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General Information

2 General Information
2.1 Customer Service

NOVOTRON GmbH
Mauserstrasse 31
71640 Ludwigsburg
Germany

Address:
phone: +49 - 7141 - 2969 - O

fax: +49 - 7141 - 2969 - 22
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e-mail: info@novotron-online.com

web: www.novotron-online.com

2.2 List of Abbreviations

Abbreviation Meaning Abbreviation Meaning

VAC AC voltage VDC DC voltage

RO Read Only RW Readable and Writeable
WO Write Only BCD binary coded decimal

2.3 Symbols

Hazard that may lead to

* damage of life or health of user or other persons, or

Warning or important information.
Noncompliance may lead to trouble in operation or to property damage.

* major property damage.

2.4 Trademarks

EnDat is a registered trademark of DR. JOHANNES HEIDENHAIN GmbH.

Windows is a registered trademark of Microsoft Corporation.

COMBICON, MICRO COMBICON and POWER COMBICON are product names of Phoenix Contact.

2.5 User Manual Structure
Volume 1  Basic Device
Volume 2  Software Reference
Volume 3 Extension Modules

Volume 4 initiation (setup)
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3 Safety Information

A NOVODRIVE works with hazardous voltage!

Line voltage is present at power inputs, motor connectors, brake choppers, DC link
circuits, and the motor temperature sensor input. Connectors carrying hazardous voltage
are X1, X6, and X7.

3.1 Intended Usage
Devices of the ND4O series are state-of-the-art servo converters for driving brushless servo motors
and linear motors featuring an appropriate position sensor.
NOVODRIVE servo converters are components to be installed in electric machines. A NOVODRIVE
servo converter may only be put into operation as such an integrated component.

& Safe and troublefree operation

Safe and troublefree operation is possible only by correct interplay of NOVODRIVE,
motor, and position sensor in combination with correct wiring and appropriate
parameterization.

Using NOVODRIVE servo converters for any other purpose may lead to property damage or damage to
users and other persons.

NOVODRIVE servo converters may be installed and put into operation only if in technically perfect
condition, if used in compliance with the intended usage described above, and if users are aware of
risks and hazards that may occur when working with the devices.

Machinery Directive
According to the 2006/42/EG Machinery Directive, machinery manufacturers have to make an
appropriate risk assessment for the specific machinery, and they have to take appropriate action in
order to prevent damage to persons or property when working with the machinery.
Machinery manufacturers and/or operators are responsible for sticking to applicable guidelines for
safe operation and prevention of accidents.

Ambient Conditions
NOVODRIVE servo converters may not be used in explosion-prone areas or in medical areas or other
areas classified hazardous.

3.2 General Safety Instructions
Before you install and put into operation a NOVODRIVE servo converter, read this User Manual fully
and carefully. Inappropriate handling of NOVODRIVE servo converters may lead to damage to persons
or property. Make sure you take notice of the technical specifications and connecting conditions
(check type plate and this User Manual).
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Transportation and Storage

To transport and store NOVODRIVE servo converters, use the original packaging only.
Repairs and Modifications

Do not dismantle and/or modify NOVODRIVE servo converters.

If a NOVODRIVE servo converter needs repair or modification, this may be done by skilled personnel
of NOVOTRON GmbH only.

Working at the motor or axis
Do not work on running gear until NOVODRIVE has been disconnected from the power supply system
and NOVODRIVE’s capacitors’ are fully discharged.
Provide for sufficient protection, as a defect in NOVODRIVE’s power part or in the feedback system
may speed up the drive enormously within fractions of a second, leading to uncontrolled movements
and very high acceleration of the motor.

3.3 Connection

Only skilled personnel may install, put into operation, and maintain NOVODRIVE servo converters.
Skilled personnel are persons familiar with the requirements to assemble, install, put into operation,
and work with the product. Such persons need to take notice of and comply with the following norms
and guidelines:

* |EC 364 / CENELEC HD 384 or DIN VDE 0100,
* |EC-Report 664 or DIN VDE 0110,

¢ national directives for accident prevention.
Grounding

Make sure NOVODRIVE’'s compact case or 19“ rack, as the case may be, is grounded before the line
voltage is switched on (see 4.2 Technical Specifications and 5.2 Power Part Connections).

Wiring
Always check the wiring before you power up NOVODRIVE. Check
* if all connections are correct and all terminal clamps are tight,

* if grounding / shielding is correct,

« if connectors are locked against getting loose.

Do not pull any (i.e. also low-voltage) energized plug connectors, as this may destroy the electronics.
Make sure no voltage carrying parts can be accidentally touched. Cables carrying line voltage must
have double or reinforced insulation between wire and surface. Use appropriate sleeves for wire ends.

Fuse Protection
Make sure NOVODRIVE is equipped with an appropriate and correctly connected fuse protection.
Emergency Shutdown / Emergency Stop

Provide for an emergency shutdown / emergency stop by which the motor can be brought to a
standstill at any time (see section 6 Emergency Shutdown / Emergency Stop).
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3.4 Operation
Discharge Time
NOVODRIVE contains capacitors which keep on carrying hazardous operating voltage for some time
after line voltage has been switched off.
Therefore, after disconnecting NOVODRIVE from line voltage wait at least five minutes before you
touch any voltage carrying parts (e.g. pins) or loosen connections. As a safety measure, repeatedly
measure the DC link voltage and wait until it is below 40 V.
Electric Shock Protection
A moving motor can produce hazardous voltage also if line voltage is switched off.
Therefore, the discharge time of the capacitors does not start until the motor has stopped.
Power On/Off
Do not switch on and off line voltage of NOVODRIVE frequently in short time, as this may lead to an
overload of NOVODRIVE’s inrush current limitation, which could destroy the inrush current limiter.
Therefore, always wait at least one minute before switching NOVODRIVE on again after you switched
it off.

Sequence for Switching On/Off
If you want to switch on NOVODRIVE, first switch on the power supply unit providing the 24 VDC
supply voltage for the low-voltage part, and then switch on line voltage for the power part. If you want

to switch off NOVODRIVE, proceed vice versa.
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4 Installation and Use of Setup Software
System requirements
Pentium 2,4 GHz
512 MB RAM
50 MB hard disk
Windows 2000 or XP
.NET V1.00
Serial interface (RS 232) or USB serial adapter
4.1 Installation of components
File download from www.novotron-online.com
¢ Installation of DotNetFrameWork (Version 1.0)
¢ Installation of setup software ND4OCfg
File download requires registration on www.novotron-online.com
4.2 First start of ND40Cfg
4.2.1 Start setup software
Upon double-clicking on ND4OCfg.exe two windows will open up.
*  NBServer
%2 NBServer 2.03 mE x|
Configuration
IP-dddiess: | 10101071 TCPPat | 11555 Clents| 1
COM-Port Yirtual Novadives
W Ensble [COM1  w| Reset Connection
Bytestses | 474 [ Baudrate Bptestses | O
Enors | 0 | [0 ~| Enors [ o
Movodives | 1 Movodives | 4

*  ND40 Configuration (= see next page)

4.2.2 Select interface
* In the 'NBServer’ window, select the COM port (COM1...COM127) by which NOVODRIVE has been
connected with the PC.
* In the menu of the 'ND40 Configuration” window, select 'Edit/Novobus connection’. Then select
"COM’ for 'Serial port’ and ‘500 ms’ for 'Refresh rate’.
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‘B ND40 Configuration

)

E@ Limit values

E| Wotar

E@ Controller

#i30

%l {2 Technology - Job Cortrol
E| Manual operation
E@ Bus system

=) Register

Connection qualitiy

fiir Dynamik und Bewegung
—

NOVOTRON
Industrie - Automation GmbH

Mauserstrasse 31
71640 Ludwigsburg

Germany

phone:  +45-(0)7141/2963- 0
fax: +49-(0)7141/2969 - 22
e-mail: info@novotron-online com

wwew novotron-online com

File Edit Options Application Help
RESET SETPOINT INVERTER 0OP. MODE CLEAR REAL TIME EMERG.
NOVODRIVE ENAEBLE EMABLE ACTIVATE ERROR SCOPE OFF
= General
ok EEPROM
) Osoloscope NOVO7R@N

—Server setting

Server location

IP Address

Ok

| RESET | = | n7C
| 0518 rot | Orpm | —
‘B Novobus connection W= x|
—Novobus connection
Serial port com T
Drive address P =
Refresh rate B0 =ms

Information on ’Connection quality’:

Red

No connection

Color

Connection information

Yellow

Connection disturbed

Green

Connection ok
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No connection?
* 7-segment display is off. Is NOVODRIVE switched on?
- Check 24-V voltage supply
* Has the right COM port been connected?

- Verify the COM number of the serial interface in the Windows Control Panel

Parameterization of the serial interface (e.g. on bit number, parity, baud rate etc.) is done
automatically over NBServer, not over the Windows Control Panel.

* Is NOVODRIVE equipped with a terminating plug (not for single-end NOVOBUS)?
= Apply terminating plug; check correct wiring
Connection is disturbed?
- Raise 'Refresh rate’ of NOVOBUS interface.
- If a high number of errors is indicated in the 'NBServer’ window, check earthing/grounding of
NOVODRIVE.
4.3 Loading and saving of parameter sets

Loading and saving of parameter sets can be done during online operation only.

A Saving of parameter sets

Each parameter set must be saved! Without the original parameter set it might be very
difficult to put a machine into operation after a servo converter has been exchanged.
You may save parameter sets over the PC using the setup software. The saving must be
done separately for each machine component and after each change in a set. Use file

names which allow for unambiguous assignment to machine axes.

Load
Select the parameter set you want to load from ,File/Load Parameter”.

After each selection you may decide whether you want to load the 'Parameter’ and/or the 'Command
sentence’ and whether the data are to be saved in the EEPROM.

Save
Under ,File/Save Parameter” you may name the parameter set you want to save and select a place
for its storage.
After that you may write a comment for the parameter set and you may decide whether you want to
save the 'Parameter’ and/or the 'Command sentence’.

Version 01.02 Manual ND40 Volume 4 - Setup software 9/84
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5 Directory Structure of Setup Software
Depending on individual user settings (made under , Application->Standard/Advanced”) and the
version of the NOVODRIVE used probably not all pages / windows presented in the following sections
may be provided or accessible.

Genetal ...

— Device information 10

— Mains Voltage — Control mode

— Scaling — Digital 10
Scales and Units — Analog input

[ Gear factor — Encoder signal

Information — Job Parameter

— Enable delay Technology-Job control

— Limit switches — General

— Error stop time — Command editor

— Events — Monitor

— Troubleshooting Manual operation

— Error history — Speed command

EEPROM Bus system
Oscilloscope CAN-NOVOTRON
Limit values — General
— Ramps — Sync telegram
— Speeds — Mapping
— Positions PROFIBUS and CANopen
— Brake chopper — General
— Distance boundary — Businfo input
Motor — Businfo output
— General — Sdo-Channel
—— Temperature Register
— Brake Function — ASIC
— Peak Current ND3105
— 12t Current ND3202
— Current control — Registerl
—— Field Attenuation — Register2
— Autokomm — Register3
Controller — Register4
— Speed — Registerb
— Position — Data Logger

— Friction compensation

—— Autotuning model based

10/84
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5.1 General
"B ND40 Configuration Jo&
@—b File Edit Options Applicaton Help
RESET SETPOINT | INVERTER | OP. MODE CLEAR REALTIME | g EMERG.
2 NOVODRIVE |  ENABLE ENABLE ACTIVATE ERROR SCOPE OFF
#{) General
@& EEFROM
B Oscilloscope R
) Limit values @ filr Dynamik und Bewegung
- pm ————
[+ {5 Motor
'?‘_.E| Controller
e 0 NOVOTRON @
[+ {5 Technology - Job Control
{5 Manual operation Industrie - Automation GmbH
'EE' s Ssten Mauserstrasse 31
+17) Register
71640 Ludwigsburg
Germany
phone: +49-(0)7141/2969 - 0
fax: +49-(0)7141/2969 - 22
e-mail: infe@novotran-online.com
www.novotron-online.com

6 (7)
(s — EEE[0)[@) =17 @R R = 2 K
@—D [com [ o [@ | wparamm 10keser (11)

| @ 0518 ot | @ Opm |

For changes in parameter settings to be permanent, parameter settings must be saved in
the EEPROM.
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Directory Structure of Setup Software

Description

Under ’File’ you may

- load parameter sets,

- save parameter sets,

- save NOVODRIVE as a virtual (NOVO)drive,

- load the XRAM,

- store the XRAM,

- exit the program.

Under ,,Edit“ you may

- specify the connection parameters of NOVODRIVE and the refresh time to the PC (’Connection’),
- refresh the basic data of NOVODRIVE ('Refresh data base’).

Under ,,Options“ you may

- select the user language (English / German (upon Version 1.10).

Under ,, Application“ you may

- specify the editing mode for setup (requires password for authentication).

- The password for 'Advanced’ Mode: ND4OEXPERT.

Under ,,Help“ you may

- request information on the device version.

Button bar, comprising: Reset NOVODRIVE / Inverter enable / Setpoint enable / Activate operation mode /
Clear error report / Emergency off

Directory for selecting individual pages of the setup software
Window of menu item selected

Information bar on Register 'Status16’: Bit 15... Bit O (see User Manual 'Basic Device’ — Register
'Status16’)

1 = Setpoint disabled
1 = Inverter disabled
1 = Last job successfully completed

First section of information bar, comprising information on: interface [COM or VIRTUELL] / address of
NOVOBUS / connection quality / NOVODRIVE connected

Red = Reset required
Error ID number

Heat sink temperature of NOVODRIVE in degree centigrade

13
14
15

Actual position of motor [scaled]
Actual speed of motor [scaled]

Actual current [scaled]

12/84
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5.1.1 Device information

/o

/7 Bus system
+-{C7) Register

P,
STOR

@G AL 7 L] 7

File Edit Options Application Help
RESET SETPOINT | INVERTER | OP.MODE CLEAR | REALTIME | g EMERG.
NOVODRIVE |  ENABLE ENABLE | ACTIVATE | ERROR SCOPE OFF
General / Device information
isiabibodth R ) i e
----- ﬁ Mains Voltage
13- Sealing NOVODRIVE type | ND41-3204
""" 4, Enable delay Serial number 41100021
ﬁ Limit switches
..... 2 Error stop fime Modification | 0
ﬁ Events
e Rated voltage | 230 VAC +24VDC
----- ,-) Troubleshooting
- ,.) Emror history Rated current | 44
- EEPROM
.[8) Oscilloscope Firmware version | 02.03
) Limit values Frmeraiom opt'm| 0
15 Motor
{5 Controller Extention module | 64022308
H3 10
0 Lifetime | 17h: 15 min
{5 Technology - Job Control
#l{) Manual operation Active time | Oh: 0min
E
i

| com | o

®

| ND41-3204

| REsET

| 0,518 rot |

Drpml

Page lists basic data and specifications of the NOVODRIVE used.

Version 01.02
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5.1.2 Mains voltage

‘B ND40 Configuration

/o

File Edit Options Application Help
RESET | SETPOINT

INVERTER | OP. MODE | CLEAR | REAL TIME | @ EMERG.

P,
STOR

NOVODRIVE ENABLE EMABLE ACTIVATE ERROR SCOPE OFF
H@ General General / Mains Voltage
[ Device information S e Vol
L m, E—
< § e Rated Voltage A | Voltage
. [+ Scaling
[ 20 wvac [ 25 wvac
----- 4% Enable delay :
i #9 Limit switches Hicares Votie
5 _ 2300  VAC+10%/-15% [~ DC (checked)
----- ﬁ Error stop time AC
- g Events " 2x 115 VAC /3x 66/115 VAC
""" o Troubleshooting  2x230VAC / 3 x 1307230 VAC
: ,-) Emor history S A
i 3w 2AONDL
gk EEPROM :
-[@) Oscilloscope £13
#{C5) Limit values £=3
E@ Mator 2
{5 Controller 3
EEI 0 ooy
{5 Technology - Job Control o
[+ {C) Manual operation € other =
= Caution:
i A change of mains voltage require an adaption of
#-{C Register cument control parameters of motor!

SOOI oL [ G e o7

Ton [0 (@)

ND41-3204 | RESET | - | ma3%¢

| 0,518 rot |

T | 00A

Page allows selection of line voltage to be used. Line voltages not applicable are grayed out.

respective DC link voltage!

Upon changing the line voltage the current control parameters must be adapted to the

14/84 Manual ND40 Volume 4 - Setup software
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5.1.3 Scaling / Scales and Units

"B ND40 Configuration

BEX]

File Edit Options Applicaton Help

A @

RESET SETPOINT INVERTER OP. MODE CLEAR REAL TIME | 4 EMERG.
NOVODRIVE EMABLE ENABLE ACTIVATE ERROR SCOPE OFF
£ General 1) General | Scaling / Scales and Units
- o 1 Device information Lo — Position
Lo ﬁ Mains Voltage /O unit 140 unit
3 Scalng Jeeeeee. zom || | |ee 82 v 7|
"%1 Seﬁnsm W Max value Max value
i Gearfactor 5000 rpm @ |2048,000 rot
1L Information Resclution Resclution @
- g Enable delay [1rpm (0,001 rot
= -ﬁ Limit switches A
. --ﬁ Ermor stop time 3 —Ac-D —Current
= #ﬁ Eicai= 1/O wnit 110 unit
g,
0 bt hien [eeeee ¢ rpmms =) | [erese e 2 =]
= ,_) Error history Max value Max value
4 EEPROM (2328 rpmims 80A 4
[B) Dsciloscope Resolution Resolution
1T Limit values |ﬂ'1 S |ﬂ"1 s
+-{-=) Motor
L @l‘ Negate feedback (scaling) direction Caimjat( :
* i L Caution:
- i chrets: Mok Bl Motor general and gear factors pages must be comectly
E " nT R i [:] configured, for a comect resutt of scalefactor calculation.
¥ mm Al Aneratinn

I

i

[com | o |[@ | wpDerzme [ Reser

238°C

0 rpm

| 0,518 rot |

| 00A

Scaling of values (Sl and decimal places) of set-up software and extension modules.

For more information on scaling see User Manual 'Basic Device’, Section 'Sl Scaling’.

Number

Description

Scaling of speed

Scaling of position

Scaling of acceleration/deceleration ramps

Scaling of current

Reversing of scaling direction (positive / negative)

O~ WN

(Re-)Calculation of scaling factors

Version 01.02
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5.1.4 Scaling / Gear factor

"B¥ ND40 Configuration =0 ﬁ
File Edit Options Applicaton Help
RESET SETPOINT INVERTER OP. MODE CLEAR REAL TIME . EMERG.
NOVODRIVE EMABLE ENABLE ACTIVATE ERROR SCOPE OFF
=5 General ) General / Scaling / Gear factor
. ] Device information et
- ﬁ LI BT Is the drive system equipped
I3 Sealing with a rotational gear  Yes % No
; . mechanism?
ﬁ Scales and Units @
%y Gearfactor Gesar factor
# I Information | Gear output To | Motor side
= Enable delay
0, - :
I rotation I rotation
i -ﬁ Limit switches A
ﬁ Error stop time 3
= _ﬁ Eueits — Ball screw spindl
1 i Is the drive system equipped
') LR with a rotational linear ball screw ¢ Yes & g
PoF I‘) Error history mechanism?
s EEFROM ; :
£ Screw pitch mm/ rotation
(B Osciloscope
1.5 Limit values
[+C=) Motor
{7 Controller i |
&3 10
[+/c=) Technology - Job Control
.07 Marial aneratinn [‘L]
SO T s D
BRI > M R o7
| com | o @ |  nDstm | Reser | — | mac
| 0518wt | 0rpm | 00A
Number Description
1 Gear specification
2 Spindle specification

If the drive system is equipped with a rotational gear mechanism, the gear transmission ratio must
be indicated. Both values need to be whole numbers and > ’'O’. Values may range between
1...65535.

If values for gear and/or spindle are entered on this page, scaling factors need to be

recalculated or the scaling needs to be adapted, respectively.

To do so, go to page 'Scaling/Scales and Units’.
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5.1.5 Scaling / Information

‘B ND40 Configuration

LJo&

File Edit Options Application Help

SETPOINT
ENABLE

INVERTER

RESET
EMAELE

NOVODRIVE

@ EMERG.

OP. MODE
OFF

CLEAR
ACTIVATE

REAL TIME
ERROR

SCOPE

=13 General i

L i Device information

Lo ﬁ Mains Voltage

[=}Ic Secaling

ﬁ Scales and Units
ﬁ Gear factor
¢ Informtien

- gfs Enable delay

ﬁ Limit switches

ﬁ Ermror stop time

s -ﬁ Events

'.) Troubleshooting

,.) Ermor history

4& EEFROM

-[& Oscilloscope

45 Limt values

E@ Mator

1 {5 Controller

EEI 0

#1-) Technology - Job Control

0= Mamnal anaratinn

General / Scaling ! Information
—Scales information of ND40 basis device
Paosition
| 1048576 incirot

Speed
|0.186264515 rpmyinc

Ramp
|0.007105427 rpmimsiinc

Current
|0.000263397 Alinc

DC bus voltage
[1.78 iinc

Phase current
|D.11?351 130197758 Alinc

| 0,518 rot |

Page shows scaling factors of NOVODRIVE'’s internal, basic values. These values are relevant for
control over NOVOBUS or CAN-NOVOTRON and for direct access to registers, respectively.

Version 01.02
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5.1.6 Enable delay

Only available in the 'Advanced Mode’.

‘B ND40 Configuration

/o

File Edit Options Application Help
RESET | SETPOINT

INVERTER | OP. MODE | CLEAR | REAL TIME | @ EMERG.

-ﬁ Mains Voltage
IC5) Scaling
:---ﬁ Limit switches
e ﬁ Error stop time
i ﬁ Events
i ,) Troubleshooting
i ,.) Ermor history
g8 EEPROM
-.[@) Oscilloscope
& =) Limit values

{2 Technology - Job Control
T3 Manual operation

NOVODRIVE ENABLE EMABLE ACTIVATE ERROR SCOPE OFF
=) @ General General / Enable delay
EN i Device information e

This parameter inserts a delay time before inverter enabled.
This feature must be used if the main voltage and inverter
enable are applied together.

Enakle Inverter

Recomended value 1000 ms

l 100 ms

+ {C) Bus system
+E| Register
RIS A D>
[com [ o |[@ | ootz | Reser | —
i 0518 rot | Ompm | 00A

If line voltage and inverter enable are applied together, inverter enable must be delayed internally.

This ensures that the DC link is fully loaded before the motor gets powered.
If this function is not used accordingly, Error 976 (undervoltage) may be generated or the charging

circuit may be damaged.

Each device type comes with a certain default setting, which should not be changed!

18/84 Manual ND40O Volume 4 - Setup software
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5.1.7 Limit switches

"B ND40 Configuration g =)
File Edit Options Applicaton Help
RESET SETPOINT INVERTER OP. MODE CLEAR REAL TIME | 4 EMERG.
NOVODRIVE EMABLE ENABLE ACTIVATE ERROR SCOPE OFF
.’— @ General General / Limit switches
. 1L Device infarmation
H #ﬁ Mains Voltage Hardware limit-zwitches
é b / Positive direction
Lowe [
4% Enable delay ===
- By, Limit switches
: GPIn3 Soft Limit-switches GPind
i -ﬁ Emor stop time
5 ﬁ Events —Hardh limit-switch
. ,) Troubleshooting & D SxerTrier
- e L) Ermor histony
’) 1 )¢ Stop motor in active switch direction
5? EEPROM
¥
(@) Osciloscope Cause error 310 or 311

+ T Limit values

— Software limit-switches
K f ) 0.062 rot @ |n|

High D 062

+ Deactivate monitoring
™ Stop motor in active switch direction
" Cause error 316 or 317

| RESET

| 0518 rot | Tt | 00A

Number

Description

- Deactivation of hardware limit switches (GPIn3 and GPIn4)

- Activation of hardware limit switches (GPIn3 and GPIn4); a limit switch can be left again when the motor
is moved in the opposite direction

- Activation of hardware limit switches (GPIn3 and GPIn4); if the negative limit switch responds, Error 310
is generated, and when the positive limit switch responds, Error 311 is generated

User value for software limit switch in negative direction

User value for software limit switch in positive direction

Position of software limit switches can be set by positioning the motor accordingly; by pressing the 'Teach
in’ buttons, the current position of the motor is adopted as position value for the negative and the positive
limit switch, respectively

- Deactivation of software limit switches

- Activation of software limit switches; a limit switch can be left again when the motor is moved in the
opposite direction

- Activation of software limit switches (GPIn3 and GPIn4); if the negative limit switch responds, Error 316
is generated, and when the positive limit switch responds, Error 317 is generated

Before software limit switches can be be used, do homing or set actual position. I
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5.1.8 Error stop time

"™ ND40 Configuration E O ﬁ

File Edit Options Application Help
RESET | SETPOINT

INVERTER | OP. MODE | CLEAR | REAL TIME | @ EMERG.

NOVODRIVE ENABLE EMABLE ACTIVATE ERROR SCOPE OFF
E @ Genersl General / Error stop time
[ Device information e
: ﬁ Mains Voltage
. This value is used in comelation with emor class 2.
[ Scaling Included in this categony are emors, in which the motoris
: ﬁ Enable delay still able to be stoped property for example a setpoint emor.
ﬁ Limit switches The wait time is inserted to make sure that the motor is
- B Emor stop time securely stoped, before disabling inverter.
: A ﬂ-ﬂll - A propper wait value must be choosen so that its longer
ﬁ Events than brake time needed to stop the motor.
,) Troubleshooting
Pk ,) Error history |
ﬁ EEPROM 599‘2 Error stop time
.[8) Oscilloscope
) Limit values
Time i Drivel
brake tlme—)l Disabled
Errar stop time 3 brake time
Recomended value 0 ms
Error stop time I B0 ms

umsm|

If Class 2 errors occur, the motor gets decelerated automatically and the inverter gets disabled after
a defined period of time. This period of time needs to be determined under consideration of the
maximum speed and the mass moved. We recommend to enter the value indicated in the grayed-out

field.
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5.1.9 Events
Only available in the 'Advanced Mode’.
‘B ND40 Configuration =)o
File Edit Options Applicaton Help
RESET | SETPOINT INVERTER | OP. MODE | CLEAR | REAL TIME | . EMERG.
NOVODRIVE ENABLE ENAEBLE ACTIVATE ERROR SCOPE OFF
E.@ General General / Events
. ] Device information e e
P b -ﬁ Mains Voltage
E ok ;. Status memory records the activity of register "Status 16",
P 1) Scaling a bit of "Status 16 is set due to any reason, the similar bit in
POk #ﬁ Enable delay status memory is also set. Theese bits are remain sst
= ey although the source in ‘Status 16" is reset already. Using
5 "ﬁ Limit switches this feature user can detect the activity of the drive
s i continuousty. Status memory bits can be reset by user by
% Em:r .5’t0p B clicking bols.
o : @) " ?
- )-) Troubleshooting r v r " Wil
E ,) Emor histony Cea-] A —
g eeroN - [0 ~ Wz
- [3) Oscilloscope —
#-=) Limit values : r r
“o
Ay e .
B B -
= An events detection can also be configured by choosing
3 Technology - Job Control bits of status memory to be part of events. if the selected
bits ane on then the event bit in "Status 16" is going to be
switched on also. Otherwise it will not be regarded as
important event but those bits keep recording the
occurance in register "Status 16
3
S o>
BRIy e o
| com | o @ |  nNDs-3204 | reser | — | =8¢
| 0518rot | 0pm | 00A
Number Description
1 Boxes for selecting the bits to be monitored (in Register Status16’)
2 Status memory of selected Bits of ,,Status16*; by pressing the button the status memory is reset
3 At least one of the bits selected was temporarily set to "1’

The function can be used for monitoring purposes, for example to check whether a speed or current

limitation has occurred recently.
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5.1.10 Troubleshooting

LJo&

" ND40 Configuration

File Edit Options Application Help
RESET | SETPOINT

INVERTER | OP. MODE | CLEAR | REAL TIME | @ EMERG.

NOVODRIVE ENABLE EMAELE ACTIVATE ERROR SCOPE OFF
= General General / Troubleshooting
[ Device information e R
Lo ﬁ Mains Voltage
[+ Scaling O In error state
4 Enable delay () Limit switch

g Limit switches ) Motoris blocked or commutation failed

- fa Emor stop time @) NOVODRIVE is not ready to operate

ﬁ Events e =

a = O Feedback acquisition is not ok

'_) Errcr Histo.ry_: h @ Reference for absolute position is lost
ﬁ EEPROM @ DClink voltage 1,780 Volt
@ Oscilloscope @ Speed setpoint 0 rpm
E@ Limit values o Ghel ey i |
) Motor
EEI Controller r—User control
Hi3 10 Stopped by Disabled by
|1.E| Technology - Job Control Regsier G @ @
[+{5) Manual operation
-G Bus ystem Hardware GPINZ GPINT {3
%) Register

| 0,518 rot |

Page informs about errors and problems that have occurred.

For example, 'Check register’ indicates the register containing an invalid value.
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5.1.11 Error history

‘B ND40 Configuration

File Edit Options Applicaton Help
RESET | seteoiNT | INvVERTER | oP.MODE CLEAR | REALTIME | g EMERG.
NOVODRIVE ENABLE EMABLE ACTIVATE ERROR SCOPE OFF
=5 General General / Error history
: i Device information
‘{?M Vol No. |ho|.|r| E|Tor||'_‘ iption '\l
Dipbt s 1 17 E401  Resistance limit value of motord
[ Sealing 2 17 E626  Extension module gets no respc
#9 Enable delay 3 1z E626  Bxension module gets no respe
= St 4 17 E401  Resistance limit value of motor{
ﬁ Limit switches 5 17 EG26  Extension module gets no respc
f -ﬁ Emor stop time 6 17 E626  BExtension module gets no respe
E 7 in E401  Resistance limit value of motor{
i ﬁ nEhE 8 14 E401  Resistance limit value of motori
)‘) Troubleshooting 5 14 EG26  Bxtension module gets no respe
LD 10 14 EE26  Bxtension module gets no respe
e esistance limit value of motor
<] i 1 1 E401 R imit value of
gk EEPROM 12 14 E626  Bxtension module gets no respe
-[& Oscilloscope 13 =] EG26  BExtension module gets no respe
- 14 13 E626  BExtension module gets no respcM
[+ (= Limit values El e :n-T = e Bl
T.E| Mator
EEI Controller — Further information
e: o 0 Number 1
{5 Technology - Job Control Error info 0 OxE4010000
(£ Manual i e
3 Mol operciin Errorinfol | (xC00000BF
[+ {5 Bus system
- ister
#0 Reg Refresh |  Exportlist |
ISR D)L [ F T 7]
| com | o @ | D434 | RESET | — | 247
| 0,518 rot | T | 00A

Page lists the last 32 errors including the operating hour in which the error occurred and an error

description.
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5.2 EEPROM

" ND40 Configuration

LJo&

File Edit Options Application Heb
INVERTER | OP. MODE | CLEAR | REAL TIME |.EMERG. |
OFF

RESET | SETPOINT

NOVODRIVE ENABLE EMAELE ACTIVATE ERROR SCOPE
) General EEPROM
%‘1 m — Save parameter set to EEPROM
-[&) Oscilloscope e |
H i cti et t
£ Limk values EEISF?SM?H saves parameter values to SAVE |
o {3 Motor Writing Parameterto EEPROM can take
bit time be patient please.

}-{c=) Cortroller

103 10

#1{3) Technology - Job Control
{C5) Manual operation

|- Bus system
EEjHWMa

= R

Saving parameterto EEPROM is
suggested to be done during disable.

— Load parameter set from EEPROM

This function load parameter values LOAD |

that saved in EEPROM.
Loading parameter is allowed only
during disable state

— Restore factory setting

This function restore NOVOTRON RESTORE
factony setting.

The cument setting will be ovenwritten.

Restoring parameter is allowed only

during disable state

Ton [0 (@)

ND41-3204 | RESET | — | 247

| 0,518 rot |

T | 00A

Page allows to save parameter values to the EEPROM and load parameter values from the EEPROM

as well as to reset parameters to default settings.
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PhaseCurrActual A1 [eeim,rniﬂ@

SpeedActual [4 rpm / Div]
Time Base : 10ms

18 rot

‘& ND40 Configuration l:] 1
File Edit Options Applicaton Help
e [ el e
=R OP. MODE CLEAR REAL TIME | & EMERG.
B D40 Configuration Q | E ACTIVATE ERROR SCOPE OFF
File Edit Options Application Help w Oscilloscope
RESET SETPOINT INVERTER OP. MODE CLEAR REALTIME | EMERG.
NOVODRIVE ENABLE ENABLE ACTIVATE ERROR SCOPE OFF Settings j
E
= ; M e
+{7) General Oscilloscope |Cament
£& EEPROM urre @ =
Osciloscope Channel 1 fé’ Setting-No. | | 5
- 1 = \ load
e ¥ Enabl = = save
+1-{7) Limit values @|Speed53¢polm1 ﬂ nable = o
#1 {3 Motor Zoom g 1 €2 €3 [ = H
+-{) Controller [} ]|
) 10 Channel 2 E
+-{=y Technology - Job Contral SpeedSetport] j ¥ Enable g
+1-{[7) Manual operation -
510 Bus system Zoom g F1 2 49
+-{ Register
Channel 3
SpeedActual x| ¥ Enable
ER OP. MODE CLEAR REALTIME | g EMERG.
Zoom &g {1 5 [ 16Bit E ACTIVATE ERROR SCOPE OFF
Oscillosco
Channel 4 £
A v :
SpeedActual ﬂ [+ Enable g hent nﬁéﬁ
Zoom g &1 C SpeedSetpoint 1 ﬂ =
=
Zoom v g (1 {5 @ =
o
‘ Scales E
® o ‘.} Increment / Div Time base / Div E
5 - @
12 ] il ’m —
COoM 1] @ ND41-2204 RESET 254°C
| 2 Trigger Mode - -
B Oscilloscope 0.0A o Trlgger level Trigger delay
" Auto triggered 0 3 = div
PhaseCurrSetpointAl [32 inc / Div] o )
+ MNormally triggered Trigger edge

" Bitwise triggered

[

20|

Triggerbit 7 [ 6] 5]4]2]2]1]0]

@ Copy to clipboard |

Stop trigger
e

A 7
QLR o
ND41-3204 RESET — 254°C
0 rpm 00A
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Number Description

1 Open up / Close oscilloscope window

2 Selection of channels to be analyzed; you may use four channels with 8-Bit resolution each; alternatively,
you may use two channels with 16-Bit resolution each; the first two channels allow to use a logic analyzer
(representation of bit fields)

3 Activation / deactivation of channel; over 'Zoom’ you may select the byte of 16-bit or 32-bit values
4 Tabs for switching between sub-pages ('Signal’, 'Trigger’, or 'Settings’)

5 Save and load settings (max. number of settings to be saved: 10)

6 Selection of trigger channel

7 Specification of resolution and time base

8 Specification of trigger level and trigger delay

9 Selection of trigger mode

10 Specification of trigger edge

11 Copy oscilloscope data to clipboard (data can be transferred to external file)
12 Stop triggering

13 Oscillogram

26/84 Manual ND40 Volume 4 - Setup software Version 01.02



NOVO7RON

. F t i Dri
Directory Structure of Setup Software et e
5.4 Limit values
5.4.1 Ramps
f o — —
= ND40 Configur Lok
File Edit Options Application Help
RESET | SETPOINT | OP. MODE | CLEAR | REALTIME | g EMERG.
NOVODRIVE ENABLE ACTIVATE ERROR SCOPE OFF
EEI General Limit values / Ramps
4 EEPROM i il
-[&) Cscilloscope :
E 3 Limt values Acceleration 1000 rpmims
%y Remps Deceleration | | : ) 100.0 rpmims
Stop ramp I : 100.0 rpmims
H Max. val 2328
P ﬁ Distance boundary vEe PO
¥l {5 Motor Resolution 0.1 rpmims
(=) Cortroller
-E{E| 10 Note:
= {1} Stop ramp is typically bigger than other rmmp values.
&El Technology - Job Control {2} Unit, resolution and maximal value can be changed in
F#-{=) Manual operation "Scale and Unit” page.
E{El Bissvaan {3) These values must be positive.
[+ Register
o]
| com | o @& | nDaa
| 0518 rot |
Number Description
1 Acceleration ramp (scaled value)
2 Deceleration ramp (scaled value)
3 Stop ramp (scaled value), activated upon setpoint disable and/or occurrence of error class 2 (emergency
stop)
4 Information on maximum values permitted and resolution
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5.4.2 Speeds
e e ot s e e - =)
"B ND40 Configuration L._“]‘D E
File Edit Options Applicaton Help
RESET | SETPOINT INVERTER | OP. MODE | CLEAR | REALTIME | o EMERG.
NOVODRIVE EMABLE ENABLE ACTIVATE ERROR SCOPE OFF
B General Limit values / Speeds
5@ EEPROM Lo
(3 Oscilloscope
Lot The speed command value is imited certain valus. Al
- @ Limit values exceeded value are cut to this limit. This limit works on both
P #} Ramps positive and negative directions.
Sp Speedlimit [ : ) 2500 rpm
A speed boundary is set to monitor the actual speed of
motor. An emor 705 is reported if the actual speed exceeds
& Distance boundary the boundary
tEI Motar Speed boundary 2600 rpm
E:El Cortroller A Tolerance window, which define whether a desired speed
"i"'EI 0 is reached or maintained.
-{C3) Technology - Job Corttrol Window width 48 rpm
-Ic7) Manual operation
: {3 Bus system —Spead tracking error
) st
2 Register Boundary 500 rpm
Agtual error 0 rpm
I1-+I A il
0 cr O
| com | o @ | Do
| 0518wt |
Number Description
Limitation of speed setpoint
2 Monitoring of actual speed; if this value is exceeded, Error 705 is generated
3 Tolerance range for ’in speed’ message used by various operating modes
4 Max. permissible deviation between actual speed and speed setpoint; if this value is exceeded, Error 701
is generated
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5.4.3 Positions

"B" ND40 Configuration

SE=]

File Edit Options Applicaton Help

-ﬁ Distance boundary
-{Ch Mator

{5 Controller

o0

-{C3) Technology - Job Corttrol
-Ic7) Manual operation

-{C Bus system

=) Register

RESET SETPOINT INVERTER OP. MODE CLEAR REALTIME | o EMERG.
NOVODRIVE ENABLE ENAELE ACTIVATE ERROR SCOPE OFF
{5 General Limit values / Positions
44 EEPROM e iyl - b i
-[&) Cscilloscope

Actual error 0,000 rot
Errar memory 0,000 rot

Reset error memory Reset

Boundary I 0010 rot

If this emor boundary is exceeded then emor 700 will be
reported.

— Position window
Atolerance window, which define whether a desired position
is reached or maintained.

The motor must be inside position window constanthy fora
time constant, before it considered to be in position.

Position window : 0,002 rot

| 0518wt |
Number Description
1 Max. permissible deviation between actual position and position setpoint of the position controller; if this
value is exceeded, Error 700 is generated
2 Tolerance range for ’in position’” message used by various operating modes

Time constant for 'in position’ message (see User Manual 'Software Reference’, Annex C); typically

10...20 ms
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5.4.4 Brake chopper

"B D40 Configuration

AME] X

File Edit Options Applicaton Help

|C=) Technology - Job Cortrol
{c5) Manual operation
{C) Bus system

‘+E| Register

ZIQ)R

Internal with
fan

RESET SETPOINT INVERTER OP. MODE CLEAR REALTIME | o EMERG.
NOVODRIVE EMABLE ENABLE ACTIVATE ERROR SCOPE OFF
) =) General Limit values / Brake chopper
A EEPROM — Brake chopper
(B Osciloscope
@ ki Brake power - Actual brake
. .ﬁ Ramps limit power
g Speeds 1375w [ oow
ﬁ Puositions 2 S P —
Yy 2,148 % [ oo00%
i -ﬁ Distance boundary @
-'ii-{E' Motor

Ic=) Cortroller

®

ND41-3204 | REseT %4°C
| 0518wt | 0rpm | 00A
Number Description

1 Setting of maximum braking power.
If no external brake chopper is used, maximum braking power should be 2,2 % of peak power.
If a 19“ version without sufficient ventilation is used, maximum braking power should be 1,1 % of peak
power only.
If an external brake chopper is connected, the value for maximum braking power should be as specified in
the braking chopper’s specifications.

2 Maximum braking power as an absolute value and in percent of peak power (dependent on NOVODRIVE
type)

3 Actual power dissipation

Brake choppers are used to dissipate the energy generated during deceleration of the motor.
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5.4.5 Distance boundary

‘B ND40 Configuration [3 O .
File Edit Options Application Help

RESET SETPOINT INVERTER OP. MODE CLEAR REAL TIME | 4 EMERG.
EMAELE ACTIVATE ERROR SCOPE OFF

NOVODRIVE ENABLE
#) General Limit values / Distance boundary
5--9@ EEPROM e by
-[E) Oscilloscope
Sk This value is used in connection with search functions {ex:
= @ Limit values reference switch, reference block, Encoder zero pulse and
P #ﬁ Ramps positioning marker).
L,
ﬁ Speeds It is @ maximum distance to be made during the search. If
i ¢ Positions the object doesnt found after the 'DistanceBoundary is
= reached’ then, the search procedure is going to be
- fa Brake chopper aborted, and emor 600 will be reported.
o 1= Motor Distance boundary l 2048000 rot

I=) Technology - Job Control
{C Manual operation

I Bus system
?EjRWMa

0,518 rot |

To be used when working with the following operating modes: "Homing with switch method’, "Homing
with encoder zero marker’ and "Homing with block method’. Determines the maximum distance to be
covered during a search. If the switch or zero-point has not been found within the distance specified

by this value, the search process is terminated and Error 600 is generated.
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5.5 Motor
5.5.1 General
B ND40 Configuration g {m| .
File Edit Options Applicaton Help
RESET | SETPOINT | INVERTER | OP. MODE | CLEAR [ REAL TIME ‘ @ EMERG.
NOVODRIVE |  ENABLE EMAELE | ACTIVATE ERROR SCOPE OFF
E I General Mator | General
48 EEFFOM L
- [@) Oscilloscope Mo pole i 5
) e i Pole distance T
=1 Motor (north to north)
%y Geneml
'ﬁ Tanrenis calculate Commutation factor
- --ﬁ Brake Function
ﬁ Peak Cument —Feedback syst
g 12 Cumert [ECh1225
42, Curent conirol | Advanced resolution (20 Bit)
i --ﬁ Field Attenuation
5 ﬁ Autokomm
G ) Gl 1 choose Registered feedback system
i 9] -
{5 Technology - Job Cortrol i L -
I=) Manual operation Angle 213011 “el
{2 Bus system Offset 144367 el
+ E' Register I I I
DialogFeedbackList
| No. | Feedback system | Resolution | Maimal speed | Additional informatil
Resolver Standard resolution (16Bit) 3000 pm Transmitter factor:
Reszolver Standard resolution (16Bit) 6000 pm Transmitter factor:
Resolver Standard resolution {16Bit) 12000 pm Transmitter factor:
ERMN1387 Standard resolution {16Bit) 3000 pm Heidenhain sine er
ERN1387 Standard resolution (16Bi 6000 pm Heidenhain sine er
ERN1387 Standard resolution (16Eq 12000 pm Heidenhain sine er
Encoder 2048 Inc. Standard resolution (16Bit) 3000 pm without commutatic
Encoder 2048 Inc. Standard resolution (16Bit) 6000 pm without commutatic
Encoder 2048 Inc. Standard resolution (16B#t) 12000 rpm without commutatic
ECN1325 Standard resolution (16B#) 3000 pm Heidenhain ENDA
ECN1325 Standard resolution {16Bit) 6000 pm Heidenhain ENDA
ECN1325 Standard resolution {16Bit) 12000 pm Heidenhain ENDA
ECN1325 Advanced resolution (20 Bit) 2500 pm Heidenhain ENDA
ECN1325 Advanced resolution (20 Eit) K000 rpm Heidenhain ENDﬂ[ﬂ
1l | [_)J
—Sensor type
% rotation ™ linear Accept I Cancel |
Number Description
1 Pressing the ,Choose* button opens up a window for selection of the feedback system
2 Selection of feedback system (rotary or linear) under consideration of resolution and maximum speed
3 Specification of number of pole pairs (for rotary motors) and pole distance (for linear motors), respectively;
check motor specifications before entering values here
Calculation of internal commutation factors
5 Start/Stop of auto adjustment of the motor’'s commutation angle offset; to be used when motor is not
connected; the Autokomm algorithm should be used in special cases only

32/84

Manual ND40O Volume 4 - Setup software

Version 01.02



Directory Structure of Setup Software

NOVO7RON

Future

Drives

5.5.2 Temperature

e —
"B ND40 Configuration =0 ﬁ
File Edit Options Applicaton Help
RESET SETPOINT INVERTER OP. MODE CLEAR REALTIME | o EMERG.
NOVODRIVE EMABLE ENABLE ACTIVATE ERROR SCOPE OFF
EEI General Motor | Temperature
R EEF!ROM r—Motor temp & SENS0r
-[8) Oscilloscope e Mo Measured sensor
-7y Limit values temperature limit value
s 127°C 5C
ﬁ Peak Cument 5
e 1% Cumert :
. -ﬁ Cument control g :2>
ﬁ Field Attenuation B B
P 4 Autokomm -
&+ Controller 2
=10 2| E
{5 Technology - Job Control
EE| Manual operation ~Temp o 5
+ Bus system
;g Heg::  Motorplug(XT) ¢ Position sensor plug (2)
I Feedback sys
EnDat2.2
ST ]
3 o0 S Pt P 0 ﬁ
| com | o @ | Do | reser [ — | 2ax
| 0518wt | 0rpm | 00A

Number
1

Description

Specification of resistance value of motor temperature sensor; if this value is exceeded, Error 401 is
generated; check motor specifications before entering any value here; if a thermo switch is used, set on

7,5 kOhm

Actual resistance value of motor temperature sensor

Selection of temperature sensor connection
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5.5.3 Brake Function

= 040 e

/o

File Edit Options Applicaton Help

g 13 Cument

i ﬁ Cument control

= --ﬁ Field Attenuation
P ﬁ Autokomm

'E{E| Controller

EE] 0

¥ {3 Technelogy - Job Carral
EE| Manual operation
'EE| Bus system

(5 Register

STOR|
ST0

RESET SETPOINT INVERTER OP. MODE CLEAR REAL TIME - EMERG.
NOVODRIVE EMABLE ENABLE ACTIVATE ERROR SCOPE OFF
{5 General Motor { Brake Function
4 EEPROM ~Brake wait time
8 Osciloscope
'EE| Limit values Enable | T
- — I
i T
1 Brake
———
-

Open brake ime

Brake :
e )
e ———

1
Close brake time

EEEEEERN

(2]
T =y

o (@]

| com

ND41-3204 | REsET | — | 1ssccC

| 0,518 rot |

Tt | 00A

Number Description
1 Specification of wait time between inverter enable and release of holding brake
2 Specification of wait time between activation of holding brake and inverter disable

Version 01.02
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5.5.4 Peak Current
‘B ND40 Configuration L._“]‘D E
File Edit Options Applicaton Help
RESET | SETPOINT INVERTER | OP. MODE | CLEAR | REAL TIME | . EMERG.
NOVODRIVE EMABLE ENABLE ACTIVATE ERROR SCOPE OFF
B General Motor / Peak Current
g Ereiine Peak current limitation
-|8] Oscilloscope
Lot MNOVODRIVE has two kinds of peak cument limitation.
2 i valuez
=15 Motor First type is called motor protection. This value must be set
according to motor data sheet to prevent overcument.
£ "ﬁ General Failing to st this value comectly voids the mator
- ﬁ Temperature overcument protection.
ﬁ Brake Function Metor protection I : 20 A
el R The second kind of limitation is an application dependent
i "ﬁ 1t Cument setting. This value ought to be set by user according to his
- .ﬁ Curmert contral application.
- gf Field Attenuation Application peak current | : 80 A
i ﬁ Autokomm
malier value een values 1s [aKken as active imit.
1) Control Small lue between both values is tak ctive limit
i rolier
Actuzl pezk current limit @ﬁ A
%) Technology - Job Cortrol
= . Mote:
L ool oo The actual limit value is also influenced by others
J-{C Bus system protection factors such as: effective cument limitation and
l_’;!"EI e temperature cument limitation. These can possibly lower the
7 limit.
CIECIEIEEA DL [ A o7l A
CIEHCIEIEAA D> Ml D] o7l R
| com | o @ | Do | RESET | — | msc
| 0518wt | 0rpm | 00A
Number Description
1 Specification of max. permissible peak current of motor
2 Specification of max. permissible peak current of application
3 Max. peak current currently possible
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5.5.5 It Current

"B D40 Configuration

AME] X

File Edit Options Applicaton Help

-ﬁ Cument control
g Field Attenuation
: ﬁ Autokomm
|- Controller
) 10
-{C Technology - Job Coritrol
-{c) Manual operation
-{C Bus system
+-{C7 Register

RESET SETPOINT INVERTER OP. MODE CLEAR REAL TIME . EMERG.
NOVODRIVE EMABLE ENABLE ACTIVATE ERROR SCOPE OFF
=) General Motor / %t Current
A EEPROM — Effective current protection
- [3) Oscilloscope
H Lot MOVODRIVE has two kinds of effective cument protection.
|C5 Limit values
) Motor First type: is a limit protection. This value limits effective
T value of systems cument.
H ﬁ General e
5 Eff. current limit 40 A
ﬁ Temperature
ﬁ Brake Function The second type is a boundary protection. ff the actual
Peak Cu current effective value exceeds this value, an emor 315is
ﬁ 2 ment going to be created.
By & Cument
")

Eff. current boundary I : 40 A

Based on its working principe only one of these protections
can be effective. The Protection with less value is
automatically applied.

Time constant for
calculating eff. current 4 - | second(s)

Actual eff. current @ﬁ A

Eff. cument for a "blocked homming method"
Typical value: 60...807% of 12t limit value

Block current 01 A

0518wt |
Number Description

1 Specification of limit value for r.m.s. current; if this value is exceeded, current is limited

2 Specification of limit value for r.m.s. current; if this value is exceeded, Error 315 is generated; if no error
message is wanted, set (2) a little higher than (1)

3 Specification of time constant for calculating r.m.s. current; set 25 s for large motors, 12 s for medium-
sized motors, and 4 s for small motors
Actual r.m.s. current value

5 Specification of current limit value for operating mode #15 ("Homing with block method’)
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5.5.6 Current control

‘B ND40 Configuration

LJo&

File Edit Options Application Help

RESET SETPOINT INVERTER OP. MODE CLEAR REAL TIME | g EMERG.
NOVODRIVE ENABLE ENABLE ACTIVATE ERROR SCOPE OFF
 m—
[#{C7) General Mater / Current control g |
- gfs EEPROM
[E] Cscilloscope proportional OP. MODE CLEAR REAL TIME | g EMERG.
= i Currertt actual ACTIVATE ERROR SCOPE OFF
{7y Limit values l
=) @ Motor oL _@> intoral cartral Metor / Current contral
i 3 ot
H :---ﬁ General setpoint 4 T
& Temperaturs i
ﬁ ? i ® Current actual rapadions)
¢ Brake Function
g Peak Curert izt cortrol
g 1t Cument :
By, Curent cortrol 1
g Field Attenuation Active values | Setd | Set1 |
£ -ﬁ Autokomm I—
| : : s
51 {3 Conroller proportional gain 60,000
oo integral gain ( : ) 5098 %
4= Technology - Job Cortrol Active values Set 0 Isa 1 |
{=) Manual operation EMF Dnmpensa‘tlo@ I 3150 %
: proportional gain I 0,000 %
o1 Fis st Phaseprecontral | : ) 100000 %
+{7) Register integral gain 0.000 %
EMF compensation G 0000 %

& @

Setas active value | Get from active value |
| 0518 ot | om |
0518 rot |
Number Description

1 Tabs for switching between various parameter sets for current control; besides the active parameter set,
two other sets can be specified the values of which can be adopted from the active set and copied into
the active set, respectively

2 Specification of proportional gain

3 Specification of integral gain (max. 10% of proportional gain; the higher the value, the bigger the effect)

4 Specification of EMF compensation

5 Specification of phase pre-control; if a resolver is used as feedback system, enter '400’ here; in all other
cases, enter '100’
By pressing the button the values specified under this tab are set as new parameter set
By pressing the button the values specified by the active parameter set are adopted for this set
Saved values for proportional gain, integral gain and emf compensation

Version 01.02

Manual ND40O Volume 4 - Setup software

37/84



NOVO7RON

Future in
| e

Drives

Directory Structure of Setup Software

5.5.7 Field Attenuation

Only available in the 'Advanced Mode’.

{05 Limit values

|4C7) Technology - Job Cortrol
L) Manual eperation
|47 Bus system

¢ ON (—= Register "Control”)

=13 Motor " OFF @

: ﬁ General
& Temperature :asx;g.;lm field attenuation @)—D v
ﬁ Brake Function
- g& Peak Current Begin field attenuation at @h om
4R 1% Cument speed
-ﬁ Cument control . )

= _ Maximum field attenuation 00 A

By Field Attenuation Sin i

2 -ﬁ Autokomm

-5 Contraller Actual field attenuation @)—M A

current
I L

EMF compensation at
maximum field attenuation < : : L
Current phase pre control : 100,000

B . _ _— [
"B ND40 Configuration g [
File Edit Options Applicaton Help
RESET SETPOINT INVERTER OP. MODE CLEAR REAL TIME | g EMERG.
NOVODRIVE EMABLE ENABLE ACTIVATE ERROR SCOPE OFF
{5 General Motor / Field Attenuation
oy — Field Attenuati
i [&) Oscilloscope

%

| com
| 0518 ot |
Number  Description
1 Activation / Deactivation of field attenuation; activation is done over the 'Control’ register; note that
activation of field attenuation is not saved permanently in the parameter set
2 Specification of speed as of which maximum field attenuation is in effect
3 Specification of speed as of which field attenuation starts
4 Specification of maximum field attenuation current
5 Actual field attenuation current
6 Specification of EMF compensation at maximum field attenuation (usually '0’)
7 Specification of phase pre-control of current (see 'Current control’)
gilgnuation A

current

max. field _1__
attenuation
current

] >

Speed

beginn field max. field
attenuation attenuation
at speed at speed

3 (2
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5.5.8 Autokomm
Only available in the 'Advanced Mode’.
‘¥ ND40 Configuration M= x|
File Edit Options Applicaton Help
RESET | SETPOINT INVERTER | OP. MODE | CLEAR | REAL TIME |.EMERG.
NOVODRIVE EMABLE ENABLE ACTIVATE ERROR SCOPE OFF
"EI General Motor / Autokomm
ﬁ EEFROM =
mo Autokomm is & search algorthm forfinding mot
'E-El Ty con—loml.}n;?ol: :ﬂ?:ej algod M Tor iNaiNg motor
=15 Motor The search steps must be firstly configured.
- gk General I_@_)— :
D e Comm. Offset step 5626 ‘el
ﬁ Brake Function Current step 0002155 A
& Peak Curent C
ﬁ 1% Cumert Autokomm speed I : 1862645 rpm
ﬁ Curmert control
ﬁ Field Attenuation
Lo, %A
'E@ Control
El 10
() Technology - Job Cortrol
E| Manual operation
'E@ Bus system
ri!--{h Registar
T e o> il /|
<ERRIGIA > [l ] o7 [
| com | o @ | nDaam | REsET | — | 2m0%¢
| 0518 ot | Orpm | 00A
Search algorithm for determining the commutation angle offset.
39/84
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5.6 Controller
5.6.1 Speed

‘B ND40 Configuration Q = .
File Edit Options Application Help

RESET | SETPOINT

INVERTER | 0OP. MODE | CLEAR | REAL TIME | @ EMERG.

NOVODRIVE ENABLE ENABLE ACTIVATE ERROR SCOPE OFF
# {5 General Controller / Speed [3 O
g EEPROM
B Osclloscops i o ey R | op.moDE | cLEAR | REALTIME | gEMERG.
=) Limit values Speed- ACTIVATE ERROR SCOPE OFF
- setpoirt2
3 Motor + Controller / Speed
i Controller
- By Speed Pasition- [ pre-cortrol
ﬁ Position actualt Speed-
- g# Friction compensation d setpoint2
i ﬁ Autotuning model based Speed- By control
H tracking error 2
]- E| [8] 1 = outpt
- Pozition- (88 i
105 Technology - Job Cantrol ive value Isem | Set1 | set2 | set3 | actual B
-{C=) Manual operation tacho
{Ch Bus system proportional gain Speed-
X tracking errar
[+{c=) Register integral gain
differential gain Activevalie Set0 |Set1 | Set2 | Set3 |
precontroll
i proportional gain I 19531 %
setpoint filter
integral gain 1953 %
tacho filter @
differential gain 0000 %

precontroll I 0000 %

Set as active value I Getﬁnmac‘u'vevduel

0,518 rot |

| 0518rat | 0rpm | 00A
Settings for speed control
Number Description
1 Tabs for switching between various parameter sets for speed control; besides the active parameter set,
four other sets can be specified the values of which can be adopted from the active set and copied into
the active set, respectively
2 Specification of proportional gain
3 Specification of integral gain
4 Specification of differential gain
5 Specification of torque pre-contol when speed is to be changed; leave 'O’ or set low if control is done over
analog input or if a position control is used
6 Specification of filter for smoothing speed setpoint if control is done by step/direction or by encoder signal
7 Specification of tacho filter for smoothing actual speed
8 By pressing the button the values specified under this tab are set as new parameter set
9 By pressing the button the values specified by the active parameter set are adopted for this set
10 Saved values for proportional gain, integral gain, differential gain and pre-control
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5.6.2 Position

"2 ND40 Configuration

BEx]

File Edit Options Application Help

SETPOINT

ﬁ Friction compensation
--ﬁ Autotuning model based

Pamy
STOF

e

BEx|

RESET INVERTER 0OP. MODE CLEAR REAL TIME | 4 EMERG.
NOVODRIVE EMABLE ENABLE ACTIVATE ERROR SCOPE OFF
{5 Genersl Controller / Position
-4& EEPROM
- [3) Oscilloscope

T Limit values Pre-contral

Postion-
Setpoint

Artual

(1)
ive value ISetD | set1

Posﬂion-\ Position-

|

OP. MODE
ACTIVATE

CLEAR
ERROR

REAL TIME
SCOPE

EMERG.
* orr

Speed-

Proportional ®_) Setpoint2

tracking errar

Controller / Position

Pasition-
Setpoint

Pre-cortrol

Proportional ®_’

\ Paosition-

tracking errar

Speed-
Setpoint2

ZieRin

| set2 | set3 | B
Pozition:
Actust
proportional gain 5766 %
precontrol gain

{ i 5 93219 %

1

R

o [0 (@)

ND41-3204

Activevalue Set0 |Set1 | Set2 | set3 |

proporticnal gain

gain

Set as active value | Get from active value |

9766 %
99219 %

| Reser | — |

| 0518t |

R

| RESET

216°C

| 0518 ot |

0rpm | 00A

Settings for position control

Number Description

1

Specification of proportional gain

Tabs for switching between various parameter sets for position control; besides the active parameter set,
four other sets can be specified the values of which can be adopted from the active set and copied into
the active set, respectively

Specification of speed pre-control; usually 100’

By pressing the button the values specified under this tab are set as new parameter set

By pressing the button the values specified by the active parameter set are adopted for this set

O~ WN

Saved values for

proportional gain and pre-control
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5.6.3 Friction compensation

Only available in the 'Advanced Mode’.

™ ND40 Configuration g B

RESET | SETPOINT INVERTER | OP. MODE | CLEAR | REAL TIME |.EMERG.

NOVODRIVE EMABLE ENABLE ACTIVATE ERROR SCOPE OFF
[+{C7) General Caontroller / Friction compensation
g% EEPROM

; -[&) Cscilloscope

4.7 Limit values

Speed-
Setpoint] Current

Setpoint

%4 Friction compensation Speed-

: ﬁ Autotuning model based Setpoint2
H{ 10
{7 Technology - Job Cortrol  Speed dependent friction

d contral [nog

[+{C7) Manual operation

';EI Bus system Compensation level I 00 A

BHLY Regater High speed limit | : 0 rpm
Low speed limit I@h rpm

S >

el o2l

[com [ o [@ | nDeraeme | Reser | — | 28
| 0518 ot | Orpm | 00A
Number Description
1 Specification of maximum current for friction compensation
2 Specification of upper speed limit, at which friction compensation stops
3 Specification of lower speed limit (close to '0’), at which friction compensation starts
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5.6.4 Autotuning model based
'ND40 Configuration | D'ﬁ
File Edit Options Applicaton Help
RESET | SETPOINT INVERTER | OP. MODE | CLEAR | REAL TIME | .EMERG.
NOVODRIVE EMAELE ENAELE ACTIVATE ERROR SCOPE OFF
#{5) General Contraller / Autotuning model based
-gf EEPROM
-[E] Cscilloscope —Suggested p g g
File Edit Options Application Help o oo % @ §
RESET | SETPOINT INVERTER | OP. MODE | CLEAR | REAL TIME | . EMERG. =
NOVODRIVE EMAELE ENAELE ACTIVATE ERROR SCOPE OFF Pckp 41846 % E
#{5) General Contraller / Autotuning model based || 2
jon Pckd 100,000 % —
&5 EEPROM e & ' z
r =5 ok
(8 Osailoscope Measuring motor and load time constant 2 Set I 3
H it = parameter =%
[+ Limit values 2 g
= Current setpoint I 08 A 2 —Eea =
Ty Motor g L:JD' g
(& Cortroller Speed limit I : ) 185 rpm &l 2
.ﬁ o § RTER OP. MODE CLEAR REAL TIME EMERG Q
= = G i 5 3 =
. Postion e I 5000 f & [IABLE | ACTIVATE | ERROR | SCOPE | ® o | =
& —J— =l
a;_l' = Controller / Autotuning model based | =
By A B 2
10 Abort g g
o Default | St | ot | 2 T ol =
{5 Technology - Job Control o8 I
[#-{c5) Manual operation ER— @ z Constant (Km) 9.523810E-003 %.
{C Bus system | E
= ist (1). This function measures motordoad time constant. o —Speed control desired behaviour g u
) Fegister (2). There must be a sufficient space for the motor % ]
to move, without collision danger. S }amping factor (dr I 0.707 &l
(3). Choose the cument setpoint so that the motor b=} e il @ E’ B
is able to overcome static friction. = e =
{4). Speed limit must be choosen so that the motor 2 Raise time (Tr) I 15,360 ms o DlTA
movement can be detected propery. it must be ) Y (I
bigger than measurement noise. = Time constant (Tv) 8602 ms z
o
o
 Position control desired behaviour 2
ZGORNAEREEN| | o ()
|2 R[S o? |5 ¥ Time constant (TL) 123360 ms -
o
| com | o @ | nDet3a | RESET [ — | 287 e 2
—=e () :
| 0,518 rot | T | 00A 3
2
[
A ERE
el o A el il 1
| com | o @ | nDern | RESET | — | 218
| 0518wt | 0pm | 0.0A
Number Description
Tabs for switching between sub-pages
2 Start / Stop auto-tuning
3 Measuring of motor and load time constant
4 Specification of speed control’s desired behavior
5 Specification of position control’s desired behavior
6 Reset to default values
7 Recommended parameters for speed and position control
8 Accept recommended parameters for speed and position control
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5.710
5.7.1 Control mode

‘B ND40 Configuration

/o

File Edit Options Application Help
RESET | SETPOINT

INVERTER | OP. MOCE | CLEAR | REAL TIME | & EMERG.

[+ Limit values
E| Mator
E@ Controller
H@ 0
%, Control mo
4& Digtal 10
ﬁ Analog input

; ﬁ Encoder signal

i ﬁ Job Parameter

¥l 1 Technelogy - Job Cenfrol
Eﬁ Manual operation

E| Bus system

Fj@ Register

Pl

— GG D> Ml D e o7

NOVODRIVE ENABLE EMABLE ACTIVATE ERROR SCOPE OFF
i General 10/ Control mode
g EEPROM et

* Setup Software

" Setup Software with Job Control

" Digital inputs (GPIn1 ... 14)

¢ Digital inputs (GPIn1 ... 14) with Job Control
¢ other

—Controlled by CAN-NOWVOTRON
~ Data exchange with interpolation buffer
" Process data with synchronisation

—Controlled by extension module (PROFIBUS/ICANopen) —
£ Query Mode only (Setup Software)
¢ Drive Profile

" Job Control

[0 [@]

| com

ND41-3204 | RESET | — | 2%

| 0,518 rot |

Orpm | 00A

For setting and verifying the control mode.
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5.7.2 Digital 10

B ND40 Configuration .
g g
File Edit Options Applicaton Help
RESET | SETPOINT INVERTER | OP. MODE | CLEAR | REAL TIME | .EMERG.
NOVODRIVE EMABLE ENABLE ACTIVATE ERROR SCOPE OFF
{5 General 10 / Digital 10
g EEFROM Lo
e QOscilloscope
LE R {2) GPIn1 hardware enable {0 GPIng
-6 Motor {0) GPIn2 hardware start ) GPI10
=) Cortroller @ GPin3 neg. limit switch O GPnm
r@ 10 @@ GPInd pos. limit switch O GPIni2
f Lo itmods () GPIn5 home switch O GFIn13
e (O GPInG marker input @ QO GPinl4
-ﬁ Encoder signal
--ﬁ Job Parameter —GPO
ﬁ.@ Technology - Job Control OGPO1 Snion be e O I~ GPO9
%ﬁ Manual operation OGPOZ At O I GrOT0
=) Bus system
) Register © I cron
O I” GPo12
O I GPo13
O C_GPO14
2
-BREEA oL s Pale] =l
@A) @L> R o7 (SR
| com | o @ |  nDstm | Reser | | =z2¢
| 0518wt | 0rpm | 00A
Number Description
1 Digital inputs of NOVODRIVE
2 Digital outputs of NOVODRIVE; to control the digital outputs over the setup software you must tick the box

next to the right of the lamp

Green lamp = Input / Output on 24 V.

Not all inputs / outputs may be available, depending on the type of NOVODRIVE used.
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5.7.3 Analog input
= ND40 Configuration M= x|
File Edit Options Mﬁﬂﬁﬂ'l Help
RESET | SETPOINT INVERTER | OP. MODE | CLEAR | REAL TIME | .EMERG.
NOVODRIVE ENABLE ENAELE ACTIVATE ERROR SCOPE OFF
i) Gonend 10 / Analoginput
4 EEPROM Analog input resolution
- [3@) Oscilloscope
: e % 16 Bits with conversion time 3.2 ms
14 Bits with conversion time 0.8ms
10 Bits with conversion time 0,1 ms
—Actual value
Analog input j 0041 v
Analog input offs 0000 ¥
ﬁ Encoder signal TR
g Job Parameter Calibrate I Abort
[#-{-5) Technology - Job Control
/7= Manual operation —Analog input scale
) {2 Bus system Analog input scale @W
[B+C5) Register
This scaling factor is onty effective on analog speed
setpoint modes
CHEEEEA > Ml Die] SR
ol @ RIS oSO
| com | o @ | Do | RESET | - | =%
| 0518wt | 0rpm | 00A
Number Description
1 Selection of resolution of analog input
2 Information on actual value of analog input voltage; you may set an offset value or adjust it to actual value
3 Scaling of analog input value against speed; the standard value is '-1,00’

For description of the analog input’s functionality see User Manual 'Basic Device’, Section 'Analog

Input’.
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5.7.4

Encoder signal

"B ND40 Configuration g {m| E

File Edit Options Applicaton Help
RESET | SETPOINT

INVERTER | OP. MODE | CLEAR | REAL TIME |.EMERG. |
OFF

NOVODRIVE ENABLE ENABLE ACTIVATE ERROR SCOPE
i Generdl 10 / Encoder signal
g EEPROM = |
b Oscilloscope =
: cetpoint devi

1T Limit values e SrELE )

{Ch Motor Counter value 0 —Device

i) Controller Unit position  (raf) 2192.000 pulses Form {+ Rotation
=3 10 oL
i : : Linear
Lo -ﬁ Control mode FailiaiE @ >
4B Digtal IO Counttype (% Encoder

: e-contr % o
'ﬁ Analog input L B < : } 0.000 " Step - direction
%y, Encoder signal To compensate for the dead time when the steps ars ) . .

£ ﬁ Job Parameter being eyaluated.the target position can be pre-controlled Resolution 8192 pulses / device rotation
H depending on the speed.

{5y Technology - Job Control Factor @W rot / device rotation

{5 Manual operation o ;

Qutput (Encoder emulation)
{Ch Bus system Ok I Cancel
: Encoder emulation output active only if resolver used as
{5 Register feedback system. Value is ranged between 1and 1024
pulses every rotation.
Resclution : pulses / rot

| 0518t |

Num

ber Description

By pressing the button a window for setting the encoder signals opens up

Selection between ’rotary’ and ’'linear’

Selection between ’encoder’ and ’'step/direction’

Specification of resolution (pulses per rotation)

Scaling (revolutions per rotation)

Specification of pre-control of encoder input

N O O W N

Specification of resolution for encoder emulation (pulses per rotation); value range: 1....1024

For

description of the encoder input’s (counter input’s) functionality see User Manual 'Basic Device’,

Section 'Encoder / Counter Input’.
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5.7.5 Job Parameter

'E Conﬁgura\tion

ME][X]

Fle Edit Options Application Help @
ReseT | setpot | nvertEr | oP. MoDE CLEAR | REALTIME | o EMERG.
NOVODRIVE | EMABLE ENABLE | ACTIVATE ERROR SCOPE OFF

-ﬁ Encoder
; vl dob.
=) Technology - Job Cantrol
1c7) Manual operation

{CT) Bus system

+-{C7) Register

signal

s

E o

10 / Job Parameter

Description of actual operstion mode 4 ) 37

Usge this Operating Mode to move the motor to an absolute
posttion. Upon starting the job by setting a 0->1 edge for
Setpoint Enable the target position will be intemally adopted.
Any values for maximum posttioning speed and ramps can be
altered any time and become effective immediately. Bit 0 of
register "Status 16" is set to "1" when the motor is "In Position’”.
This is the case f the difference between actual position and

Choose Operation Hode

target position is smaller than set in register
r—Job Parameter : k

"PositioningWWindow”,
Operation mode I 7 Choose |

Target position I_wﬁ rot
Digital setpoint 0 rpm
User peak current 30 A
Dawlinputié | 0

1. Reversing
2. Reversing with position control
3. Auto adjustment of commutation angle

5. Analog input offset calibration
9. Set actual postion value
11. Set position offset
12. Homing with switch
14. Homing with encoder zero marker
15. Homing with blocked method
1R Tiinital ansad estnnint
1l

4. Adjustment of commutation angle (Autokomm algorthm)

Datalnput32 I o

I

o | caca |

| com | o @ | NDat3204 | REsET | - | =z1%
| 0518t | 0epm | 00A
Number Description
By pressing the button a window for selection of an operating mode opens up
2 Selection of operating mode; to be confirmed with 'Ok’
3 Activation of operating mode
4 ID number of operating mode activated
5 Specification of parameters
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5.8 Technology — Job Control
5.8.1 General
vE Conﬁguration L:..I D 'ﬁ
File Edit Options Application Help
RESET | SETPOINT INVERTER | OP. MODE | CLEAR | REAL TIME | 'EMERG.
NOVODRIVE ENABLE ENAELE ACTIVATE ERROR SCOPE OFF
{5 General Technology - Job Control / General
g@ EEPROM it
-[&) Cscilloscope :
() Limt values " Deactivate Job Control @
() Motor  Job Control by Setup Software
'b{E' Cortroller & Job Control by Digital inputs (GPInS ... GPIn14)
=310 * Job Control by PROFIBUS / CANopen
=14 Technology - Job Control
'%A Genersl — Default values
-ﬁ Command editor l—
; ,-) Monitor : 400
-E{E| Manual operation Acceleration 125 rpm/ms
EE] Bus system Deceleration 15.0 rpmims
5 Regster
Ol@EEA oL DL
BRI (D). D] 7| o
| com | o @& | nDaa | RESET | - | =21%¢
| 0518 rot | 0 rpm | 00A
Number Description
1 Selection of control mode for "Job Control’
2 Specification of "Job Control’ default values / start values for speed, acceleration and deceleration

Default values can be used for programming "Job Control’ sets.

For changes in parameter settings to be permanent, parameter settings must be saved in
the EEPROM.
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5.8.2 Command editor

‘B ND40 Configuration M= |
File Edit Options Application Help
RESET | SETPOINT INVERTER | OP. MODE | CLEAR | REAL TIME | ‘EMERG.
NOVODRIVE EMABLE ENAELE ACTIVATE ERROR SCOPE OFF
{5 Generdl Technology - Job Control / C: i editor _
R EEP_HOM Job No. L.:...F:_E'.i
-[&) Cscilloscope ,T Next 5> I
{5 Limt values 2 )| op mooe CLEAR | REALTIME EMERG.
{3 Motor M [ o | ACTIVATE | ERROR | SCOPE | OFF
'E@ Controller Op modi 3 | edi
E| 10 INofunction-‘u’oid @ - 5 o0 b Conlik ke
=£3 Technology - Job Control E Job No.
"ﬁ e FrEin %:l << Prev | 0 Next >> | Copy |
-%A Command editor 0 @ ,g,_ Goto-> | IT
i ,.) Monitor Position i o
'TJEI Manual operation I 0.000 | rot Heell g INo function - Void LI
1 () Bus system Peak Current §
) Register I = R 2l Startmodi By
Spesd | [User LH start edge =l 3
[0 om e 5 :
Acceleration I End if accomplished ;I at'
125 rpmims default e o 2
Deceleration g.
150 rpm/ms 1§: Marker output
Override analog input
- ie@etd T BT T
@RI (2> Hil O o7)s
| com | o & | nDamm | RESET | - | 27¢
| 0518 rot | 0rpm | 00A
CRiREEEA T M T =l
CJRIEISIA L D e o7 [
| com | o @® | nDar3e | RESET [ — | =7%¢
| 05181t | Depm | 00A
Number Description
Selection of job ID number
2 Copy / Paste jobs
3 Selection of operating mode
4 Tabs for switching between sub-pages ('Parameters’ / 'Program job’).
5 Specification of operating parameters
6 By pressing this button the motor’s actual position value is adopted for the job
7 Activation / Deactivation of current limitation
8 Default values for speed and ramps, respectively (if these values are used, they are grayed out)
9 Specification of start condition and end condition of job
10 Specification of follow-up job (!="0’) or end of job sequence (= '0’)
11 Additional options: set marker and override of speed by analog input
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5.8.3 Monitor

‘B D40 Configuration M= x|

File Edit Options Applicaton Help

RESET | SETPOINT

INVERTER 0OP. MOCE CLEAR REAL TIME | g EMERG.
SCOPE

NOVODRIVE | ENABLE ENABLE | ACTIVATE ERROR OFF
#-{) General T ogy - Job Control / Monitor
¢4 EEPROM —Actual command sentence
B Osciloscope Job No. :axt Job No.
-5y Limit values ’T ’T
[ Motor S
) Controller [No function - Vaid
{3 10 Start modi End modi
=14 Technology - Job Cortrol |User Lt start adge |End # accomplished
gt Generdl D i
4 .Command editor ’7{) ,700 A
-] Monitor Bt Sk
[++C7) Manual operation 0,000 rot 400 rpm
{5 Bus system Acceleration Deceleration
[+ Register 125 rpmims 15.0 rpmims
~ Inputt Output
Run Job O In proccess

Sentence IT Success

Marker

O
ClEREIEA DL~ Dl ol

| com | o @ | NDat3204 | RESET | - | =;3%
| 0518wt | 0rpm | 00A
Number Description
1 Information on job in progress and its parameters
2 Manual operation of "Job Control’ (only when selected over setup software)
3 Outputs of "JobControl’
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5.9 Manual Operation

‘B D40 Configuration

M= x|

File Edit Options Applicaton Help
RESET | SETPOINT

INVERTER | 0OP. MOCE | CLEAR | REAL TIME | @ EMERG.

E| Bus system
@EmemH

840

NOVODRIVE EMABLE ENABLE ACTIVATE ERROR SCOPE OFF
{5 General Manual operation / Speed command
- g& EEPROM L

(B Osciloscope

'E@ Limit values

E| Motor Choose test mode activate |
'EEI Controller " Reversing with position control

EQ 10 (" Reversing without position contral @

1) Technology - Job Cortrol
S@ Manual operation

" Jog with position control
" Jog without position control

—Reversing
Pos. high 2,000 rot Teach in
Pos. low 0.000  rot Teach in

—Jog
Speed I: 400 rpm —|+|

Note: Inverter must be enabled first to start the test

S oL [ SR o7

| =ic

[com [ o |[@ |  NDeram | RESET | —
| 0518wt | 0rpm | 00A
Number Description
1 Selection and activation of operating mode
2 Specification of parameters for reversing
3 By pressing the keys the actual position of the motor is adopted for reversing
4 Specification of parameter for speed setpoint setting
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5.10 Bus system
5.10.1 CAN-NOVOTRON / General

= ND40 Configuration’ = IE‘E
File Edit Options mm Help
RESET SETPOINT INVERTER OP. MODE CLEAR REAL TIME . EMERG.

NOVODRIVE EMABLE ENABLE ACTIVATE ERROR SCOPE OFF
{5 General Bus system / CAN-NOVOTRON / General
-¢& EEPROM CAN
8 Osciloscope & No use of CAN-NOVOTRON
() Limit values

1 " Data exchange with interpolation buffer

" Process data with synchronization

-E{E| Controller
EE] 10 " Process data with synchronization with job control
#5) Technology - Job Control Bitrate [1 MEps _(”\Swmem =
E&' Manual operation 2
=7 Bus system ~ Telegram IDs [hex]
=0 gNiNQW{THON SDOveceive | 00DOOEDT
O SDO transmit DO00DB02
--ﬁ Sync telegram
. Hmt Error Contr 00000701 I Gt
P --ﬁ Mapping
[+ PROFIBUS and CANopen Synchronization | 00000080
# {5 Register PDOlreceive | 00000201 ¥ activate
PDO1 transmit | 00000181 I activate
PDO2receive | 00000301 ¥ activate
PDO2 transmit 00000281 I activate

i@ ACL

ND41-3204

o [0 (@)

| 0518 rot |

Number Description
Selection of process data protocol
2 Selection of bit rate and Node ID of CAN-NOVOTRON
3 Specification of addresses for various channels
4 Activation / Deactivation of channels
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5.10.2 CAN-NOVOTRON / Sync telegram

"B¥ ND40 Configuration

M= x|

File Edit Options Applicaton Help

INVERTER

RESET SETPOINT
EMABLE

NOVODRIVE ENABLE

0OP. MOCE CLEAR REAL TIME | g EMERG.
ACTIVATE ERROR SCOPE OFF

+-{5) General

gfa EEFROM

-[&) Cscilloscope

+|CT Limit values

-{Ch Motor

-|{c Controller

310

-{c5 Technology - Job Control

-{C) Manual operation

[ Bus system

=3 CAN-NOVOTRON

: -ﬁ General

%A Sync telegram

-ﬁ Mapping

- [#{5) PROFIBUS and CANopen
[B+C5) Register

Bus system / CAN-NOVOTRON / Sync telegram

— Synchronization telegram

Synchronization type ¢ Sync consumer

Sync producer

Mo sync telegram
Sync generation cycle I ms

Minimum sync detection cycle : 0 ms
Maximum sync detection cycle I : 10 ms

MNote:

{1} Sync generation cycle must be no less than 1 ms.

{2) Minimum sync detection cycle must be less than
maximum detection cycle.

{3} Emor 518 will be reported. i sync telegram detected
more often then minimum cycle time.

{4) Emor 515 will be reported. if sync telegram comes less
often then maximum cycle time

| 0518wt |
Number Description
1 Selection of synchronization type
2 Specification of minimum time between two sync telegrams; if value is undershoot, Error 518 is generated
3 Specification of maximum time between two sync telegrams; if value is exceeded, Error 519 is generated;
value serves for making sure there is a connection to the control unit; if no sync telegrams occur, the
motor gets stopped
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5.10.3 CAN-NOVOTRON / Mapping

‘B ND40 Configuration JoEd
File Edit Options Applicaton Help
RESET SETPOINT INVERTER OP. MODE CLEAR REAL TIME . EMERG.
NOVODRIVE ENABLE ENAELE ACTIVATE ERROR SCOPE OFF
B General Bus system/ CAN-NOVOTRON / Mapping
44 EEPROM PDQ telegram ID
-[&) Cscilloscope —
B Lt veks D 00000201 b @
E| Mator
EE' Controller @RECEWE 1 | Transmit 1 I Receive 2| Transmit 2|
El [s] i
415 Technoloay - Job Cortrol Rt o
EI Manual operation Byte 0 Acceleratelimit : 1]
=105 Bus system Byte 1 e e et K -
- =3 CAN-NOVOTRON Byte 2 DigitalSetpoint | o =
84 General Byte3 DigitalSetpoint | [ =
ﬁ Sync telegram —
aee Byte 4 | [ =
¥ PROFIBUS and CANapen g | Jor =
[#{°) Register Byte & | |,_ -]
Byte 7 | o5 =
PDC telegrams need to be re-rnappe@ re-map PDO I
== : A N 2l
= A L il D lie] o7 | S R
BRIEEAAL I LA oS0
| com | o @ | Do | RESET | - | =;3%
| 0518wt | 0rpm | 00A

Number Description

Address of PDO channel selected below

Tabs for switching between sub-pages (PDO channels)
Selection of data to be mapped in the PDO

Byte selection (for 16-bit or 32-bit registers)

o b~ W N

Accept mapping parameters

For changes in parameter settings to be permanent, parameter settings must be saved in
the EEPROM.
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5.10.4 PROFIBUS and CANopen / General

? Conﬁgura\tion

/o0&

File Edit Options Applicaton Help

-3 Technology - Job Cantrol
E@ Manual operation

E 12 Bus system

{Ch CAN-NOVOTRON

RESET SETPOINT INVERTER 0OP. MOCE CLEAR REAL TIME . EMERG.
NOVODRIVE ENABLE EMABLE ACTIVATE ERROR SCOPE OFF
{5 General Bus system/ PROFIBUS and CANopen / General
¢ EEPROM ~ Available Bus System
(B Osciloscope
-E@ Limit values none
[ Motor
= —Cantrol by Bus System
[+ Controller
=30

|~ PROFIBUS and CANopen

-y Generl

).) Businfo Input

,) Businfo output
: " ) Sdo-Channel
E--{ﬁ Register

Bus Address

Baudrate (setpoint) I > I kBaud
Baudrate (actual) I : kBaud

G > [

EAGERIN

[com [ o [@® | o

304 | RESET | - | =;3%

| 0518wt |

0rpm | 00A

For setting and verifying the bus system’s parameters.

Number Description
1 Bus system available
2 Selection of control mode
3 Information on bus connection (for PROFIBUS only); green = connection ok, red = no connection
4 Specification of bus address
5 Setpoint setting of baud rate (for CANopen only) and information on actual baud rate

For changes in parameter settings to be permanent, parameter settings must be saved in
the EEPROM. If the bus address is changed, NOVODRIVE must be reset.

56/84 Manual ND40O Volume 4 - Setup software

Version 01.02



Directory Structure of Setup Software

NOVO7RON

Future

Dr

ives

5.10.5 PROFIBUS and CANopen / ,,Businfo input“ and , Businfo output“

"B ND40 Configuration MiE x|
File Edit Options Application Help
RESET | SETPOINT INVERTER | OP. MODE | CLEAR | REAL TIME | .EMERG. = :ﬁi‘ﬁ
NOVODRIVE |  ENABLE ENAELE | ACTIVATE | ERROR SCOPE OFF =
-y General Bus system / PROFIBUS and CANopen / Businfo Input | TRz | e | T | P
ﬁ EEPROM e e B 1 ACTIVATE ERROR SCOPE OFF
(@) Csciloscope -
'EE] e Control flag | 00000000 IB'rt LI Bus system/ PROFIBUS and CANopen / Businfo output
: —Output data to PLC
i1y Motor Operation Mode | 0 [Dee | o
'EE| Controller Status flag | x8C IHex LI
E| 0 Speed setpoint | 0 Irpm LI :
{5 Technology - Job Control » Operation Mode | 0 |Dec |
: ) Target position | 0,000 Irot LI
E| Manual operation Speed actual | 0 Irpm LI
= 3 Bus system Accelerate limit | 00 [pm/ms  ~|
+/-(=) CAN-NOVOTRON . Position actual | 0000 [rot -]
+ 5 PROFIBUS and CANopen Decelerate limit | 00 |pmims | = | | =
i Peskcurrent | 00 [a =l
] Businfo Input Overflowfiags | 30 [Hee =
- Businfo output Datainput16 | 00000 [Hex | -
,) Sdo-Channel : SR | il IHex LI
: : Datainput32 | 0x00000000 [Hex =
&3 Register Current setpoint | 00 [a =l
Data output 16 | 00000 [Hex |
Data output 32 | 0x00000000  |Hex  =|
Sl > [ D ol
IS (> [l 7)) o2
(on [0 (@] wom (oo | - | % pempsrapes
oo o e ol 1L |
| 0518 ot | Orpm | 00A
| | —— 1-3204 | reser | — [ 2a¢
| 0518 ot | Orpm | 00A

Information on the bus module’s process data transfer. Values can be hexadecimal or Sl scaled.

Number Description
1 Value of register
2 Format of register
3 Value of register
4 Format of register
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5.10.6 PROFIBUS and CANopen / Sdo-Channel

= a0 e

M=)

File Edit Options Applicaton Help

- C3 CAN-NOVOTRON
- =3 PROFIBUS and CANopen

Businfo Input

RESET SETPOINT INVERTER OP. MODE CLEAR REAL TIME . EMERG.

NOVODRIVE EMABLE ENABLE ACTIVATE ERROR SCOPE OFF
{5 General Bus system/ PROFIBUS and CANopen / Sdo-Channel
A EEPROM —Service channel monitoring

(B Osciloscope

'E@ Limit values C i code Report status

1 {) Motor |00 |00

() ool Command address Report address

=i o o o

- Technology - Job Control

E@ Manual operation C i data Report data

515 Bus system | exc0000000 | exco0o0000

EZERN

o [0 (@ |

ND41-2204

el
|

— | aax

| 0518wt |

0rpm | 00A

Information on the bus module’s service data transfer.

Number Description
1 Address, data and command code
2 Response from address and data
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5.11 Register

5.11.1 ASIC / 3105’ and 'ASIC / 3202’
Only available in the 'Advanced Mode’.

' ND40 Configuration o
Ft' Edit Options Application Help
RESET SETPOINT | INVERTER | OP. MODE CLEAR REAL TIME EMERG
NOVODRIVE | ENABLE ENABLE | ACTIVATE ERROR SCOPE OFF
=Jo&
) General Register JASIC | ND3105
g EEPROM 2 :
% . e iy Er | op.mobE | ciear | REaLTME | g EMERG.
(8 Oscilloscops Disable inverter efima e lE | acTvatE | ERROR SCOPE OFF
#C Limit values el U vciis
i € = inder = Y
- C) Motor chopper enabl g Register JASIC / ND3202
{5 Controller Reg adress error OQver voltage ~ Potential Chip Status Register (_PSR)
E| (o] \wait generator error Over current Dizable control Windup
'T_.@ Technology - Job Control Erzke chopper enable Fin 107 {IN1)
El Manual operation r—Interface Status Register [ _ISR) Bus eror Fin FE[5] (IN2)
'T—IEI Bus system Serbus ready HB8AsErr
EI@ Register Serbus write error H8 read write Error
=3 ASIC ‘wirite disable H8 data error —Potential Chip Control Register (_PCR)
ol H8 \watchdog error HB adress error Disable control Current offset clear
1 ND Brake ch bled Current offset load
. ake chopper ena
----- Registerl e Al i .
-5 Register2 CRC error counter 0 Clear error 101 pin direction register
POT chip CRC eror e Telegram 3 101 pin output register
: Values
Bao Erake chopper counter 0 1A
5 spike 1124
DC voltage 2 IB: 128
17 @RI AR o me W
| o ] 0 : T0: 49 T2:45 T4:0
T1:45 T3:45
| com | o @ | D44 | peser [ — | ae9%¢
0,518 ot 0rpm oo (@IS I
| | | @L<
| com | o & | nDaam | reser [ — | asa¢
| 0518 ot | Opm | 00A

Pages offer information on errors that have occurred.
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5.11.2 'Registerl’ ... 'Register5’
Only available in the 'Advanced Mode’.
‘B ND40 Configuration N= x|
File Edit Options Applicaton Help
RESET | SETPOINT INVERTER | OP. MODE | CLEAR | REAL TIME | @ EMERG.
NOVODRIVE EMABLE ENABLE ACTIVATE ERROR SCOPE OFF
E' General Reagister / Registerl
g EEPROM
@ Oicdloscsipe Name Addr Type
'E@ Limit values
E' Matar Oper oril -Dde
'E@ Controller
EI 10 ActualOperationMo | | |
() Technology - Job Control Canllogeld || 272 [ hex | =
@ Manual operation
& ) Bus system PdoHandier | [ 304 | dez | 0
B0 Regster Extodinfol22] || 825 | hex | 00000000
=3 ASIC
. ND3105 DigitalSetpoint | | 202 | dez | 0
TargetPosition | [ 205 [ dez | 0
Control I| 200 | bin | 10000001
- B Registerd ActuslOperationMo | [ 265 | dez | a7
Registerd
 SlRegses OperationMode || 201 | dez | a7
() Data Logger SysState || 900 [ dez | 13

gl T

@ |

ND41-2204

| 0518 ot |

Number Description
1 Upon pressing each one of the twelve buttons a window opens up for selection of a register from the
registers’ list
2 Address of selected register
Format the value of the register is given in
4 Value of selected register
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5.11.3 'Data Logger’

"B ND40 Configuration g {m| '
File Edit Options Applicaton Help

RESET | SETPOINT INVERTER | 0OP. MOCE | CLEAR | REAL TIME |.EMERG.

NOVODRIVE ENABLE EMABLE ACTIVATE ERROR SCOPE OFF
-"EI General o~ Register / Data Logger
g EEPROM .
S ~ Settings 2
- [3@) Oscilloscope ) U Q
: File name: ... Messure info text I T |

1.5 Limit values
[+-{=) Metor |t test cav w
{5 Controller Start time: Messure time: Time step for messure:
B 10 l = @ — sec }r"\ 1 sec

5

[+ Technology - Job Cortrol

[*{) Manual operation Name Addr  Type Val

ue
enp>—~Limit0 | | =] 23838
CurreLirm'ﬂ | @ %
CurrentPeaklimit? | | 333 | dez | 25696

s DeBusVoliage | | 569 | dez | 1
' o MotorTemp | [ 961 [ dez | 0
Z:z:ﬁ McAngleOfiset || 322 [ | 144,387
[ Regiges MotorTempFiliered | | 572 | dez | 0
(D Daia Logger Motor TempControl | | 324 m | 00000100

) ND41-3204 [T =
| 0518wt | 0rpm | 00A

Page can be used to periodically save measured data. Besides the set of eight registers which can be
freely selected, the page allows to record actual values of position, speed, current, and heat-sink

temperature (these four registers are Sl scaled).

Number Description

1 Entry field for writing in the file name and the path and folder in which the file is to be saved; click on ...
for selection of an existing file

2 Upon pressing the button a text field opens up into which a comment or remark on the measuring can be
written

3 Start / Stop measuring process

4 Information on start time and duration of the measuring process

5 Specification of length of measuring steps (1 sec ... 3600 sec)

6 Upon pressing each one of the eight buttons a window opens up for selection of a register from the
registers’ list

7 Address of selected register
Format the value of the register is given in

9 Value of selected register

This page must not be left during the measuring process, as this could lead to recording
of invalid data.
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6 Motor Parameter Settings

The following sections refer only to motor parameter settings. Depending on the
application, other settings need to be made in addition. However, these settings are not
part of the initial startup described in this document.

If you already have a parameter set for your motor, you can skip Steps 1 to 6 and directly

load this parameter set.

6.1 Connection of motor

The motor must be connected as specified in User Manual 'Basic Device’.

For initial startup of the motor, the motor shaft must be flanged off and freely movable. I

Startup after electric installation comprises

* basic settings for motor and feedback system,
e setting of current control,
e setting of speed control,

¢ setting of position control.
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6.2 Capture of motor and application parameters
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The following tables are supposed to help in capturing both the necessary characteristics for the

setting of the controllers and the application’s requirements on the motor, in order to ensure quick
and smooth configuration of NOVODRIVE.

Motor specific values

Data for Remarks Value(s)

Feedback system (resolver, ERN1387, Specify the feedback system used plus, if

Encoder, EnDat2.2 etc.) need be, the resolution it should have

Maximum speed Specify maximum speed of motor and
application (needed for resolution of speed)

Number of pole pairs (rotary motor) or pole

distance (linear motor), respectively

Temperature sensor Specify type and resistance value for
maximum temperature

Peak current Make sure peak current does not exceed
NOVODRIVE’s maximum peak current
capacity

Rated current Make sure rated current does not exceed
NOVODRIVE's maximum rated current
capacity

It time constant Make sure the motor winding is not damaged

Application specific values

Data for Remarks Value(s)

- speed Specify scaling factors of setup software;

- position see User Manual 'Basic Device’, Section 'Sl

- ramps Scaling’

- current

- acceleration ramp
- deceleration ramp

Peak current
Speed monitoring

Position monitoring

Value determined by application (dependent
on load) or to be specified by user; value
must not be higher than the value of the stop
ramp, which is determined by the motor load

DistanceBoundary
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6.3 Step 1 - Specify feedback system used
Information required:

feedback system used and maximum speed which used in the application (1),

number of pole pairs or pole distance, respectively (2).

Proceed as follows:

go to the ’Motor/General’ page; press 'Choose’ button and select feedback system from the list
(1); take into account the application’s maximum speed

go to the TEEPROM’ page; press 'SAVE’; then press 'Reset NOVODRIVE’ in the button bar

go back to the "Motor/General’ page; enter the number of pole pairs (rotary motor) or the pole
distance (linear motor) (2)

‘B ND40 Configuration E] £
File Edit Options Applicaton Help
RESET SETPOINT INVERTER OP. MODE CLEAR . REAL TIME [ ™ EMERG.
NOVODRIVE ENABLE ENAEBLE ACTIVATE ERROR SCOPE OFF
) General Mator / General
44 EEPROM T
[@) Oscilloscope Mo pole i 5
+-{=) Limit val .
Lt e ics Paole distance T
=55 Motor (north to north)
%1 General
ﬁ e calculate Commutation factor
ﬁ Brake Function |
ﬁ Peak Cument “Feedback system -
#4 1 Curent |ECN1325
ﬁ Cument control Eﬁ&\;fanoed resniwﬁon (26 Bii}
ﬁ Field Attenuation
ﬁ Autokomm
+-{= Controller L;J et SR
+- 10
l.:' Commutation
+1-{C7) Technology - Job Control -
+-[C7) Manual operation Angle | 213011 ‘el
+7) Bus system Offset 144,967 ‘el
+-{) Register 1 1 1
DialogFeedbackList %
No. | Feedback system | Resolution | Maimal speed || Additionl informati{# |
1 Resolver Standard resolution (16Bit} 3000 pm Transmitter factor; |
Com g2 Resolver Standard resolution {16Bit) 6000 pm Transmitter factor:
3 Resolver Standard resolution (16Bit) 12000 pm Transmitter factor:
4 ERM1387 Standard resolution (16Bit) 3000 pm Heidenhain sine er| _
5 ERN1387 Standard resolution (16Bit) 6000 pm Heidenhain sine er| =
] ERM1387 Standard resolution {16Bit) 12000 rpm Heidenhain sine er
7 Encoder 2048 Inc. Standard resolution (16Bit) 3000 pm without commutatic
] Encoder 2048 Inc. Standard resolution {16Bit) 6000 pm without commutaticl
9 Encoder 2048 Inc. Standard resolution (16Bit) 12000 pm without commutatic
10 ECN1325 Standard resolution (16Bi) 3000 pm Heidenhain ENDA
1 ECMN1325 Standard resolution {16Bit) 6000 pm Heidenhain ENDA
12 ECN1325 Standard resolution (16Bit) 12000 rpm Heidenhain ENDA
13 | ECN1325 Advanced resolution {20 Bit) 2500 pm Heidenhain ENDA
14  ECN1325 Advanced resolution {20 Bit) 5000 pm Heidenhain ENDAE'V]
4] J 2]
-Sensor type
i rotation i~ linear Accept Cancel
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6.4 Step 2 - Determine scaling

Information required:

e scales and units of values used by the setup software and the extension modules

Proceed as follows:

* go to the ’General/Scaling/Scales and Units’ page; select the scales and units desired

* if need be, a gear or spindle can be taken into account; to do so, go to the
’General/Scaling/Gear factor’ page

* internal scaling factors need to be recalculated upon any changes made; to do so, press

’Calculate’

‘B ND40 Configuration

JOks

File Edit Options Application Help

RESET SETPOINT | INVERTER | OP. MODE CLEAR REAL TIME | g EMERG.
NOVODRIVE | EMABLE EMABLE | ACTIVATE ERROR SCOPE OFF
=40 Genersl ) General / Scaling / Scales and Units
P i Device information L e oo
¢ Vains Voltage 110 wnit 110 unit
o “ciing |eeeeee. com 7| | [eee gee zox 7]
%lmmd Units Max value Max value
& Gearfactor [5000 rpm [2048.000 rot
i i Infarmation Resclution R i
“gfa Enable delay [1rpm [0.001 ret
e ﬁ Limit switches 4
:---ﬁ Error stap time 7 —Ac-Deceleration —Current
4B Events /0 unit /0 unit
T e [eeeee & pmms ~| | [e2e22.2 2 =]
Pl I‘) Error history Max value Max value
& EEPROM |232.8 rpmims [eoa
-[&) 0Oscilloscope Resolution R
717 Limit values |D'-I rpmims |D"I A

— I MNegate feedback (scaling) direction Caleulate |
Caution:

Motor general and gear factors pages must be comectly
configured, for a comect result of scalefactor calculation.

v
2 >

e

ND41-3204

| 0,518 rot |
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6.5 Step 3 - Specify limit values for ramps and speed

{7 Manual operation
| Bus system

{3} These values must be positive.

‘& ND40 Configuration g 1=
File Edit Options Application Help
RESET SETPOINT INVERTER OP. MODE CLEAR REAL TIME | 4 EMERG.
NOVODRIVE ENABLE ENABLE ACTIVATE ERROR SCOPE DFF = —
Jo
+ I General Limit values / Ramps
g2 EEFROM L _
! } mp limit values R 0OP. MODE CLEAR REAL TIME | 4 EMERG.
; @) Csciloscope : ACTIVATE ERROR SCOPE OFF
= Limit values Acceleration 100.0 rpmims
5 Limit values / Speeds
%"1 Ramps Deceleration ] : 100,0 rpmims
i -ﬁ Speeds ~Speeds
ﬁ Positions Stop ramp l : 100.0 rpmims The speed command value is limited certain value. Al
#ﬁ Bl dinne - exceeded value are cut to this limit. This limit works on bath
| PP M raine 2328 rpmims positive and negative directions.
i d -ﬁ Distance boundany - i Etn)
e — peed limit rpm
+E| Mator Resolution 0.1 rpmims
{7 Controller A speed boundary is set to monitor the actual speed of
. oo Nate: motor. An emor 705 is reported if the actual speed exceeds
Tl b Crum] {1y St.op ramp is typically bigger than other ramp values. the boundary
i nology - Job Contro {2 Unit, resolution and maximal value can be changed in Speed boundary 2600 rpm
"Scale and Unit" page.

A Tolerance window, which define whether a desired speed
is reached or maintained.

50D Register Vindowwidth | 48 mm
—Speed tracking error
Boundary 500 rpm
L Eg B— -
| com | 0 |@ ND41-3204 | Reser | s
i 0518t | T | 00A . Eg
[com [ o |[@ | oo | R
i D518 rot | Drpm | DOA

Most operating modes use ramp generators for acceleration and deceleration.

Proceed as follows:

go to the 'Limit values/Ramps’ page; enter values for the acceleration ramp in (1) and for the
deceleration ramp in (2) (usually the same values is used for both ramps)

physical limitations are given by the motor’s peak torque and the mass moved; if the motor can’t
follow the ramp generator, a tracking error is generated

go to the 'Limit values/Speeds’ page; enter the speed limit value in (4) (determined by the
motor’'s maximum speed), the speed boundary in (5) (10 % higher than the motor’s maximum
speed), and the maximum speed tolerance limit (6) (speed tracking error boundary)

For determination of the parameters for current control the motor is run without any load.
Therefore choose rather high values for ramps and speed when setting the current
controller.
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6.6 Step 4 - Specify limit values for current

Bl =ciloscope
[+ Limit values

=y Technology - Job Cortrol
[#]{C Manual operation

o>

i 5 e —
"B ND40 Configuration g =)
File Edit Options Applicaton Help
- ) m——
RESET SETPOINT INVERTER OP. MODE CLEAR REAL TIME . EMERG. g o
NOVODRIVE ENABLE ENABLE ACTIVATE ERROR SCOPE OFF
[+ General Motor /| Peak Current [TER | 0P. MODE CLEAR | REALTIME | gEMERG.
4 EEPROM Le | acivate | EmmoR | scoPe oFF
| —Peak current limitation =

NOVODRIVE has two kinds of peak cument limitation.

First type is called motor protection. This value must be set

=t =5 Motor
; acconding to motor data sheet to prevent overcument. MNOVODRIVE has two kinds of effective cument protection.
= 'ﬁ Genersl Failing to set this value comectly voids the motor
ﬁ Temperature overcument protection. First type is a limit protection. This value limits effective
#ﬁ e i : - walue of systems cument.
' %‘5 : R IRERTLD ' EFf. current limit ] : 40 A
Y Peak Cum ert = e S
- The second kind of limitation is an application dependent : 2
2k 'ﬁ % Curent setting. This value ought to be set by user according to his The second t_)rpe is @ boundary prt?tedlon. K the actual .
H application cument effective value exceeds this value, an emor 3151s
S ﬁ Curent cortrol : going to be created.
o Field Attenuation icati
ﬁ o Application peak current ] : 80 A it Rrrad FeuneEey m A
g Autokomm ; .
- &) Controller Smaller value between both values is taken as active limit. Hased ont S g et ooy e of these Fartections
: o _— can be effective. The Protection with less value is
| Actual peak current limit | 80 A automatically applied.

MNote:

The actual limit value is also influenced by others
protection factors such as: effective cument limitation and
temperature cument limitation. These can possibly lower the

3

e |

ND41-3204

lirmit.
S 0k
Doaaret Bt iR
| A

| Reser

0,518 rot |

Motor / I?t Current

— Effective current protection

Time constant for
calculating eff. current 4

[ o00a

Eff. cument for a "blocked homming method"
Typical value: 60...80% of 12t limit value

| second(s)

Actual eff. current

Block current

0 rpm |

| 0518rot |

Proceed as follows:

go to the 'Motor/Peak Current’ page; specify peak current of motor in (1) and (2)

go to the 'Motor/I12t Current’ page; enter the smaller value from the motor’s rated current and
NOVODRIVE’s rated current in (3) and (4) (usually the value in (4) should be a little higher than the
value in (3) in order to avoid generation of an error); enter the value for the thermal time constant

(It time constant) of the motor in (5)

To ensure long service life of NOVODRIVE, the value for r.m.s. current (eff. current limit)
should never be set higher than the value for NOVODRIVE’s rated current.

go to the 'TEEPROM’ page; press 'SAVE’; then press 'Reset NOVODRIVE’ in the button bar
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6.7 Step 5 - Execute Autojustage
Preconditions required

* Motor must be flanged off and freely movable.

* Line voltage must be supplied.

e Hardware inputs (GPIn1 and GPIn2) for inverter enable and setpoint enable must be active.
Control of the motor is done by the setup software.

Proceed as follows
* go to the 'Motor/General’ page; press 'Autojustage’
‘ Caution! The motor may now move jerkily! I
* wait until Autojustage is complete (indicated by green check mark)

e go to the TEEPROM’ page; press 'SAVE’
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6.8 Step 6 - Determine parameters for current control

6.8.1 Settings

* go to the ’Oscilloscope’ page

- =1
= D40 Configuration =)o
File Edit Options Applicaton Help LajD
RESET | SETPOINT INVERTER | OP. MODE | CLEAR | REAL TIME ‘EMERG. =
NOVODRIVE ENABLE ENAEBLE ACTIVATE ERROR SCOPE OFF
— } ER | OP. MODE | CLEAR REALTIME | o EMERG.
¥ [) General Oscilloscope|E_ | ACTIVATE |  ERROR | SCOPE OFF
g EEPROM
8 Onctocns g . Osslsces
B | Llrnrt\ralues SpeedSetpoint 1 «| [ Enable E 3 o
a r—Trigger ch | =
Zoom 0 C1 €2 €3 [ 168 £ SpeedSetpoirt W =
= —
T B Zom g 1 C2 3 =
ISpeedSeipomt‘I : vl v Enable E e E
Zoom g 1 2 3 %

Incr: I Dhiv Time base | Div
|32 f)'l 121 Zﬂms

—Channel 3

Zoom g (1 €2 2

ISpeedﬁc‘tuaI : - l v Enable

[~ 16Bit

I —

(~

—Channel 4

Zoom Qg 1 2 2

ISpeedAc‘tuaI : v[ ¥ Enable

Cl@EeA T

—Trigger Mode
" Auto triggered I 0 -3
% Normally triggered
" Bitwise triogered

Trigger level Trigger delay
= div

Trigger edge e

k=4

Triggerbit 7| 6| 5[4 3|2]1]0]

Stop trigger |

Copy to clipboard |

A7 it

com o (@ | noaram | ReseT | — | 2sa¢
| 0518ot | Drpm | 0.0 [ND41-3204 | RESET | — | 254
0518 ot | Depm | 00A

Enter data for oscilloscope:

Under ’Signal’ tab

Under 'Trigger’ tab

Channel 1 (1) PhaseCurrSetpointAl; Enable Trigger channel | (4) SpeedSetpointl
Channel 2 (2) PhaseCurrActualAl; Enable Scales (5) 16 ... 64 (depends on motor)
Channel 3 (3) Disable Timebase (6) 4 ... 100 ms; (one or two sinus
periods should be seen)
Channel 4 Trigger Mode (7) Normally Triggered
Trigger delay 8) 0
Trigger edge (9) rising edge
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e go to the 'Manual operation/Speed command’ page

B8 ND40 Configuration

ASE X

RESET | SETPOINT

File Edit Options Application Help

INVERTER | OP. MODE | CLEAR | REAL TIME | & EMERG.

{3 Motor

|7 Controller
=10

{C7) Technology - Job Control
== Manual operation
B, Speed command
.+- [ Bus system

#/ = Register

NOVODRIVE EMABLE EMAEBLE ACTIVATE ERROR SCOPE OFF
#5) General Manual operation / Speed command
5..,,@ EEPROM S
[ Oscilloscope o
[+ Limit values !
Choose test mode activate

" Reversing with position control

" Reversing without position control @
™ Jog with pesition control

™ Jog without position contrel

—Reversing
Speed |—231}B rpm
Pos. high 2000 rot Teach in |
Pos. low 0.000  rot Teach in I

Jog
Speed I : 400  rpm

Mate: Inverter must be enabled first to start the test

0,512 rot |

When the motor runs without any load, only very little current flows, making it impossible to assess
the current controller’s behavior. Because of that the motor is reversed, as the changing of the

motor’s direction involves a large amount of current.
The values for the ramps and for speed should be large enough to achieve at least half of peak
current. Reversing points should be just as far away from each other that it takes 5 to 10 s for the

motor to move from one point to the other.

Example (dependent on motor):

Test mode

(1) Select 'Reversing without position control’ and press ’activate’

Reversing Speed

(2) 3000 rpm (set motor’s maximum speed here)

)

)
Pos. high (2) 10

)

)

,0 rotations
Pos. low (2) 0,0 rotations
Jog speed (3) 3000 rpm
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* go to the 'Motor/Current control’ page

“E¥ ND40 Configuration

BEX]

File Edit Options Application Help
RESET SETPOINT INVERTER OP. MODE CLEAR REAL TIME EMERG.
NOVODRIVE ENABLE EMABLE ACTIVATE ERROR SCOPE OFF
#-) General Motor / Current control
gﬁ EEPROM
+-|3] Oscilloscope i
: @ P e proportional
[+ Limit values l
(e 3 integral
= {5 Motor i ® = cartrol
g Generl setpoirt 4 T - output
s Temperatune
#4 Temp ) O
; ﬁ Erake Function + compensation
: ﬁ Feak Cument Position [
b 1 Curert COR Speed actual
@, Cument cortrol
2 ﬁ Field Attenuation Active values | Set O I Set I
ﬁ Autokomm ) ;
proportional gain I 60,000 %
integral gain ( : ) h098 %
EMF onmpmsaﬁm@| 3150 %
Phase pre contral : 100000 %

AL G

® |

ND41-3204

| RESET

| 0518 rot |

0 rpm |

Parameters

Proportional gain

Integral gain

Default / Start values

(1) Choose value according to motor inductance:

motor inductance <1 mH=1%
motor inductance 1...10 mH =10 %
motor inductance > 20 mH = 100 %

(2) 0%

EMF compensation

(3) 0%

Phase pre-control

(4) 400 % when resolver is used as feedback system; for other feedback systems:

100 %
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6.8.2 Proceed as follows
e activate 'Inverter enable’ and 'Setpoint enable’ in the button bar
* view oscillogram
(1) Set P-gain
P-gain should be set just high enough that no oscillation (high frequencies) occur (also during

reversing) and that the amplitudes of actual current and current setpoint are matched (phases must
not be identical.

Setting the P-gain can be done online.

The oscillograms on the next page are supposed to help you in setting the P-gain. The value range is
0% ... 100 %.

e Oscillogram (1): The current setpoint is much higher than the actual current. - Raise P-gain.

¢ Oscillogram (2): The actual current is much higher than the current setpoint. The control is
oscillating. - Reduce P-gain.

e Oscillogram (3): Actual current largely complies with current setpoint. » Leave P-gain as set.

If P-gain is 100 % and the controller does not oscillate, leave P-gain as set and work with
100 %.

If oscillations are too strong, Error 308 is generated. In this case the values of the
parameters for current control ('proportional gain’, ’integral gain’ and 'EMF
compensation’) have to be clearly reduced and the setting process has to start from the
beginning.
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"B Oscilloscope

PhaseCurrSetpointAl
PhaseCurrActual Al

Time Base: 10ms

[16 inc / Div]
[16 inc / Div]

=]

LEVEL TRI(

"B Oscilloscope

PhaseCurrSetpointAl [16inc / Div]
PhaseCurrActualAl [16inc / Div]

Time Base : 10 ms

=]

LEVEL TRIGGER

‘B Oscilloscope

PhaseCurrSetpointAl
PhaseCurrActual A1

Time Base: 10ms

[16 inc / Div]
[16 inc: / Div]

LEVELTR

‘B Oscilloscope

PhaseCurrSetpointA1 [16inc / Div]
PhaseCurrActualAl [16inc J Div]

Time Base : 10 ms

LEVEL TRIGGHE
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(2) Set I-gain
The recommended value for the |-gain is 10 % of the P-gain (see Oscillogram (4)).

Even if P-gain and I-gain are set optimally, there can still be a significant phase shift
between the current setpoint and the actual value of current.

e go to the 'Manual operation/Speed command’ page; select "Jog without position control’ and
press 'Activate’

* go to the ,Oscilloscope” page; under the 'Trigger’ tab, select 'Auto Trigger’
* go to the ,Motor/current control“ page

(3) Set EMF compensation
EMF compensation must be set at high speed, as at low speed EMF is no relevant interfering factor.
EMF compensation aims at reducing the phase shift between actual current and current setpoint and
minimizing both values.
Make sure EMF compensation is set rather a little too low than too high, as otherwise there will be
the danger of actual current being significantly higher than the current setpoint, leading to
uncontrolled behavior of the motor.

To find the optimal setting, slowly raise EMF compensation in 1-%-steps, starting from O %.

When you start raising EMF compensation, actual current and current setpoint first are being reduced.

Upon exceeding the optimal value, actual current and current setpoint start to rise again.

The oscillograms on the next page are supposed to help you in setting the EMF compensation:

e Oscillogram (5): EMF compensation is set too low.

¢ Oscillogram (6): EMF compensation is set too high.

e Oscillogram (7): EMF compensation is set correctly. Actual value and current setpoint are both at
their lowest value. Now reduce EMF compensation by 1 % or 2 % and enter this value on the

»Motor/current control“ page.
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BEX

"B Oscilloscope

PhaseCurrSetpointAl
PhaseCurrActual Al

[Binc / Div]
[B inc f Div]

Time Base: 10ms

| | ] .'I |||| 1
VALAVAY

I [
I| I| | |'I I| I'l
|1 !
Iy

AUTO TRIGGER

"B Oscilloscope

PhaseCurrSetpointAl
PhaseCurrActual Al

[Binc [ Div]
[B inc / Div]

Time Base : 10 ms

BEx

AUTO TRIGGER

"B Oscilloscope

PhaseCurrSetpointAl

PhaseCurrActualAl [8inc J Div]

Time Base: 10ms

[Binc / Div]

AUTO TRIGGER

e deactivate ,Inverter enable“ and ,Setpoint enable” in the button bar

(4) Save values
* go to the ,EEPROM* page; press 'SAVE’
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6.9 Step 7 - Enter application spec

ific parameters

6.9.1 Settings (if not specified already in Step 1 to 6)
* go to the ’General/Scaling/Scales and Units’ page; select scaling factors and activate them by

pressing ’Calculate’

"B ND40 Configuration =0
File Edit Options Application Help
RESET SETPOINT INVERTER OP. MODE CLEAR REAL TIME . EMERG.
NOVODRIVE ENABLE ENABLE ACTIVATE ERROR SCOPE DFF
@ Genersl ) General / Scaling / Scales and Units
j]_ Device information e = Deiibiin
i ﬁ Mains Voltage /O unit 14O wnit
= Sealing Jeeezes. rom 7| | [eee #e2 roxr 7|
"%1 Scdusmd LHS Max value Max value
&% Gearfactor |5DDB rpm |MDDD rot
1 Information Resolution Resalution
ﬁ Enable delay |1rpm |D,DD‘I rot
z -ﬁ Limit switches 5
- ﬁ Emor stap time 3 —Ac-/Deceleration —Current
R 1/0 unit 110 unit
O e [teeee 2 rpmims || |[seee2.2 2 =l
: ’_) Error history Max value Max value
& EEPROM |232.8 rpmims T
- [@ 0scilloscope Resolution R i
1T Limit values |D.1 Tpmims |D.1 A
1) Motor
{3 Controller A I™ MNegate feedback (scaling) direction Calculate |
oo Caution:
Fechingl Mok Coraiol Motor general and gear factors pages must be comectly
{E' R i configured, for a comect result of scalefactor calculation.
107 Maral anestinn
lﬁlll ARG
[com [ o |[@ | noatam [ REsET [ — | 28°C
| 0518 rot | Orpm | 00A
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e go to the 'Motor/Peak current’ and the ’"Motor/I2t current’ page, respectively; specify values for
current the application is supposed to work with

Motor/Peak current Motor protection (1) | Do not change
Application peak current (2) | Enter the value of the application’s maximum peak
current
Motor/I2t current Eff. current limit (3) | Do not change
Eff. current boundary (4) | Do not change
Time constant (5) Do not change
&' ND40 Configuration g m|
File Edit Options Application Help
RESET | SETPOINT INVERTER | 0P. MODE | CLEAR | REAL TIME | .EMERG. EDE
NOVODRIVE ENABLE ENABLE ACTIVATE ERROR SCOPE OFF
+ =) General Motor | Peak Current [TER | OP. MODE | CLEAR | REAL TIME | EMERG.
#p EEPROM BLE ACTIVATE ERROR SCOPE OFF
i é —Peak current limitation =
- Oszciloscope
: NOVODRIVE has two kinds of peak cument limitation. et i
— Effective current protection

ﬁ General
-ﬁ Temperature

--ﬁ Brake Function
by Peak Garent
42 1 Curent
-ﬁ Cument control
; --ﬁ Field Attenuation
-ﬁ Autokomm

First type is called motor protection. This value must be set
acconding to motor data sheet to prevent overcument.
Failing to st this value comectly voids the motor

overcument protection.
I 80 A

The second kind of limitation is an application dependent
setting. This value ought to be set by user acconding to his
application.

Application peak current I : 80 A

Smaller value between both values is taken as active limi.

Mator protection

Actusl peak current limit| 80 A

Note:

The actual limit value is also influenced by others
protection factors such as: effective cument limitation and
temperature cument limitation. These can possibly lower the
limmit.

|

| 0,518 rot |

MNOVODRIVE has two kinds of effective cument protection.

First type is a limit protection. This value limits effective

walue of systems cument.
I : 40 A

Eff. current limit
The second type is a boundary protection. if the actual
cument effective value exceeds this value, an emor 315is
going to be created.

Eff. current boundary I : 40 A

Based on its working principe only one of these protections
can be effective. The Protection with less value is
automatically applied.

Time constant for
calculating ff. current [+

00 A

Eff. cument for a "blocked homming method"
Typical value: 60...80% of |2t limit value

| second(s)

Actual eff. current

| 0518 rot |

Version 01.02

Manual ND40O Volume 4 - Setup software

77/84



NOVO7RON

Drives

Future in
| e

Motor Parameter Settings

* go to the ,Limit values/Speeds” page; enter the limit values for speed

-ﬁ Brake chopper
i ﬁ Distance boundary

+-{.7) Technology - Job Control
{C=) Manual operation

Limit values/Speeds Speed limit (1) | Enter value for maximum speed of the application
Speed boundary (2) | Enter maximum value for actual speed of the
application; if this value is exceeded, an error is
generated; typically this value should be set a little
higher than the value for 'Speed limit’, as actual speed
may overshoot depending on the setting of the
controller;
in order to prevent Error 705 it might be necessary to
change the value during the process of specifying the
parameters for the speed control
Speed tracking error (3) | Enter maximum value for deviation between speed
setpoint and actual speed; low values can be achieved
only if the speed controller is set rigid;
in order to prevent Error 701 it might be necessary to
change the value during the process of specifying the
parameters for the speed control
= ND40 Configuration g 1= .
File Edit Options Applicaton Help
RESET | SETPOINT INVERTER | OP. MODE | CLEAR l REAL TIME ‘ .EMERG.
NOVODRIVE EMABLE ENABLE ACTIVATE ERROR SCOPE OFF
{5 General Limit values / Speeds
i 4% EEFROM ok
; [&) Oscilloscope
EEs The speed command value is limited cerain value. Al
=M Limit values exceeded value are cut to this limit. This limit works on both
i ﬁ Ramps positive and negative directions.
By Speeds Speedlimit | : ) 2500 rpm
i ﬁ Puositions

A speed boundary is set to monitor the actual speed of
motor. An emor 705 is reported if the actual speed exceeds

the boundany
Speed bnundaryl : 2600 rpm

A Tolerance window, which define whether a desired speed
iz reached or maintained.

‘Window width ] 48 rpm

— Speed tracking error
Boundary l : 500 rpm
Actual error 0 rpm
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6.10 Step 8 - Set speed controller
Setting the speed controller is dependent on the load that is to be moved, so make sure the motor is
connected before you start with the setting process.

(1) Pre-setting

* go to the ,Manual operation/Speed command“ page; select 'Reversing without position control’

and press 'Activate’

* go to the ,Oszilloscope“ page

"B ND40 Configuration

Lok

File Edit Options Applicaton Help

AmE] x|

{310

: -|CT Bus system
{5 Register

RESET SETPOINT INVERTER 0OP. MODE CLEAR REAL TIME | g EMERG.
NOVODRIVE ENABLE ENABLE ACTIVATE ERROR SCOPE QOFF
#-{C7) General 0
% EEFROM
- [E Oscilloscope —Channel 1
[#-{.7) Limit values ISpeedSetpoinﬂ vl v Enable
Matar
— Zoom g (1 2 2 T 16Bit
-|c Controller

-{C) Technology - Job Control
-Ic%) Manual operation

ER OP. MODE CLEAR REAL TIME | g EMERG.
ill ACTIVATE ERROR SCOPE OFF

Oscilloscope

—Trigger ct

ISpeedSetpoinﬂ 4 - l

Zoom v (1 2 2

—Channel 2

ISpeedSe{point'I : ~| ¥ Enable
—Scales
Zoom (g 1 2 (2 Incre J Div Time bage [ Div
32 f -] 1: Zﬂms

—Channel 3

ISpeedActuaI : 'l v Enable [ Trigger level Trigger delay
™ Auto triggered I [i} I -3 i div
Trigger edge e

Isﬁu!uas IJ@EE!J_Ll |eubg

IQEU!NSS I BBy [PUblg

foom (¢ Qg (1 €2 2 [ 16Et
“_N\* Normally triggered

—Channel 4 ~—{" Bitwise triggered —‘ '\_ |

ISpeedP\ctuaI : - l v Enable

Zoom ("p 1 "2 (2 Triggerbit 7| 6|54 3|2]1] 0]

Copy to clipboard | Stop trigger |

| 0518 ot |
H | 05181t |
Under ’Signal’ tab Under 'Trigger’ tab
Channel 1 (1) SpeedSetpointl; Enable, 16 Bit Trigger channel | (4) SpeedSetpointl
Channel 2 — Scales (5) (depends on speed and current
setpoint, respectively)
Channel 3 (2) CurrentSetpoint; Enable, 16 Bit Timebase (6) 10 ... 200 ms (depends on load
connected)
Channel 4 — Trigger Mode (7) Normally Triggered
Trigger delay (8)-3
Trigger edge (9) rising edge

The timebase should be set in such a way that one entire ramp can be seen on the oscillogram.
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(2) Determination of maximum ramp value (stop ramp)

* Activate ,Inverter enable“ and ,Setpoint enable” in the button bar

go to the ,Limit values/Ramps*“ page to determine the values for the acceleration ramp and the
deceleration ramp (values should always be identical)

& Oscilloscope B@ B Oscilloscope D@

SpeedSetpoint1 [1831.1 rpm/ Div]

SpeedSetpointl [1331.1 rpm / Div]

max. Current setpoint

Time Base: 100 ms Time Base : 100 ms

max. Current/setpoint

To determine the maximum ramp value for the application, it is necessary to observe the current
setpoint given in the oscillogram. The maximum current setpoint is determined by the motor, by
NOVODRIVE or by the application ('max. Current setpoint’ in the oscillograms above). In both
oscillograms shown above the maximum current setpoint to be set for acceleration is 8 A.

Oscillogram (1): The ramp value is set too high. Current control is not possible anymore, as the
current setpoint is permanently at its limit. & Reduce ramp value.

Oszillogram (2): The maximum current setpoint is not achieved permanently. Current control is
still possible. = The ramp value set can be used.

The value determined this way is the maximum value for the acceleration ramp, the

deceleration ramp and the stop ramp. Use this value for emergency stop of the
application.
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(3) Determination of parameters for speed control

* go to the ,Oszilloscope“ page

»Signal“: Trigger:
Channel 1 (1) SpeedSetpointl; Enable , 16Bit Trigger channel | (4) SpeedSetpointl
Channel 2 - Scales (5) (abhangig von der Geschwindigkeit)
Channel 3 (2) SpeedActual; Enable , 16Bit Timebase (6) 10 ... 200 ms (abhangig von Last)
Channel 4 — Trigger Mode (7) Normally Triggered

Trigger delay (8)-3

Trigger edge (9) steigende Flanke

* go to the ,Controller/Speed“ page to determine the parameters for speed control

: [&) Cscilloscope

- Limit values

1-1C=) Motor

Controller

’---%1 Speed

[ -ﬁ Position

e ﬁ Friction compensation
ﬁ Autotuning model based

=30

- Technology - Job Cortrol

+ {C=) Manual operation

3} IC Bus system

] IC=) Register

ﬁ :I{['#fl '

- — - [~ |
"B ND40 Configuration g =
File Edit Options Applicaton Help
RESET SETPOINT | INVERTER | OP.MODE CLEAR REAL TIME | g EMERG.
NOVODRIVE | ENABLE ENABLE ACTIVATE ERROR SCOPE OFF
#{) General Controller / Speed
g EEPROM

tacho
Speed-

Active value ISe‘tD ISet‘I |Set2 lSet.?u I

proportional gain
integral gain
differential gain
precontrall
setpoint filter
tacho filter

pre-control

tracking error

cartral
output

@ |

ND41-3204 | meser |

i 0518 ot |

0 rpm i

First raise the proportional gain of the speed controller until it starts to oscillate (i.e. until the motor
starts to howl; see Oscillogram (6)). Then slowly reduce the value until the oscillating has
disappeared.

Proceed in the same way for the integral gain.

Requirements on speed control may vary depending on the specific application. You may
want to have a ’rigid’ controller, i.e. the motor cannot be moved during standstill. Or you
may want to have a ’soft’ controller, i.e. the controller may not exceed the setpoint value

and must approach the setpoint value asymptotically.
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The following oscillograms are supposed to help you in setting the P-gain and the I-gain:

e Oszillogram (5): The P-gain is set too low. The speed controller is ’'lagging behind’ and is not able
to compensate the deviation quickly enough. - Raise P-gain.

e Oszillogram (6): The P-gain is set too high. The speed controller is oscillating. — Reduce P-gain.

e Oszillogram (7): P-gain and I-gain are set correctly. Actual speed follows the speed setpoint with
minimal overshooting. There is practically no post-pulse oscillation of actual speed.

‘& Oscilloscope B@ & Oscilloscope g@

SpeedSetpoint1 [915.5 rpm / Div] SpeedSetpointl [915.5rpm/ Div]

Time Base: 20 ms Time Base : 20ms

LEVEL TRIGGER LEVEL TRIGGER

"B Oscilloscope

SpeedSetpoint1  [915.5 rpm/ Div]

Time Base: 20 ms

LEVEL TRIGGER
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6.11 Step 9 - Set position controller

Setting the position controller is dependent on the load that is to be moved, so make sure the motor is

connected before you start with the setting process.

go to the 'Manual operation/Speed command’ page; select ,,Reversing with position control“ and

press 'Activate’

go to the 'Controller/Position’ page to determine the parameters for position control

[@] Oscilloscope
B {7 Limit values
I Motor
I~ Controller
g Speed
- By, Posttion
i -ﬁ Friction compensation

w0
I Technology - Job Cortrol

[*{C3 Manual operation
[#{-7 Bus system
[+{ Register

--ﬁ Autotuning model based

i 3 " i Evi
‘2 ND40 Configuration g |
File Edit Options Application Help
RESET SETPOINT INVERTER 0OP. MOCE CLEAR REAL TIME | o EMERG.
NOVODRIVE ENABLE ACTIVATE ERROR SCOPE OFF
0 General Controller / Position
g EEFROM

Pre-caontrol

Postion-
Setpoint

Speed-
Propottionsl ®_) Setpoint2

Posﬂion-\ Pozition-

Actuall tracking errar

Active value | Set0 | Set1 | Set2 | Set3 |

proportional gain

precontrol gain

/o

E

ER | 0OP. MODE |

CLEAR [ REAL TIME ‘ @ EMERG.

ACTIVATE ERROR SCOPE OFF

| 216°C

00A |

Limit values / Positions

—Position tracking error

Actual error
Error memory

Reset error memony Reset

I : 0.010 rot

If this emor boundary is exceeded then emor 700 will be
reported.

Boundary

—Position window
Atolerance window, which define whether a desired posttion

is reached or maintained.
The motor must be inside position window constanthy fora
time constart, before it considered to be in position.

Position window 0.002 rot
In position time constant l 5 ms

| REser |

O °

ND41-2204

0 rpm i

Usually the value for speed pre-control by the position controller is 100 %.
The P-gain (1) of the speed controller can be used to further optimize speed control. The result of that
can be seen in the oscillogram on the next page. Active position control is supposed to reduce the

deviation between the speed setpoint and the actual speed value.

position controller.

The speed controller’s I-gain has a similar effect as the position controller’s P-gain. It
may be necessary to reduce the speed controller’s |-gain during the setting of the
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e go to the 'TEEPROM’ page; press 'SAVE’
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