Graduate engineer (electro-technology or
electrical power technology)

Operation - Technician (m/f) (electro-technology)
- Master electro technician (m/f)

Disposal Electronics technician (m/f)

In addition, the valid regulations, the legal requirements, the reference books, this technical documentation
and, in particular, the safety information contained therein must be carefully

* read,

* understood and

+ complied with.

2.6 Transportation and storage

Immediately upon receipt, examine the delivery for any transportation damages. Immediately inform the
transportation company of any damages. If damages are found, do not commission the product. If the device
is not to be installed immediately, store it in a dry, dust-free room. Please see the documentation for how to
commission an inverter after it has been in storage for a year or longer.

ID 442281.06
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2.7 Installation and connection
Installation and connection work are only permitted after the device has been isolated from the power!

The accessory installation instructions allow the following actions during the installation of accessories:
+ The housing in the upper slot can be opened.

Opening the housing in another place or for other purposes is not permitted.

Use only copper conductors. For the line cross sections to be used, refer to DIN VDE 0298-4 or DIN EN
60204-1 Appendix D and Appendix G.

The permissible protection class is protective ground. Operation is not permitted unless the protective ground
is connected in accordance with the regulations.

Comply with the applicable instructions for installation and commissioning of motor and brakes.

Main equipment grounding markings: The main ground connections are marked "PE" or with the international
ground symbol (IEC 60417, Symbol 5019 (1),

The motor must have an integrated temperature monitor with basic isolation in acc. with EN 61800-5-1 or
external motor overload protection must be used.

Protect the device from falling parts (pieces of wire, leads, metal parts, and so on) during installation or other
tasks in the switching cabinet. Parts with conductive properties inside the inverter can cause short circuits or
device failure.

2.8 Commissioning, operation and service

Remove the additional covers before commissioning so that the device will not overheat. Note the minimum
open areas specified in the projecting manuals during installation to prevent the inverter and its accessories
from overheating.

The inverter housing must be closed before you turn on the power supply voltage. When the power supply
voltage is turned on, hazardous voltages may be present on the connection terminals and the cables and
motor terminals connected to them. Note that the device is not reliably free of voltage simply because all the
displays are blank.

The following actions are prohibited while the supply voltage is applied
* Opening the housing

» Connecting or disconnecting connection clamps and

» Installing/removing or attaching/detaching accessories.

ID 442281.06 15
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Apply the 5 safety rules in the order stated before performing any work on the machine:
1. Disconnect.

Also ensure that the auxiliary circuits are disconnected.

Protect against being turned on again.

Check that voltage is not present.

Ground and short circuit.

Cover adjacent live parts.

Information
Note that the discharge time of the DC link capacitors is up to 5 minutes. You can only determine

the absence of voltage after this time period.

ok wN

You can carry out work on the inverter later. Repairs may only be performed by STOBER.

Send faulty devices with a fault description to:
STOBER ANTRIEBSTECHNIK GmbH & Co. KG
Department VS-EL

Kieselbronner Str.12

75177 Pforzheim

GERMANY

29 Disposal

Please observe the current national and regional regulations! Dispose of the individual parts separately
depending on the quality and currently applicable regulations, e.g. as
»  Electronic waste (circuit boards)

+ Plastic

* Sheet metal
* Copper

*  Aluminum

+ Battery

210 Residual dangers
The connected motor can be damaged with certain settings of inverters:
* Longer operation against an applied motor halting brake

» Longer operation of self-cooled motors at slow speeds

Drives can reach dangerous excess speeds (e.g., setting of high output frequencies for motors and motor
settings which are unsuitable for this). Secure the drive accordingly.

ID 442281.06
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2.1 Presentation of notes on safety

NOTICE

Notice
means that property damage may occur

» if the stated precautionary measures are not taken.

/\ CAUTION!
Caution
with warning triangle means that minor injury may occur

» if the stated precautionary measures are not taken.

Warning
means that there may be a serious danger of death

» if the stated precautionary measures are not taken.

/\ DANGER!
Danger
means that serious danger of death exists
» if the stated precautionary measures are not taken.

Information
refers to important information about the product or serves to emphasize a section in the
documentation to which the reader should pay special attention.

ID 442281.06 17
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3 Commissioning an inverter

For the solution of a technical drive task, the programming of the inverter system must conform to the
sequence of certain device states. They define the state of the power portion and implement functions such
as the restart of the drive. The device state can be changed with control commands and internal events.

The 5t generation of STOBER inverters offers you a choice between a standard state machine and a state
machine as per DSP 402.You can select the state machines in the Configuration Assistant of the POSITool
software.

Information
Please observe the special features when commissioning an inverter with the safety function Safe
Torque Off (accessory ASP 5001). Read the instructions in the ASP 5001 operating manual; see

section 1.3 Further documentation.

Standard device state machine

3.1
Information
The 24-V power for the accessories must be switched on before or at the same time as the voltage
supply of the control unit.

To be able to place an inverter in operation with the standard device state of the machine, the following

requirements apply:

* You have connected all power supplies.

» You have connected the motor and, if necessary, the encoder, brake and motor temperature sensor in
accordance with your machine documentation.

* You use the standard device state of the machine with the default settings in your project.

* You have completed all parameter settings, transferred them to the inverter and saved them.

Proceed as follows:

Placing inverter in operation

If available, switch on the 24V supply of the accessory (e.g. LEA 5000).
2. If you are using an inverter with a 24V supply for the control part, switch on the 24V supply (X11).

= The device starts. If relay 1 is closed (X1.1, X1.2), the inverter changes to the 7:switchONinh device
state.

3. Switch on the power supply of the power stage (X10).
= The DC link capacitors are charged (E14 = 1:active).

ID 442281.06
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4. If you use safety technology, switch on the controller of the ASP 5001.

= The acknowledgement on the ASP 5001 displays that the safety function is not active (E67 =
O:inactive). Afterwards the inverter is in the 2:Ready for switch on device state.

5. Switch on the enable.
= The inverter is in the 4:Enabled device state.
= You have placed the inverter in operation.

Device state  Startup 1:Switchon 2:Ready to 4:Enabled
of the inverter disable switch on

1 24 V power
= accessory

"‘I'
|

2 24 V power
= control unit (X11)

relay 1
= (X1.1, X1.2)

3 Power
power unit (X10)

4 Activation ASP 5001
(X12.3, X12.4)

= Response message
ASP 5001 (E67)

5 Enable
(X1.4, X1.3)

\4

= Response message
enable (A900)

]
ik
1
1
= oy (£79) T
1
i
1
1

v
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The following eight states exist in the standard device state machine in accordance with the DRIVECOM
profile for drive technology.

Display Designation Behavior
XDS 5000 Not ready to + The electronics are powered.
V5.X . . .
switch on » Self-test is running.
Or » Initialization is running.
+0Rpm 0.0A «  Drive function? is disabled.
0: Self test

* Ready-for-operation relay is open.

Switchon disable « Software/hardware initialization is finished.
+0Rpm 0. 0A » The application wa11s reparameterizedn.
1: ONdisable » The drive function’ is disabled.
» The ready-for operation relay is closed.
+ The ASP 5001 option (safe torque off) is active.

Ready to switch  « The application can be reparameterized.

+0Rpm 0.0A . L1
2: ReadyforON on » The drive function’ is disabled.
» The ready-for-operation relay is closed.
+0Rpm 0. 0A Switched on + The ap'pllcatlon. ca1n'be lreparametenzed.
3: Switched on » The drive function’ is disabled.
* The ready-for-operation relay is closed.
+0Rpm 0. 0A Operation « The appllcatlon. ca1n.be partially parameterized.
4: Enabled enabled » The drive function’ is enabled.
» The ready-for-operation relay is closed.
Fault Fault » The application can be partially parameterized.
No.X: type of fault «  The drive function’ is disabled.
* The ready-for-operation relay is closed.
Fault reaction * The application can be reparameterized.
active * An error-dependent action is being executed
Fault

(disable drive function or quick stop).
«  The drive function' can be enabled.
» The ready-for-operation relay is open.

No.X: type of fault

Quick stop active + The application can be reparameterized.
+0Rpm 0.0A « The quick stop function is being executed.
7: Quick stop «  The drive function’ is enabled.
* The ready-for-operation relay is closed.

a) A disabled drive function means the same as a power part which is switched off and a reset application (e.g., reset ramp generator).
This means that the drive is not following the reference value.

20 ID 442281.06
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The following Figure 3 1 shows which state changes are possible. The table below shows which conditions
apply.

LI Fault reaction active

Lo 15
\

Not ready for switchon Fault

1
h J 16

10

A A

Switchon disable

A
2 6

13

vy

\ 4
" Ready for switchon o

A
3 5

A\ 4
A

Y

Switched on

4
Y

v

Operation enabled 8 Quick stop active

A

Fig. 3-1: Standard device state machine

Change of state Conditions
0 Device start-up = Not ready to switch on Control unit power supply turned on.

1 Not ready to switch on - switch on Self test without errors and initialization completed.
disable

2  Switch on disable - ready to switchon + Enable on low level (E79 bit 0 = 0 or A300 = 0) or for
initial start-up autostart active (A34).
+ DC link charged (E03).
* Option ASP 5001 (Safe Torque Off) is not active (E67).
* Axis activated (E84).

3  Ready to switch on - switched on Enable on high level (E19 bit 0 = 1 and A300 = 1).
4  Switched on - operation enabled Enable on high level (E19 bit 0 = 1 and A300 = 1).
5  Switched on = ready to switch on Enable on low level (E19 bit 0 = 0 or A300 = 0).

6  Ready to switch on - switch on disable « DC link not loaded (E03) or

* Option ASP 5001 (Safe Torque Off) is active (E67).
* Axis deactivated (E84).

7  Operation enabled - quick stop active  +  Signal quick stop on high level (A302) or
+ Enable on low level(E19 bit 0 = 0 or A300 = 0) and
signal quick stop with enable off active (A44).
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Change of state Conditions

8  Quick stop active - operation enabled  Enable on high level (E19 bit0 =1 and A300 = 1) and signal
quick stop on low level (A302) and quick stop end reached
according to parameterization (A45).

9  Quick stop active > ready to switch on  Enable on low level (E19 bit 0 = 0 or A300 = 0) and quick
stop end reached according to parameterization (A45).
Quick stop is then only regularly moved to end according to
A45 when the quick stop function is active with enable off
(A44). Quick stop is immediately canceled when the quick
stop function is inactive with enable off (A44).

10 Quick stop active - switch on disable Option ASP 5001 (Safe Torque Off) is active (E67).

11 Operation enabled > ready to switch on Enable on low level (E19 bit 0 = 0 or A300 = 0) and quick
stop with enable off inactive (A44).

12 Operation enabled > switch on disable  Option ASP 5001 (Safe Torque Off) is active (E67).

13 Switched on = switch on disable + DC link not charged or
* Option ASP 5001 (Safe Torque Off) is active (E67).
14 All states - fault response active Fault detected (E87).
15 Fault response active > fault Fault response completed (E87).
16 Fault > switch on disable There is no fault (E87) and rising edge of signal
acknowledgment (A301).
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3.2 Device state machine acc. to DSP 402

The device state machine according to DSP 402 has the same states as in the standard device state machine.
The following table shows the designation of the states according to DSP 402.

Displaya) Designation according to DSP 402
XDS 5000
V5.X
Or Not ready to switch on
+0Rpm 0.0A
0: Self test
+0Rpm 0.0A . .
1: ONdisable Switch on disabled
+0Rpm 0.0A .
2: ReadyforON Ready to switch on
+0Rpm 0.0A .
3: Switched on Switched on
+0Rpm 0.0A .
4: Enabled Operation enabled
Fault Fault

No.X: type of fault

(2nd line flashing) Fault reaction active

+0Rpm 0.0A . )
7: Quick stop Quick stop active

a) The display of the device states may be different to the form shown depending on the applications.
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The device state machine must receive certain commands for a change in state. The commands are bit
combinations in the DSP 402 control word (parameter A576 Controlword). The table shows the states of the
bits in parameter A576 and their combination for the commands (the bits marked with X are irrelevant).

Bit of the control word (A576 control word)

Command Bit 7 Bit 3 Bit 2 Bit 1 Bit 0
Fault Enable  Quick Enable Switch
reset operation stop  voltage on

Shutdown 0 X 1 1 0

Switch on 0 0 1 1 1

Disable voltage 0 X X 0 X

Quick stop 0 X 0 1 X

Disable operation 0 0 1 1 1

Enable operation 0 1 1 1 1

Fault reset pos. edge X X X X

The difference between the standard device state machine is the possible state changes and the conditions
for the changes. Fig. 3-2 : State machine as per DSP 402shows the possible changes in state.

13

— Fault reaction active

lo 14
A J

24

Not ready to switch on Fault
1
9 y < 15
10 Switch on disabled L 12
A
2
A
8 .
> Ready to switch on
3 A
v 6
Switched on
Y
4
Y 5
11 .
Operation enabled > Quick stop

Fig. 3-2: State machine as per DSP 402
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The following table lists the conditions for changes in the state machine.

Change in State

0  Device startup > Not ready for switchon

1 Not ready for switchon - Switchon
disable

2  Switchon disable > Ready for switchon

3  Ready for switchon - Switched on

4  Switched on - Operation enabled

5  Operation enabled > Switched on

6  Switched on > Ready for switchon

7  Ready for switchon - Switchon disable
Operation enabled > Ready for switchon
Operation enabled > Switchon disable

10 Switched on - Switchon disable

11 Operation enabled - Quick stop

12 Quick stop = Switchon disable

13 All states - Fault reaction active

14  Fault reaction active - Fault

15 Fault > Switchon disable

ID 442281.06

Conditions
Control power section switched on.
Self-test without errors and initialization concluded.

Enable on high level (E19 Bit 0 = 1) and command
Shutdown (A576) and the ASP 5001 option (safe torque off)
is not active (E67).

Enable on high level (E19 Bit 0 = 1) and command Switch
on (A576).

Enable on high level (E19 Bit 0 = 1) and command Enable
operation (A576).

Enable on high level (E19 Bit 0 = 1) and command Disable
operation (A576).

Enable on high level (E19 Bit 0 = 1) and command
Shutdown (A576).

+ Enable on low level (E19 Bit 0 = 0) or

+ Command Quick stop (A576) or

+ Command Disable voltage (A576) or

+ The ASP 5001 option (safe torque off) is active (E67).

Command Shutdown (A576).

« Enable on low level (E19 Bit 0 = 0) or
+ Command Disable voltage (A576) or
+ The ASP 5001 option (safe torque off) is active (E67).

» Enable on low level (E19 Bit 0 = 0) or

+ Command Quick stop (A576) or

+ Command Disable voltage (A576) or

» The ASP 5001 option (safe torque off) is active (E67).

Command Quick stop (A576).

*  Quick stop finished or
+ Command Disable Voltage (A576).

Fault detected.
Fault reaction concluded.
Command Fault Reset (positive edge) (A576).
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4 Parameterize

The user interfaces of the 5th generation of STOBER inverters consist of several elements with different
functionalities (see figure).

To program a device system of the 5th generation of STOBER inverters, the user needs the POSITool
software. With the POSITool software, either an application defined by STOBER or the option of a freely
programmed application can be used. POSITool provides a parameter list with which the application can be
adjusted. The software also has comprehensive diagnostic functions.

Parameters can also be changed via the operator panel on the front of the inverter. It consists of a keyboard
for calling the menu functions and the display for indication. When appropriately programmed, the keyboard
can be used to implement functions such as manual operation or tipping. Response messages on the device
status are shown by the LEDs on the front.The display provides detailed information.

Device states
Events

O
Parameterize w
(©)y

Program

P SI | Parameterize
T OI <« Diagnostic

Device states

v

Fig. 4-1: User interface

4.1 Parameters

Parameters perform various tasks in the inverter system:

» Adjust the application to external conditions (e.g., the motor type)
* Indicate the values (e.g. current speed or the torque).

« Trigger actions (e.g., "save values" or "phase test"

Parameters are allocated to the global area or the axis area.
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Structure

The parameter structure is set up as shown in the adjacent example::

The axis code identifies an axis parameter when it is shown mixed with global parameters.
The group divides the parameters into functional characteristics.

The line distinguishes the individual parameters in a group.

The element subdivides a parameter (subfunctions).

1.E250.2

(only for axis parameters)

Fig. 4-2: Parameter structure

Axis j —[
Group Line Element

The individual subject areas of the parameter groups are listed in the table below:

Parameter group

Mmoo o >

L.
N.
P..

.. Inverter

.. Motor

.. Machine

.. Reference value
.. Display value

. Control interface

.. Technology

.. Encoder
.. Positioning
.. Process blocks

PLCopen reference values

. Posi.switches

Customer-specific

parameters

Q.

. Customer-specific

parameters, dependent on
instance

R.
T.
u.
Z.

. Production data®

Scope

. Protection functions

. Fault counter

Subject area / dependency

Inverter, bus, cycle time

Motor

Speed, torque

Speed ref. values, reference value generator
Indication for device and application

Analog inputs / outputs,
binary inputs / outputs, brake

Depends on the application
(e.g., synchronous running)

Encoder

Only with positioning applications

Only with positioning application

motion block positioning

Only with positioning application PLCopen
Only with positioning applications

Only with "free, graphic programming" option

Only with "free, graphic programming" option

Production data of inverter
Scope parameters
Parameterizing the results

Fault counter of events; In POSITool only visible during online operation

a) Only visible in POSITool during online operation.

ID 442281.06
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4.1.2 Data types

Name Abbrev. Name
Boolean B

Unsigned 8 us

Integer 8 18

Unsigned 16 U16

Integer 16 116

Unsigned 32 u32

Description

1 bit (internal: LSB in 1 byte)
1 byte, without sign

1 byte, with sign

2 bytes - 1 word, without sign
2 bytes - 1 word, with sign

4 bytes - 1 douple word,

without sign
132 4 bytes - 1 I
Integer 32 3 _by gs douple word,
with sign
Float R32 Floating decimal, simple
accuracy
Double R64 Floating decimal, double
accuracy
String 8 STR8 Text, 8 characters
String 16 STR16 Text, 16 characters
32 bits, increments
Posi 64 P64
32 bits, rest
41.3 Parameter list structure

To address parameters via the fieldbus, the following information is important:

* Value range

» Scaling via fieldbus if this differs form the scaling via POSITool.
* Rounding errors via fieldbus, if present.

+ Data type

They are specified in the parameter table in the application description.

£
%3 STOBER

Value Range

0..1
0..255
-128 ... 127
0...65535

-32768 ... 32767

0 ... 4294967295

-2147483648 ...
2147483647

in acc. with ANSI/ IEEE
754

-2147483648 ...
2147483647

0...2147483647

The fieldbus addresses are specified as hexadecimal numbers. For CANopen and EtherCAT, the index and
subindex can be transferred directly. For PROFIBUS DP-V1 and PROFINET, index = PNU and subindex =
index. Further details are in the documentation for the fieldbus interface connection, see section1.3 Further

documentation.
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4.2 POSITool

The versatile interface between user and inverter is the POSITool software. It offers various possibilities for
the configuration of an inverter.

POSITool has an interface to represent programming. In the “free graphic programming” option, blocks are
linked and as a result a control sequence is realized.

STOBER also provides predefined applications for programming. This includes applications such as fast
reference value application and command positioning that are selected using a wizard.

POSITool provides the user with parameter lists for parameterization. Using the lists, the control sequence is
adapted to external conditions such as motor type, rotary encoder or bus systems. Limit values such as
maximum speed are also defined or display values such as the current speed are shown.

The program and parameters are transferred to the inverter via a serial interface (RS232). Afterwards it starts
processing. Here the user can observe the parameters via the serial connection. A scope function is available
to record the different values over time for use in further diagnostics.

More details about the use of POSITool can be found in the corresponding section of the POSITool operating
manual or programming manual (see section 1.3 Further documentation).

4.3 Operator panel

The operator panel is used for monitoring and changing parameter values. The operator panel consists of a
two-line display with 16 characters each and a keyboard. The keyboard has six keys for menu prompting and
two keys for local operation.

Jumps back to operator level.
Resets parameter value.

ESC

Enter key: Opens the menu level, menu groups and the
parameters. Accepts a changed parameter value.

Selects a parameter in the menu group. During entry,
increases/decreases the parameter value (positive/negative).

Selects the menu group. During entry, changes the decade
(ones, tens, hundreds, etc.).

(]

Activates/deactivates local mode (if programmed). In local
mode, deactivation also deletes the enable.

Enable for local mode I/O
(if programmed).

3¢ (4[> x]

Tab. 4-1: Operator panel
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The parameter menu of the inverter is divided into menu groups. The menu groups are arranged in
alphabetical order, beginning with the group A.. Inverter, B.. Motor, C.. Machine, and so on. Each menu group
contains a list of parameters which are identified by the letter of the group and a consecutive number such as
A00, A01, A02, etc. To change a parameter, proceed as shown below. Use the Enter key @ to go from the
operation indicators to the menu level.

Betriebs- ) 3000 rpm 1.3A

anzeige 4: Enabled
@l T
A CNER CNE O
Elnvener E] Motor E] Machine E] j

Parameter
groups

A ek

oo
nllu

Parameter  Value
B20 Control mode >
0: V/f control entry flashing

O g Y
B26 Motor encoder *|B26 Motor&ncoder
3: X140 | 3: X140‘/e/ h%
(4] |(v] A Accept change

Reject change

Parameter
selection )

Fig. 4-3: Menu structure

The menu groups are selected with the arrow keys B B and activated with . Use the @ @ keys to
select the desired parameter within the menu group. You can switch back and forth between the elements in
an array parameter with the @ B keys. A parameter is then activated for change with . The value
flashes to indicate that it can be changed with @ @ . The B B keys can be used to select which decade
(ones, tens, hundreds, and so on) is to be adjusted. The value is then accepted with the key or reset with
the key. Use the key to access a higher menu level. To save safe from power failure, all changes must
be stored with the A0O save values = 1:active!
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5 Parameterizing motor data

Specifications and control mode must be given so that the motors can be controlled correctly. There are

several ways to enter the motor data:
+ Selection of a STOBER standard motor in the configuration assistant.
» Direct entry in the parameter lists for motors from other manufacturers or special motors.

Information
Refer to the inverter’s projecting manual of the inverter for information on connection, see section

1.3 Further documentation.

Information

The number of parameters displayed on the inverter and in the POSITool depends on the access
level set in the parameters. The access level in the inverter can be set in the parameter A70 and
in POSITool in Tools/Change access level.

= =
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5.1 Selection in the configuration assistant

Information
In control type 0:V/f-control, no current or torque limitation occurs. Also connection to a rotating
motor is not possible (capture).

Proceed as shown below to select a STOBER standard motor in the configuration assistant:

Selecting the motor in the configuration assistant

Open the configuration assistant in POSITool.

Proceed up to step 5 motor selection.

Select your required motor from the list of motors (e.g. asynchronous motor 112 MY 4 kW).
Close the assistant.

o kw0 DN =

In POSITool select the parameter list and in parameter B20 enter the necessary control mode (e.g.
1:Sensorless vector control).

6. Go online and transfer the settings to the inverter.
7. Save the settings with AOO Save values.
= The motor data and the control mode are correctly entered.

‘ Step G ol B
TR ISTDEBEF! standard matars LI IAsynchronous induction rmatar LI ISlandard LI
Harne |_rumber of poles (B10) | P nom / kK (B11) [ I nom ¢4 121 n nom /pm 13~
BIRY D12 kw4 012 044 1370
B D012k 4 012 0.76 1370
E3M Y018 kW 4 018 065 1360
B3M D 018K 4 018 113 1360
FIKY 025 kw4 0.25 0.78 1385
FIKD 025 kw4 0.25 135 1385
FILY 037 kw4 0.37 i} 1370
FILD 037 kw4 037 18 1370
B0KY 095 kw4 0.55 16 1400
B0K D 055 kW 4 0.55 27 1400 -
BOLY 076 kw4 0.75 2.1 1400
BOLD 075 kw4 0.75 364 1400
054 1.1 kW 4 i1 2.5 1410
WSOk 4 1.1 43 1410
0L 1.5 kw 4 155 33 1400
0L D0 1.5k 4 1h 56 1400
100KY 2.2 kw4 22 48 1420
100K.D 2.2 kw4 22 8.4 1420 i
K. = ;IJ
Selected matar: B3k ¥ 012 ki
",.f -]
: p. £ Previous | Mext » | Cancel

Fig. 5-1: Motor selection in Step 5 of the configuration assistant
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5.2 Direct entry in the parameters

The specifications of motors which do not have an electronic nameplate and cannot be selected in the
configuration assistant must be entered in the parameter list (e.g. motors of other manufacturers and special
motors). Depending on the motor type and the type of control, different parameters must sometimes be used.

Information
In control type 0:V/f-control, no current or torque limitation occurs. Also connection to a rotating

motor is not possible (capture).

Direct entry of the motor data

Call up the configuration wizard in POSITool.

Continue up to step 5 motor selection.

Select a motor similar to your motor from the list of motors.
Close the assistant.

In POSITool select the parameter list.

Set the required control type in B20 Control type.

Enter in BO6 Motor data 1: User defined.

Now edit the following parameters:

- B02 EMC constant (only for servo motors)

- B0O5 commutation offset (only for servo motors)

- B10 Motor pole

- B11 Nominal motor output

- B12 Nominal motor current

- B13 Nominal motor speed

- B14 Nominal motor voltage (only for asynchronous motors)

- B15 Nominal motor frequency (only for asynchronous motors)
- B16 cos phi (only for asynchronous motors)

- B17 MO (only for servo motors)

- B52 Stator inductance

- B53 Stator resistance

- B54 [ eakage factor (only for asynchronous motors)

- B55 Magnetic saturation coefficient (only for asynchronous motors)
- B62 Moment of inertia

- B73 Stat. friction moment and

- B74 Dyn. friction moment for an optimized i2t-model

® N o o s~ 0w

9. In parameter BOO motor type, you can also enter the type designation (max. 16 characters).
10. Go online and transfer the settings to the inverter.

11. Save the settings with A00 Save values.

= The motor data and control type are correctly entered.
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The following actions will make it easier for you to enter parameters:

* You can calibrate the parameter B05 Commutation-offset with the aid of the action B40 Phase test.
+ The parameters B52 to B55 can be determined using action B41 Autotune motor.

+ The current controller can be adapted using the action B42 Activate current controller.

The actions are described in section 12.5 Actions.

5.3 Further motor datas

Information
Since parameters in the parameter lists and assistant are indicated or hidden based on how B20

is set, all parameters are not always visible for each setting.

5.3.1 Current controller
The parameters B64 to B68 are important for the setting of the current controller. If an initial test does not
provide the desired running result with the default setting in the parameters, current controller optimization is

recommended. It is performed with the action B42 Optimize current controller. Now save the measured values
with AOO Save values.

5.3.2 Thermal model

The parameters B70, B71 and B72 describe a motor model for the protection of the motor. The default values
are usually sufficient.

5.3.3 Absolute Limit values

The parameters B82 I-max and B83 n-max motor are limit values which may never be exceeded.
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5.4 Parameterize the SLVC-HP control mode

The encoderless control type SLVC-HP is available for AC motors. Activate this control mode with B20 =
3:SLVC-HP.

Areas of application for the SLVC-HP are drives with
» high accelerations,

+ changing loads and

+ large loads when the motor starts up.

The parameters B46, B47 and B48 are optimized during commissioning of the SLVC-HP control mode. You
can perform this automatically with the action Optimize B45 SLVC-HP see section 12.5.2.5 Optimize B45
SLVC-HP.

If action B45 can not be performed, note the following description for a manual setting.

The quality of control of the SLVC-HP control mode also depends on how exact the values B52 stator
inductance, B53 stator resistance and B54 leakage factor are. For external motors, you can use the action
B41 to optimize these parameters, s. section 12.5.2.2 B41 Autotuning.

Set B48 Integral gain SLVC-HP
This parameter affects the dynamic properties of the motor. The larger B48 is, the faster the motor model can
follow the actual speed.

The correct setting can be checked by means of the speed curve. If an encoder is present during
commissioning, E15 n-motor encoder should be considered, otherwise E91.

If the motor can not follow the set speed ramp despite sufficiently large torque limits, B48 must be increased.
Values that are too large lead to the fault 56:Overspeed.

A

EOQ7 n-post-ramp
E91 n-motor or E15 n-motor-encoder (B48 too small)

E91 n-motor or E15 n-motor-encoder (B48 too large)

AR

-
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Set B47 Proportional gain SLVC-HP
This parameter affects the dynamic properties of the motor (especially the stability and overshoot behavior of

the speed).

The correct setting can be checked by means of the speed curve. If an encoder is present during
commissioning, E15 should be considered as the actual speed, otherwise E971. B47 should not be smaller
than 1 % of B48. The drive can become unstable for values that are too small. The resulting vibration
oscillates at the mechanical frequency. By increasing B47, overshoots in the speed can be dampened. Values
that are too large lead to vibrations in the current and speed.

A

EOQ7 n-post-ramp
E91 n-motor or E15 n-motor-encoder (B48 too small)
E91 n-motor or E15 n-motor-encoder (B47 too large)

kAL
AL

mech. frequency

Set B46 Feedback ASM Observer

This parameter affects the accuracy of control type SLVC-HP. For values that are too large or too high, the
stationary difference between the reference and actual speed increases. The amount of feedback is an option
for reporting to the ASM observer how exact the machine constants B54 leakage factor, B52 stator inductance
and B53 stator winding resistance were determined. The smaller the feedback selected, the more the ASM
observer depends on these constants.
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5.5 Parameterize motor temperature sensor evaluation

Information
Note that evaluation of the temperature sensors is always active. If operation without temperature
sensor is permitted, the connections must be bridged on X2. Otherwise a fault will be triggered

when the device is switched on.

Information
Note that the evaluation of a Pt1000 is only possible from firmware V 5.6-S. Before using a Pt or
KTY sensor, note that motor protection is not ensured to the same extent as when monitoring with
PTC triplet.

Connect the motor temperature sensor at terminal X2.

Motor temperature sensor connection
Motor windings are monitored thermally using the motor temperature sensors such as PTC thermistors, KTY
temperature sensors or Pt temperature sensors.

PTC thermistors are thermistors whose resistance changes significantly with the temperature. When a PTC
reaches its defined nominal response temperature, the resistance increases dramatically, by twice or more

the original resistance to several kOhms. As PTC triplets are used, one thermistor monitors each phase of the
motor winding. With 3 thermistors, all 3 phases are monitored which brings about effective motor protection.

On the other hand, KTY or Pt temperature sensors are temperature sensors with characteristic resistance
curves that follow the temperature linearly. They therefore allow for analog measurements of motor
temperatures. However, the measurements are limited to one phase of the motor winding, which also restricts
motor protection considerably compared with PTC triplets.

In the B38 Motor temperature sensor parameter, set whether you will evaluate a PTC triplet, a KTY 84-1xx or
a Pt1000.

B38=0:PTC
B38 = 1:KTY 84-1xx
B38 = 2:Pt1000

In B39 maximum motor temperature, set the maximum permitted temperature of the motor. If this is reached,
the 41:TempMotorTMP fault is triggered.

The motor temperature measured by the KTY or Pt1000 is displayed in E12 Motor temperature.
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6 Parameterizing encoder data

The following paragraphs explain the settings for commissioning encoder systems with POSITool. We
assume that an encoder system and the appropriate interface have already been chosen for your drive. The
settings for the simulation of encoder signals is not described in this chapter.

Various encoder interfaces are provided on the MDS 5000 or SDS 5000. The interfaces must be selected in
the parameter B26 Motor encoder. Interface X4 which is the interface integrated in the basic system is entered
as the default setting. The motor encoder can also be deactivated or set to another interface.

Information
Refer to the inverter’s projecting manual of the inverter for information on connection, see section

1.3 Further documentation.

6.1 Deactivating the motor encoders

Select B26=0:inactive when an asynchronous motor without speed feedback is to be used (B20=0:V/f-control
or 1:Sensorless vector control). This setting is not permitted when servo motors or vector control are used.

6.2 Interface X4

You can evaluate the following encoders on X4:
* Incremental encoder HTL
* Incremental encoder TTL

Parameterize interface X4

From the parameter list, select the parameter B26.

In B26, set 2:X4-encoder.

Open group H.. in the parameter list...

In HOO, set the encoder system which you want to run on X4.
Set HO1 and HO2 in accordance with the connected encoder.
Transfer the settings to the inverter and save them.

Switch the inverter off and back on again.

g N o gk b~

You have parameterized the X4 interface.
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6.3 Connection X101 (binary input encoder)

You can connect the following encoders to X101:
* Incremental encoder HTL
e Pulse train

NOTICE

If a BE encoder is used, the binary inputs BE3, BE4 and BE5 may not be used for any other function in the
application.

BE encoder

Select the parameter B26 in the parameter list.

Set to B26 = 1:BE encoder.

Select in H40 whether you connect stepper motor signals or an incremental encoder HTL.
Make additional parameterizations in H41 and H42.

Transfer the settings to the inverter and save them.

Switch the inverter off and back on again.

g oo s wbd -~

You have parameterized the BE encoder.
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7 Parameterizing brake data

Motors with holding brakes can be connected to the devices oft the 5" generation of STOBER inverters. There
are two ways to activate the brake. A brake control is integrated in the following applications:

+ Fast reference value with brake activation

»  Comfort reference value

+ Technology controller

+ Command positioning (endless and limited position range)

* Synchronous command positioning (endless and limited position range)

* Motion block positioning (endless and limited position range)

+ Electronic cam (endless and limited position range)

You can activate the brake control in parameter FO8. Further adjustments are made depending on the
selected control mode.

In addition, a signal source can be parameterized in F100. The signal for releasing the brake can be given
direct via the source. F100 is a global parameter and is available in every application.

If FO8 is set to O:inactive, the brake is activated together with system enable A900. In this case, the brake
release times and brake application times are ignored.

In the FO8 = 1:active setting, the current motor torque is saved when the brake is applied. This torque is
applied again when the brake is released. If FO8 is set to 2:Do not save torque, only the motor magnetization

is established when the brake is released.

As the brake controller parameterization depends on the selected control mode, the following sections are
subdivided accordingly.
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71 B20 = 0:V/f-control

Proceed as follows for parameterization:

Parameterize the brake control for B20 = 0:V/F controller

Activate the brake control in parameter F08.

Enter the speed when the brake should be set in FO2.
Enter the speed when the brake should be released in FO7.
Enter the time that the brake requires to be set in FO7.

Transfer the parameters to the inverter and save them in it.

1
2
3
4
5. Enter the time that the brake requires to be released in F06.
6
7. Switch the inverter off and back on again.

=

You have now parameterized the brake control.

You can make these settings with the General settings assistant on the Holding brake page:

# | 11 : Inverter] - Wizard: General options for axis 1

- Control mode..

=
st Holding brake

- Braking resistor

--- Limit values Speed
- Holding brake p FO08 brake

- Protective functions 1 FO2 nbrake set 1: active hd
- Protective functions 2 131} pm
- Encoder simulation

- Local control

- Start actions

FO7 tbrake sst (0 ms FO6 tbrake release 1{} ms

< Back ] Next > ‘ XCancel I ' OK ‘

F08 Brake: Activates the control of the halting brake by the inverter. When F08 is parameterized to Orinactive, the status of brake activation corresponds to the o
status of AS00. N |
With SDS 5000, FO8 must be activated so that F09 can be set and actions B300, 8301 and B302 can be triggered. When B3 10 brake management is active,

F08 must be activated.

e

Fig. 7-1: General settings assistant, Holding brake page
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7.2 B20 = 1:Sensorless vector control

To parameterize, proceed as shown below:

Parameterize brake control for B20 = 1:sensorless Vector control

Activate brake activation in parameter F08.
In FO2, enter the speed at which the brake is to be applied.
In FO1, enter the speed at which the brake is to be released.

Ao N

In B27, enter the time during which the motor is to remain magnetized after the braking process is
triggered.

In B25, enter the percentage of the halt flux which is to be maintained after the time entered in B27.
In FO7, enter the time that the brake takes to be applied.

In FO6, enter the time that the brake takes to be released.

Transfer the parameters to the inverter and save them there.

Turn the inverter off and on again.

g © ® N o o

You have parameterized brake activation.

You can make these settings with the General options assistant on the Holding brake page:

8| I1: Inverterl - Wizard: General options for axis 1 |i|

i Holding brake

Encoder simulation
-+ Local control
- Start actions

Braking resistor

Limit values Speed
; Helding brake E FO8 brake
- Protective functions 1 FO2 nbrake set 1: active -
;- Protective functions 2 i.}i} mm

Magnetising cumrent .
B27 time haltflux : B25 halt flx
. L fe
I
|
I
|
I
|
|

connector XBCI(];‘

|
open |

closed (it
FO7 tbrake set |0 ms FO6 thrake release ]D ms
< Back Next > X Cancel | o 0K ‘

FO0B8 Brake: Activates the control of the halting brake by the inverter. When F08 is parameterized to 0:inactive, the status of brake activation corresponds to the o
status of A300. |
With SDS 5000, F08 must be activated so that F09 can be set and actions 8300, B304 and 8302 can be triggered. When 8310 brake managementis active,

F0& must be activated.

Fig. 7-2: General options assistant, Holding brake page
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7.3 B20 = 3:SLVC-HP

Proceed as follows for parameterization:

Parameterize the brake control for B20 = 3:SLVC-HP

Activate the brake control in parameter F08.
Enter the speed when the brake should be set in FO2.
Enter the speed when the brake should be released in FO1.

o Dbd =

Enter the time for which the motor should remain magnetized after triggering the braking procedure in
B27.

In B25, enter the percentage of halt flux that should remain after the time in B27.
Enter the time that the brake requires to be set in FO7.
Enter the time that the brake requires to be released in FO6.

5
6
7
8. Transfer the parameters to the inverter and save them in it.
9. Switch the inverter off and back on again.

=

You have now parameterized the brake control.
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7.4 B20 = 2:Vector control

Proceed as follows for parameterization:

Parameterize the brake control for B20 = 2:vector control

Activate the brake control in parameter F08.

N —~

Enter the time for which the motor should remain magnetized after triggering the braking procedure in
B27.

In B25, enter the percentage of halt flux that should remain after the time in B27.
Enter the time that the brake requires to be set in FO7.
Enter the time that the brake requires to be released in FO6.

3
4
5
6. Transfer the parameters to the inverter and save them in it.
7. Switch the inverter off and back on again.

=

You have now parameterized the brake control.

You can make these settings with the General settings assistant on the Holding brake page:

i - = B
T R

- Contral mode Search

 Camverte Control mode [ Seaic

- Braking resistor =

ki B20 control mode 12_ vector control ;j

- Motorencoder C31 proportional gain n-control ]10.1} %

- Holding brake

Protective functions 1 C32 integral time n-ctd |5G-D ms
- Protective functions 2
e C37 reference torque fiter 125 %

Encoder simulation
- Local cortrol
Start actions

C33 lowpass referance 5
(C36 reference torque low pass
ms

B14 !-ﬂ)ﬂ v B15 |500 Hz
e
C34 n-motor low pass
iD.S ms
B36 maximum magnetisation 77 B22 i‘.H}D_‘ % E
Motor-Encoder [1o0 % :
Next > X Cancel | o OK |

€33 Low pass reference speed: Reference value smoothing. €33 should be increased in case of reference value noise, vibrating mechanics or large
external masses.

S

Fieldbus: 1LSB=0,1ms; Type: 132; raw value:1LSB=Fnct.no.12; USS-Adr: 03 08 40 00 hex

1|

Fig. 7-3: General settings assistant, Holding brake page
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8 Parameterizing axis management

This section describes axis management. Management of the axes takes place in the global area.
Management means the unique control of a maximum of one axis. All axes can be deactivated. The display
of the inverter shows which axis is active or whether there is an active axis.

Information
The axis can only be switched when the enable has been switched off and E48 device state is not
5:fault. The option startup disable ASP 5001 may not be active when an axis is switched!

The axes can be combined with motors in different ways. For instance, when only one motor is connected
directly to the inverter, several axes can be allocated with applications and switched. In this case, the axes
function like parameter sets (see Figure 8 1).

Axis management

| Axis 1
(= "parameter set 17) |

Axis 2 _‘ QS
| &\

(= “parameter set 2”)

Axis 3

|
, (= “parameter set 3”) ,
" Axis 4 '.
: (= “parameter set 4”) d
/
.— no axis active!

Fig. 8-1: Using the axes as parameter records

Motor 1
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9 Parameterizing brake resistor

To remove excess braking energy from the DC link, a brake resistor can be connected to the 5th generation
of STOBER inverters. You will find information on the types available from STOBER and connection in the
configuration manual for the inverter.

Parameters

» A21 Braking resistor R [Q]

* A22 Braking resistor P [W]

» A28 Braking resistor thermal [s]

are available for the settings. Enter the value 0 in A22 and the activation of the braking resistor (brake

chopper) is deactivated. Note that the brake chopper continues working when most malfunctions occur. The
malfunctions that cause the brake chopper to be switched off are documented accordingly in section 13.
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10  Parameterizing in-/outputs

This chapter discusses the linking of control and status signals with the application.
The system of the control signals will now be explained with the example of quick stop.

A62
Selection of the [A302:quick stopj
A

signal source
for quick stop

BE1
X101.11

BE2
X101.12

Signal processing
by the application

g

A180.2

Is written by
the fieldbus

i

Fig. 10-1: Selection of the signal sources for input signals

The signal can be provided on various binary inputs or via fieldbus. The user makes the selection with a
selector (A62 here). In addition, an indicator parameter exists which shows the signal status (A302 here). The
application descriptions list selection, fieldbus and indicator parameters for each signal.

The output signals are allocated by the specific selection of status signals. The routine is explained with the

example of ref.value reached.
F61
—e

other —= BA1

signa[s _.. X101.16
—./

I D181:Reference

value reached

o~ F62
—e

BA2

other —=
Signal processing signals ——e— X101.17

by the application

» D200.1
Is read from
the fieldbus

Fig. 10-2: Selection of the signal sources for output signals
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All available parameters can be entered in the source parameters.

To be able to poll application status signals, the signals must be allocated to an output (BA, AA, parameter).
There is a source parameter for each output in which the signals available for the particular application can
be selected / inscribed. Source parameters F61 and F62 are used for the binary outputs BA1 and BA2 shown
in the diagram. At the same time, the signal is written in a parameter (D200 bit 1 here). This parameter can
be read from a fieldbus system.

The indicator parameter (D187 in the diagram) shows the signal state after handling by the application. It is
used to check the signal path. The application descriptions specifies for each signal the possible outputs and
the related selection parameters as well as the fieldbus and indicator parameter.
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11 Communication between inverter and PC

Communication between PC and inverter is established with a serial connection. A cable (ID no. 41488) is
connected to a serial interface on the PC and to terminal X3 of the inverter as shown in the adjacent figure.

PC Inverter

FDS cable G3
ID. No. 41488

Housing
Fig. 11-1: Serial connection to communication between inverter and PC

1.1  Settings

The serial transmission is parameterized in the inverter entry under Communication/Settings. The dialog
which appears indicates the communication status. Communication is parameterized below this. The settings
include the interface used on the PC, the transmission speed and the bus address. 0 is preset as the bus
address. It does not have to be changed unless you want to establish a serial daisy chain connection with
several inverters.

The checkboxes under the communication status are used to select whether the settings saved in the project
are to be used for communication or the global settings of POSITool. It can be useful to use the project settings
when an inverter network is configured on a PC on which each inverter has a permanently assigned interface.
The disadvantage of the project settings becomes obvious, however, when the project is transferred to other
users.Sometimes online operation cannot be established with the project settings because another COM
interface is being used. In this case, you can use the global settings of POSITool. The global parameterization
takes place in the menu Extras/Options in the dialog screen General (see Fig. 11-2).
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options_____ x|
- General — Startup tanguage (*}—————

. - Directories
i+ List of parameters
Scope

- Configuration editor
i Messages ® show welcome dialog

[ showr splash-screen

¢ start empty POSITool English

" open last project

—Serial interfac File option
Max. baudrate |57EDD Baud 'I I Save backup file (.BAK)
com Ii1 [~ Save sutomatically I'] min
I a

ser. address

oK I Abbrechen

Fig. 11-2: Project settings

11.2  Online operation

There are three ways for a user to establish a connection between inverter and PC:

«  The &Y putton in the tool bar

» The area labeled Establish connection to inverter in the inverter entry under Communication
+ the F5 key

Both devices must have the same configuration and parameter values for a serial connection between PC
and inverter. If the user gives the command to go online via one of the two ways, POSITool checks the
configuration of PC and inverter. During this check a differentiation can be made between two results:

» The configurations are different

+ The configurations are identical

First case: Different configurations

When POSITool determines that inverter and PC have different configurations, the dialog screen shown in
Fig. 11-3 appears. You have the following choices,

+ Transfer the configuration in POSITool to the inverter (0) or

» Load the configuration of the inverter to POSITool (9, reverse documentation)
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Establish connection to inverter j x|
v Different configuiation

The configuration or the parameter description of the
cannected inverter differs from the current configuration!

Download current configuration to the inverter .. 0 g
Details

Reject current configuration and load reverse 9
documentation from the inverter ...

—" | Identical configurations, different parameters

The configuration of the connected inverter and the curment
configuration are identicall

Send the cument parameter values to the inverter
[Caution: enatle must be off 1]

Fig. 11-3: Establishing connection with different configurations

If you want to check the differences between the applications, press the Details button (9).

When the configuration is adjusted, the parameters of the selected project are also used.

Partial reverse documentation

It is standard that, when a file is saved, all information is stored to enable a reverse documentation with
configuration data to be read out. If this is not the case (know-how protection) a partial reverse documentation
can be read. The following functions are available in this online mode.

+ Parameter lists

+ Fault memory indication

+ Scope

+  Simubox

*  Free parameter list

When online mode is concluded with a partial reverse documentation, the data record is marked as reverse
documentation and parameter values can no longer be changed. The data record cannot be converted in a
configuration or transferred again to the inverter.
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Utilizing memory space

When the configuration is loaded, the memory requirements of the data record are compared with existing
memory space on the inverter. If it is certain that the data record can be stored, POSITool does not give you
a message. If the expected memory utilization is 95 % or more, a message is indicated.

A memory utilization in this range occurs, for example, when you have defined too many motion blocks and
profiles in the motion block positioning application. Try to optimize the configuration. Contact
application@stoeber.de if you have questions.

Second case: Identical configurations

When POSITool determines that the configurations are identical, the dialog screen shown in Fig. 11-4appears.
When this happens, you have the following choices:

* Load the parameters from POSITool to the inverter (0) or

* Load the parameters from the inverter to POSITool (9)

Establish connection to inverter L x|

1 | Different canfiguration

The configuration or the parameter description of the
connected inverter differs from the cument configuration!

Download current configuration to the inverter,

Detafs
Reect currert configuration and load reverse

docurmentationfronm the inverter ..

1% Identical configurations, different parameters B

The configuration of the connected inverter and the current
configuration are identicall

Send the current parameter values to the inverter Q @
(Caution: enable must be off 1)

Details
Read the curent parameter values 6
from the inverter

Fig. 11-4: Establishing a connection for identical configurations

If you want to check the differences between the parameters in POSITool and the inverter, press the Details
button (@). POSITool then indicates the differences in a dialog screen in which the values of the parameters
in POSITool and the inverter are listed.
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Result

NOTICE

After being loaded to the inverter the application is not saved safe from power failures!

» To do this, execute A0O Save values.

During the connection is established, a status screen appears in the working area. The progress of the current
status procedure is indicated in this screen.
When the connection is activated, the following screen appears.

I1: Inverterl 125989 il

Read

i

ADO save
values

l

~ .

the PC's hard disk Paramodul:
the inverter's memaory

400 save values i
ik enor free Later

Fig. 11-5: Online connection established

With active connection ...
When a connection is active, the values which were changed on the inverter are automatically transferred to

the PC and vice versa. Similarly, actions can start the Scope and Simubox function. The indicator parameters
are only visible in online mode.
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12 Service

This chapter lists various service jobs and explains their performance.

121 Replacing inverters

Electric shock hazard!
Risk of serious injury from contact with live parts!
» Observe the 5 safety rules.

» Note that dangerously high voltages can still be present in the inverter even 5 minutes after switching off
the power supply due to the residual charge of the DC link capacitors.

» Ensure that the motor shaft is at a standstill before carrying out work. A rotating rotor can generate high
voltages at the terminals.

This chapter provides you with an introduction to the simple replacement of two inverters without additional

aids. Only the Paramodule from the replaced inverter must be used on the new inverter. In the Paramodule,
the action AOO save values stores the programming and the parameterization of the inverter safe from a power
failure.

Information
If inverters of different types are replaced or the devices to be configured on the inverter are

changed, the entire configuration must be changed with POSITool and checked!

The following conditions apply for the replacement:

+ The replacement inverter assumes the task of the inverter that is replaced. There is no change in the
drive-related task.

* Inverters of the same device type are replaced.

» The replacement inverter has the same or a higher hardware and software version as the inverter that
was replaced.

* No projected devices or components (motor, rotary encoder, option boards, etc.) in the inverter are
changed.

Follow these steps:

Replacing the inverter

1. Start the A00 save values action. Wait until the action is complete with result O:error free.
2. Turn off the power supply voltage of the inverter. Wait until the display goes out.
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3.

4.

=
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Disconnect the Paramodule that was previously used on the inverter that is being removed!

Inverter that is being removed

Connect the Paramodule that was previously used to the inverter that is being installed!

Inverter that is being installed

Remove the inverter that is being replaced and install the new inverter. Follow the instructions in the
projecting manual!

Connect the power supply voltage.

= The inverter loads the configuration at the start from the Paramodule that was previously used and
takes on the application of the previously installed inverter as it does so.

Disconnect the previously used Paramodule.

Connect the new Paramodule to the new inverter.

Start the A0O save values action. Wait until the action is complete with result O:error free.
The inverter is replaced.
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12.2 Replacing an application

This chapter provides you with a guide to the simple change of an application without extra aids. Only the

Paramodule must be replaced. In the Paramodule, the action A0O save values stores the programming and

the parameterization of the inverter safe from a power failure.

The following conditions apply to the replacement:

+ The hardware configuration (option boards, motor settings, etc.) stored on the Paramodule corresponds
to the drive which will use the data of the Paramodule in the future.

* The programming and parameterization stored on the Paramodule was tested beforehand.

+ After the Paramodule has been exchanged and the drive has been tested, set up the drive again
(referencing, parameter optimization, etc.).

Proceed as shown below:

Replacing the application

1. Start the action A00 save values. Wait until the action has been concluded with the result O:error free.
2. Turn the power supply of the inverter off. Wait until the indication on the display disappears.
3. Remove the Paramodule from the inverter.

V4
4

4. Install the new Paramodule (Paramodule with changed application) on the inverter!

5. Connect the power supply.

= During startup, the inverter loads the configuration and the new application from the Paramodule and
accepts these.
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12.3 Copying Paramodule

The following section describes how to copy a Paramodule so that an application can be utilized in additional
inverters.

Proceed as shown below:

Copying Paramodule

1. Start the action A0OO save values. Wait until the action has been concluded with the result O:error free.

2. Remove the Paramodule from the inverter.

3. Install the new Paramodule on the inverter!

4. Start the action A0O save values. Wait until the action has been concluded with the result O:error free.

= You have copied Paramodule.
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12.4 Firmware

12.4.1 Firmware files

A folder named Download is created in the POSITool directory when POSITool is installed:

— | o | @ | w5
NIK » POSITOOLV5.6.D » Download ~ | 4+ || Downtoad durchsuchen 2|
nen - Freigeben fir « Brennen Meuer Ordner == il li@fl
T Mame Anderungsdatum Typ GroRe
12 E Download.exe 10.03.2011 15:24 Anwendung 372 KB
E_ B f01f-200056d0.mot 29.09.2011 11:33 MOT-Datei 2243 KB
B f16f-w00056d0.mot 29.09.2011 11:39 MOT-Datei 2482 KB
B m0&f-ea56d.mot 29,09.2011 11:31 MOT-Datei 2422°KB
B ml5f-wee56d0.mot 29.09.2011 11:37 MOT-Datei 2.551 KB
|| SDS5000 V 5.6-D.fli 29.09.2011 12:03 FLI-Datei 5,606 KB

Fig. 12-1: The Download folder is in the POSITool directory

The following files are saved in the folder:

» Download.exe: Use this file to download the firmware for MDS 5000 and FDS 5000. Observe section
12.4.2 for the download procedure:

+ fx.x.mot: Firmware files for FDS 5000.

* mx..x.mot: Firmware files for MDS 5000.

+ SDS5000x..x.fli: Firmware files for SDS 5000.

Information
For the FDS 5000, you can read the hardware version (HW version) from the label that is stuck to

the front of the inverter below the operating console.

HW version
FDS 5000 190 or lower 200 or higher
(FDS 5000) (FDS 5000A)
fo1... X —
f16... — X

You can find different versions of firmware files on the STOBER Electronics CD. This CD is supplied with the
inverter.

58 ID 442281.06



Service
Operation manual POSIDRIVE® FDS 5000

£
%5 STOBER

12.4.2 Replacing the firmware

The following section describes how to replace the firmware of an inverter.

Danger of injury or property damage due to unsecured loads. During the firmware download, the
control and the power unit of the inverter are switched off. This means that unsecured loads on the
drive may slip through.

P Secure the drive load before beginning the firmware download.

NOTICE

Unexpected inverter behavior! If a firmware download is carried out, the previously saved firmware
will be deleted initially. If the firmware download is a tear stopped too early, the inverter will not start
as normal. The display will remain empty, the LEDs will only illuminate briefly.

» Avoid any early stoppage of the firmware download.

» If an interruption took place, carry out the firmware download again and ensure that it completes. After
this, the inverter can be operated normally.

Prerequisites:

« Atleast the control unit of the inverter is powered (24 V on terminal X11). The power may only be switched
off during the download when the software displays an appropriate instruction.

* You have connected the inverter to the PC via serial interface X3.

+ POSITool is not communicating with the inverter via serial interface X3.

You will need:

« The program Download.exe which is stored in the Download folder in the directory of POSITool. Note that
you require V 5.6 or higher of the Download.exe program for A-devices (HW version 200 or higher).

* The mot files which are stored in the same directory.
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Proceed as shown below:

Replacing the firmware

1. Start the program Download.exe.
= The following dialog screen appears:

(3 STOBER Download 5000 i I =] 1|

L

B=  stoBER =

S

Download 5000

‘wheiber >3 | Beenden | Irfa .. |

2. Select the language in which the download is to be presented by pressing one of the flag buttons.
3. Press the button Next.
= The following dialog screen appears:

Safety guidelines . ll

The download program loads and stores the internal Firmware to the inverker. ;I

CAUTIOM!

During the entire procedure, the supply voltage of the inverter may not be turned of f
(e.g., MD3 S0004L: 24 ¥ supply voltage, FDS S000/H: network voltage).

Non-adherence may damage the controller of the device.

Since the inverter is not Funckional during the entire procedure, the enable {plug
conneckar %1, terminal 43 may not be addressed. The inverter cannot be used again until
"100°%" appears.

When the inverter firmware is replaced by an earlier version, an application stored on
Paramodule may also sometimes not be able to be started.

The dewice's reactions may change.

IF you have questions, please contact STOBER AMTRIEBSTECHNIK GmbH+Co. KG,
department of application technology (applikation@stosber, de),

™ Accept safety quidelines

4. Read the safety guidelines.
5. If you accept the safety guidelines, check the box Accept safety guidelines.
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6. Press the OK button.
= The following dialog screen appears:

[ 21x]
Suchenin: [ 55C - +®eckE-

@ FO1f-seyS5C0, mot
mOSf-0v55c0.mok
mO8F-=xS5c0. mok

Dateinarme: |" mat j Oftnen
Dateityp |TOBER Download (*.mot] | Abbrechen

7. Select the mot file which is to be loaded to the inverter.
8. Press the Open button
= The following dialog screen appears:
=imlad

| target hardware:  MDS5000 ‘

Y:A03 Technische Redaklion\5_Generationy10 Yeroffentichungen’05 CD STOBER E
Size 77957 KB (798284 Bytes]
Date: 06.05.2010, 14:45:54
Serial Port  [COM1 ‘I Mode (' Download

£ Werify
Iv optimize download speed " Download + Verity
[~ USE adapter is used

<< Back | Mext > | Close | Infor ... |

9. Inthe lower part of the screen set the options with which the download is to be executed.
10. Confirm the check box Next >>.

= The following dialog screen appears:

-5 STOEBER Download 5000 {Download - Made) o ] 1 |

Dovwnload: mO5F-zxv55c0 mat

switch aff and on again the control section of the connected inverter... (

Download per Software starten |

Device-nformation

Cancel Info ..

11. Press the button Download per Software start....
= The firmware download is started.
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12. Wait until a dialog message reports that the firmware was saved to the inverter.
= You have performed the firmware download.

If the download failed, check the following points:

1. After you pressed the button Download per Software start..., the following instruction appears after a
certain amount of time:

Switch off and on again the control section of the connected inverter ....

Switch the power supply on X11 off and on again to continue with the download. Then proceed with step
12.

62 ID 442281.06



Service
Operation manual POSIDRIVE® FDS 5000

£
%5 STOBER

12.5 Actions

Actions are functions which are executed by the inverter automatically after their start.

Actions are controlled and analyzed using special parameters. The parameters contain three elements.
You can start the action via the element 0 (e.g. A00.0) The element 1 (e.g. A0O.7) shows you the action's
progress. Element 2 (e.g. A00.2) shows the result. You can start an action via every interface (operator panel
on the inverter, fieldbus or POSITool in online mode).

For some actions, power must be applied to the motor and the motor must be free to turn. For this reason the
inverter must be enabled if you want to run these actions. Other actions can be performed without energizing
the motor. Since these two action groups are executed differently, they will be described separately below.

12.5.1 Actions without enable

Actions which do not need an enable before they can be executed are:
* AO00 Save values
* A37 Reset memorized values

Proceed as shown below:

Executing actions without enable

1. Setelement 0 of O to the value 1 (e.g., A00.0 = 1).

= Element 1 indicates the progress of the action (e.g., A00.7 = 33 %).
2. Wait until element 0 indicates the value 0 again (e.g., A00.0 = 0)
= Element 2 indicates the results of the action (e.g., A00.2 = O:error free).

12.5.1.1 A00 Save values

When you activate A00.0, the inverter's current configuration and the parameter values are stored in
Paramodule, safe from loss due to a power failure. After power-off, the inverter starts with the configuration
stored in Paramodule.

When it is determined during the saving procedure that the configuration data in Paramodule and the inverter
are identical, only the parameters are stored. This speeds up the procedure.

You can read the following results from the third element (A00.2):

0: error free

10: write error

11: invalid data

12: write error

14: Warning

With the results 70 to 12 an error was determined while saving to Paramodule. If the results occur repeatedly,
the Paramodule should be replaced.
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Result 14 means that saving was error-free. At the same time it is determined that the maximum number of
approx. 10,000 write cycles has almost been reached. The Paramodule should be replaced as soon as
possible (for the ID no. of the Paramodule, see the Accessories Chapter in the projecting manuals of the
inverter).

Information

Do not turn off the power of the control section (devices of the /L version: 24 V, devices of the /H
version: supply voltage) while the action is still being executed. Turning off the power while actions
are being executed will cause data to be lost. The display indicates the fault *ConfigStartERROR

parameters lost" or *Paramodul ERROR - Read error. In such cases, the application must be
transferred to the inverter again (POSITool or Paramodul).

12.5.1.2 A37 Reset memorized values

The action A37 resets memorized values E33 to E37 and E41. The action can be started in A37.0.
The action offers the following result (A37.2): O:error free.

12.5.2 Actions with enable

Actions which require that the motors be energized before these actions can be executed:
* B41 Autotune motor

» B42 Optimize current controller

* B43 Winding test

* D96 Reference value generator

12.5.2.1 Execute
Executing actions with enable

Change to the device state Ready for switch on.
Set the first element of the action to the value 1 (e.g., B40.0 = 1).
3. Enable the motor.
= Element 1 indicates the progress of the action (e.g., B40.1 = 33 %).
4. Wait until element 1 indicates the value 100 % (e.g., B40.1 = 100 %).
5. Turn off the enable.
= Element 2 indicates the result of the action (e.g., B40.2 = O:error free).

Please note that since parameter values be determined directly during these actions, you should perform the
action A0O save values afterwards so that the values are stored safe from loss due to power failure.
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12.5.2.2 B41 Autotuning

NOTICE

During this action, the motor shaft will move.
» Make sure that the motor can turn freely during the action!

Using the action B41 the stator resistance (B53) and stator inductance (B52) are measured on servo motors.
On asynchronous motors Leakage factor (B54) and Magnetic saturation coefficient (B55) are also
determined.

During activation, the enable must be inactive. If you have started the action in B41.0, you must activate the
enable. After the action was concluded, you must deactivate the enable again. You can then read the
measured values (B52 to B55).

During the action, the cycle time is set internally to 32 msec.

You can read the following results from the third element (B41.2):

0: error free: The action was executed without errors and concluded.
1: abortedn: The action was aborted by turning off the enable.
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12.5.2.3 B42 Optimize current controller

NOTICE

During the action, the motor turns at approx. 2000 Rpm.

P Forthis reason ensure the motor and the mechanism coupled to it are allowed to be operated at this speed
and can rotate freely!

» During the action, you hear clicking noises at regular intervals. The action takes approx. 20 minutes.

NOTICE

Danger due to delayed shut-down.

» If you have enable the action via local operation, the action can only be interrupted with a very long delay
by deactivating the enable!

When you start the action, the parameters of the current controller are specified again (B64 to B68).

During activation, the enable must be inactive. If you have started the action in B42.0, you must activate the
enable. After the action was concluded, you must deactivate the enable again. You can then read the
measured values in B64 to B68.

If a quick stop request occurs during the action, the drive is halted immediately.
For the duration of the action, the cycle time is set internally to 32 msec.

You can read the following results from the third element (B42.2):

0: error free: The action was executed without errors and concluded.
1: aborted: The action was aborted by turning off the enable.
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12.5.2.4 B43 Winding test

NOTICE

During this action, the motor shaft will move.
» Make sure that the motor can turn freely during the action!

When you start the action, the symmetry of the ohmic resistors of the motor windings are checked.
During activation, the enable must be inactive. If you have started the action in B43.0, you must activate the
enable. After the action was concluded, you must deactivate the enable again.

During the action, the cycle time is set internally to 32 msec.

You can read the following results from the third element (B43.2):

0: error free: The action was executed without errors and concluded.

1: aborted: The action was aborted by turning off the enable.

2: R_SYM_U: The resistance of phase U differs significantly from that of the other phases.
3:R_SYM_V:Same as 2

4: R_SYM_W: Same as 2

5: POLAR_SYM_U: An asymmetry was determined when the polarity changed.

6: POLAR_SYM_V: Same as 5

7: POLAR_SYM_W: Same as 5

Results 5 to 7 are usually an indication of an inverter error.

ID 442281.06 67



Service
Operation manual POSIDRIVE® FDS 5000

£
%3 STOBER

12.5.2.5 Optimize B45 SLVC-HP

Risk of injury due to high speeds!

The action accelerates the motor up to twice its nominal speed.

» Only perform this action when the motor is adequately fastened. Secure feather keys, etc.

» Make sure that any mechanical systems (gear units, etc.) that are attached can reach these speeds.

NOTICE

Unsuitable optimization results!
The results are falsified if the action is performed with a loaded motor.

P If possible, only perform the action when the motor is not connected to a mechanical system (gear units,
etc.).

P Ifitis not possible to disconnect the mechanical system, make sure that the load torque is not more than
10 % of the nominal torque.

The action optimizes the following parameters:
* B46 Feedback SLVC-HP,

* B47 P-gain SLVC-HP and

+ B48I-Gain SLVC-HP.

The enable must be inactive during activation. If you have started the action in B45.0, you must activate the
enable. If the action has completed, the enable must be deactivated again. The result of the action can be
read after removing the enable in B46, B47 & B48.

Note that the result is more accurate if you fit the motor with an encoder for this action. This is possible for
initial commissioning of a machine series, for example.

In this case, mount and connect the encoder, set control mode B20 = 2:vector control and parameterize the
encoder. Now perform the action. After you have the dismantled the encoder, set control mode B20 = 3:SLVC-
HP again.
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12.5.2.6 D96 Reference value generator

NOTICE

During this action, the motor shaft will move.
» Make sure that the motor can turn freely during the action!

When you start the action, a square-shaped reference value is specified for the motor. You can parameterize
the reference value in D93 to D95.

During activation, the enable must be inactive. If you have started the action in D96.0, you must activate the
enable.

The action can only be concluded by turning off the enable and quick stop! With a quick stop signal, the drive
is halted immediately.

During the action, the cycle time is set internally to 32 msec.

You can read the following result from the third element (D96.2):
1: aborted: The action was aborted by turning off the enable.
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13  Diagnosis

131 LED

The LEDs on the front of the inverter give the user a quick overview of the device state of the inverter. A green
LED and a red LED light up in different combinations and at different frequencies to provide information about
the device state as shown in the table below.

ERROR RUN
(red) (green)

Fig. 13-1: LEDs on the front

LEDs State of the inverter

ERROR (red) . OFF No power supply voltage.

RUN (green) O OFF

ERROR (red) . OFF Data is written on the Paramodule.
N ]

RUN (green) —/‘\— Flashing at 8 Hz

ERROR (red) _\‘/_ ON Paramodule is not detected.

RUN (green) _\6/_ Flashing at 8 Hz

TN
I
ERROR (red) ' OFF Ready for operation
_\6/_ (not enabled).
RUN (green) 7\  Flashing at 1 Hz
ERROR (red) @  OFF Operation (enabled).

RUN (green) _/?\_ ON
ERROR (red) _\./_ Flashing at 1 Hz Warning.

RUN (green) _\6/_ ON
ERROR (red) _\'/_ Flashing at 1 Hz Warning.

RUN (green) _\6/_ Flashes
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LEDs State of the inverter
ERROR (red) _\6/_ ON Fault.
AN
RUN (green) O OFF
ERROR (red) _\6/_ Flashing at 8 Hz No configuration active.
AN
RUN (green) ) OFF

13.2 Display

The display gives the user a detailed response message on the state of the inverter. In addition to the
indication of the parameters and events, the device states are shown.
The display permits an initial diagnosis without additional aids.

13.2.1 General

After the self-test of the inverter, the operation indication appears on the display. Depending on the
configuration and the current device state, the first and second line of the display may differ from what is
shown in the example. Im Picture shows the configuration fast ref. value in the device state enabled. See
chap. 3 for device states.
If no axis is active, this is indicated with an asterisk (*). The active axis is then shown when it differs from axis
no. 1. Only for active brake chopper B¢ or active local mode [§ does the appropriate symbol appear on the
display.

Speed Current

/

3000 rpm  1.3A
4: Enabled E B
\

Device state Brake chopper

Axis no. 2 active active

Fig. 13-2: Display indication
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13.2.2 Event Indications

Events
Event indications on the display give the user information on the state of the device. The event list (chapter
13.3 Events) gives you a list of the event indications. The following event groups exist.

Events

: Sequence error . :
?Ct"’e . recognized mgc’uve_
configuration by CPU configuration

Fig. 13-3: Events

Error during active configuration

Events during active configuration are used to monitor the device during operation. The reaction to one of

these events can be set in four levels - inactive, message, warning or fault.

1. When an event is parameterized as a message, it is shown flashing at the bottom of the display. An
application is not affected by a message (i.e., the top part of the display does not change). A message is
not acknowledged. It is queued until the cause disappears.

2. A warning is shown in the top part of the display with the appropriate logo. The bottom line indicates the
flashing event. The upper right corner shows the remaining time after which the warning becomes a fault.
If the cause disappears within this parameterized time, the warning is reset. An application is not affected
by a warning.

3. When an event with the level "fault" occurs, the device immediately changes to the device state "fault
reaction.” The event appears flashing in the bottom line of the display. A fault must be acknowledged.

The device provides notes on the cause of some of the events. These events are marked with a number and
appear alternately to the event indicators on the display. Causes which are not documented with a number in
the event description are only an indication of possible faults. They do not appear on the display.

For additional diagnosis, the occurrence of an event of this group is documented by incrementing a counter.
The fault counters are stored in the parameter group Z.. An acknowledgment can be programmed on the
operator panel or via binary input for some of these events. These events do not affect communication and
device control. The events can be identified by their consecutive numbering.
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Sequence faults recognized by the CPU

The 5t generation of STOBER inverters includes a digital computer with microprocessor, memory and 1/0
modules. When an error occurs which affects this area, the device reacts with an indication on the display. At
the same time, the inverter assumes a defined state (power section is turned off). The device must be turned
off and on again before it can return to its normal functionality.

At the same time, device control (menu function) and communication with the inverter are not possible. Events
of this type are marked on the display with the character "#".

Inactive configuration...

There are two cases when a configuration is inactive:

1. A fault occurs during device start.

2. The configuration was stopped by POSITool.

Events which will lead to an inactive configuration are marked on the display with an asterisk (*).

...during device startup

During device startup, configuration and parameters, flags and signal values are loaded from Paramodul.
Afterwards the configuration is started. During both steps detailed error messages can be generated. When
a fault occurs during loading from Paramodul, "*ParaModuleERROR" appears in the top line. When a fault
occurs while the configuration is being started, "*ConfigSttERROR" appears. These faults are corrected by
turning the device off and on or transferring a configuration.

...after stop by POSITool

If the configuration was stopped by POSITool, the logo of the company STOBER ANTRIEBSTECHNIK
appears on the display.
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13.3.50 no configuration paramodul error

When displaying no configuration paramodule error, the device start-up is ended and an error was detected
by the Paramodule during start-up. Note also the events in section 13.3.37 *ParaModul ERROR:update
firmware! to 13.3.40 *ParaModul ERROR: ksb write error. Alternating to the event display, STOBER
ANTRIEBSTECHNIK appears.

13.3.51 no configuration start error
When displaying no configuration start error, the device start-up is ended and an error was detected when
starting the configuration. Note also the events in section 13.3.41 *ConfigStartERROR parameters lost to

13.3.49 *ConfigStartERROR unknown hiding. Alternating to the event display, STOBER ANTRIEBSTECHNIK
appears.

13.3.52 configuration stopped

When displaying configuration stopped, the current configuration was stopped. Apply a configuration or switch
the inverter off and on again so that the previous configuration can be loaded from the Paramodule.
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Global presence

Address registers

Always up to date on the internet: www.stober.com (Contact)

* Technical offices for advice and marketing in Germany

* Global presence for advice and marketing in about 25 countries

* Service network Germany

¢ Service network international

STOBER subsidiaries:

USA

STOBER DRIVES INC.
1781 Downing Drive
41056 Maysville

Fon +1 606 759 5090
sales@stober.com
www.stober.com

Austria

STOBER ANTRIEBSTECHNIK
GmbH

HauptstralRe 41a

4663 Laakirchen

Fon +43 7613 7600-0
sales@stoeber.at
www.stoeber.at

United Kingdom

STOBER DRIVES LTD.

Centrix House

Upper Keys Business Village

Keys Park Road, Hednesford
Cannock | Staffordshire WS12 2HA
Fon +44 1543 458 858
sales@stober.co.uk
www.stober.co.uk

Turkey

STOBER Turkey

Istanbul

Fon +90 212 338 8014
sales-turkey@stober.com
www.stober.com

Switzerland

STOBER SCHWEIZ AG
Rugghdlzli 2

5453 Remetschwil

Fon +41 56 496 96 50
sales@stoeber.ch
www.stoeber.ch

France

STOBER S.a.r.l.

131, Chemin du Bac a Traille
Les Portes du Rhoéne

69300 Caluire-et-Cuire

Fon +33 4 78.98.91.80
sales@stober.fr
www.stober.fr

China

STOBER China

German Centre Beijing Unit 2010,
Landmark Tower 2 8 North
Dongsanhuan Road

Chaoyang District BEIJING 10004
Fon +86 10 6590 7391
sales@stoeber.cn
www.stoeber.cn

Taiwan

STOBER Branch Office Taiwan
sales@stober.tw
www.stober.tw

Italy

STOBER TRASMISSIONI S.r. .
Via ltalo Calvino, 7 Palazzina D
20017 Rho (MI)

Fon +39 02 93909570
sales@stober.it

www.stober.it

South East Asia

STOBER South East Asia
sales@stober.sg
www.stober.sg

Japan

STOBER JAPAN K. K.

Elips Building 4F, 6 chome 15-8,
Hon-komagome, Bunkyo-ku
113-0021 Tokyo

Fon +81 3 5395 6788
sales@stober.co.jp
www.stober.co.jp
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STOBER ANTRIEBSTECHNIK GmbH & Co. KG

Kieselbronner Str. 12
75177 PFORZHEIM
GERMANY

Fon +49 7231 582-0
mail@stoeber.de

24 h Service Hotline +49 7231 5823000

www.stober.com

Technische Anderungen vorbehalten
Errors and changes excepted
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