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SAFETY 
 
 
WARNINGs and CAUTIONs call your attention to items or operations that could be dangerous 
to you and other persons operating this equipment. Read the message and follow the instructions 
carefully. 
 
WARNING indicates a potentially hazardous situation which, if not avoided, can result in 
serious injury or death. 
 
CAUTION indicates a potentially hazardous situation which, if not avoided, can result in minor 
to moderate injury, or serious damage to the product. The situation described in the CAUTION 
may, if not avoided, lead to serious results. 
 
Read this manual thoroughly and make sure you understand the procedures before you attempt to 
install, set up, or operate the ACCel500 Adustable Frequency Drive. 
 
 
 
IMPORTANT: 
 
Configuration information in this manual is provided to assist users in designing their own 
operational/functional schemes. It is deemed to be correct, however, if any errors or omissions 
exist, Avtron and/or Avtron representatives will not be liable to provide “warranty” on-site 
support. If one is designing his own configuration, or using one of the examples, it is highly 
recommended to test the operation prior to putting the drive into production.   
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ACCel500 
ALL IN ONE APPLICATION SOFTWARE 

Part Number 695140.V10 
 
 
 

SECTION I 
 

KEYPAD OPERATION AND MENU NAVIGATION 
 
 
 

1-1 ACCel500 KEYPAD OPERATION 
 
 

 
 

Figure 1-1.  Keypad and Display 
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TABLE 1-1.  NAVIGATION BUTTONS  
 

Button Description 

 

Start  
This button operates as the START button for normal operation when “local” is selected 
as the active control.  

 

Enter  
This button is used in the parameter edit mode to save the parameter setting and move to 
the next parameter …  
• to reset the Fault History if pressed while in the “Fault History” menu.  
• to confirm the acceptance of a change.  
• to change a virtual button status while in the “Button” menu.  
• to confirm the start-up list at the end of the Start-Up Wizard.  
• when the “Operate” menu is active, to exit the “Operate” submenu.  

 

Stop  
This button has two integrated operations. The button operates as STOP button during 
normal (local) operation …  
• motor STOP from the keypad 
• used to reset the active faults.  

 
Note that if the STOP button is depressed for 3 seconds, a Stop Fault will occur in any 
control mode. 

 
Reset  
Resets the active faults.  

 
Local/Remote  
Switches between LOCAL and REMOTE control for start, speed reference and reverse 
functions.  

 

Left Arrow  
• navigation button, movement to left.  
• in parameter edit mode, exits mode, backs up one step.  
• cancels edited parameter (exit from a parameter edit mode).  
• When in “Operate” menu, will move backward through menu.  
• At end of “Start-Up Wizard”, repeats the “Start-Up Wizard” setup menu.  

 

Right Arrow  
• navigation button, movement to right.  
• enter parameter group mode.  
• enter parameter mode from group mode.  

 

Up and Down Arrows  
• move either up or down a menu list to select the desired menu item.  
• editing a parameter/password, while the active digit/character is scrolled.  
• increase/decrease the reference value of the selected parameter.  
• in the “Operate” menu, will cause the display of the current reference source and 

value and allow its change if the keypad is the active reference source. Used to set 
the password (if defined) when leaving the “Operate” menu.  

• scroll through the “Active Faults” menu when the ACCel500 is stopped.  
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TABLE 1-2.  LCD STATUS INDICATORS 
 

Indicator Description 

 
Run  
Indicates that the ACCel500 is running and controlling the load. Blinks when a stop 
command has been given but the ACCel500 is still ramping down.  

 
Counterclockwise Operation  
The output phase rotation is BAC, corresponding to counterclockwise rotation of most 
motors.  

 
Clockwise Operation  
The output phase rotation is ABC, corresponding to clockwise rotation of most motors.  

 
Stop  
Indicates that the ACCel500 is stopped and not controlling the load.  

 
Ready  
Indicates that the ACCel500 is ready to be started.  

 
Alarm  
Indicates that there is one or more active drive alarm(s).  

 
Fault  
Indicates that there is one or more active drive fault(s).  

 
I/O Terminal*  
Indicates that the I/O terminals have been chosen for control (remote).  

 
Keypad*  
Indicates that the keypad has been chosen for control (local).  

*Both “I/O Terminal” and “Keypad” will be on and flashing when ADDaptACC is chosen for control. 
 
 

TABLE 1-3.  LED STATUS INDICATORS 
 

Indicator Description 
local Local*  

Indicates that the ACCel500 is ready to be started and operated from the Local mode.  
remote  Remote*  

Indicates that the ACCel500 is operating and controlling the load remotely.  
fault  Fault  

Indicates that there are one or more active drive fault(s).  
*Both “local” and “remote” will be flashing when ADDaptACC is chosen for control. 
 
 
1-2 MENU NAVIGATION  
  

• To navigate within one level of a menu, use the up and down arrows.  

• To move deeper into the menu structure and back out, use the right and left arrows.  

• To edit a parameter, navigate to show that parameter’s value, and press the right 
arrow button to enter the edit mode. When in edit mode, the parameter value will 
flash.  

• When in edit mode, the parameter value can be changed by pressing the up or down 
arrow keys. 

• When in edit mode, pressing the right arrow a second time will allow you to edit the 
parameter value digit by digit. 
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• To confirm the parameter change, you must press the enter button. The value will not 
change unless the enter button is pushed. 

• Some parameters can not be changed while the ACCel500 drive is running. The 
screen will display LOCKED if you attempt to edit these parameters while the drive 
is running. Stop the drive to edit these parameters. 
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SECTION II 
 

BASIC APPLICATION (685332) 

 
 

2-1 INTRODUCTION 
 
The Basic Application is easy and flexible to use due to its versatile fieldbus features. It is the 
default setting on delivery from the factory. Otherwise select the Basic Application in menu M5.  
 
Digital input DIN3 is programmable. 
 
The parameters of the Basic Application are described in Section IX of this manual. The 
descriptions are arranged according to the individual ID number of the parameter. 
 
 
2-1.1 MOTOR PROTECTION FUNCTIONS IN THE BASIC APPLICATION 
 
The Basic Application provides almost all the same protection functions as the other 
applications: 
 
• External fault protection 
• Input phase supervision 
• Undervoltage protection 
• Output phase supervision 
• Earth fault protection 
• Motor thermal protection 
• Thermistor fault protection 
• Fieldbus fault protection 
• Slot fault protection 

 
Unlike the other applications, the Basic Application does not provide any parameters for 
choosing the response function or limit values for the faults. The motor thermal protection is 
explained in more detail on in Appendix A. 
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2-2 CONTROL I/O 
 

TABLE 2-1.  BASIC APPLICATION DEFAULT I/O CONFIGURATION 
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2-3 BASIC APPLICATION — PARAMETER LISTS 
 
On the next pages you will find the lists of parameters within the respective parameter groups. 
The parameter descriptions are given in Section IX. 
 
Column Explanations 
 
Code – Location indication on the keypad; Shows the operator the present parameter number 
Parameter – Name of parameter 
Min – Minimum value of parameter 
Max – Maximum value of parameter 
Unit – Unit of parameter value; Given if available 
Default – Value preset by factory 
Cust – Customer’s own setting 
ID – ID number of the parameter 
1 – Parameter value can only be changed after the drive has been stopped 
2 – Use TTF method to program these parameters. See section 7-3. 
 
 
2-3.1 MONITORING VALUES (CONTROL KEYPAD: MENU M7) 
 
The monitoring values are the actual values of parameters and signals as well as statuses and 
measurements. Monitoring values cannot be edited.  
 

TABLE 2-2.  MONITORING VALUES 
 
Code Parameter Unit ID Description 
V1.1 Output frequency Hz 1 Output frequency to motor 
V1.2 Frequency reference Hz 25 Frequency reference to motor control 
V1.3 Motor speed rpm 2 Motor speed in rpm 
V1.4 Motor current A 3  
V1.5 Motor torque % 4 In % of Motor nominal torque 
V1.6 Motor power % 5 Motor shaft power 
V1.7 Motor voltage V 6  
V1.8 DC Bus voltage V 7  
V1.9 Unit temperature ∞C 8 Heatsink temperature 
V1.10 Motor temperature % 9 Calculated motor temperature 
V1.11 Voltage input V 13 AI1 
V1.12 Current input mA 14 AI2 
V1.13 DIN1, DIN2, DIN3  15 Digital input statuses 
V1.14 DIN4, DIN5, DIN6  16 Digital input statuses 
V1.15 DO1, RO1, RO2  17 Digital and relay output statuses 
V1.16 Analog Iout mA 26 AO1 
M1.17 Multimonitoring items   Displays three selectable monitoring values 
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2-3.2 BASIC PARAMETERS (CONTROL KEYPAD: MENU M1→G1.1) 
 

TABLE 2-3.  BASIC PARAMETERS — G1 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.1 Min frequency 0.00 Par. 1.2 Hz 0.00  101  

P1.2 Max frequency Par. 1.1 320.00 Hz 60.00  102 NOTE: If fmax > than the motor synchronous 
speed, check suitability for motor and drive 
system. 

P1.3 Acceleration time 1 0.1 3000.0 s 3.0  103  

P1.4 Deceleration time 1 0.1 3000.0 s 3.0  104  

P1.5 Current limit 0.4 x IH 2 x IH A IL  107  

P1.61 Nominal voltage of 
the motor 

180 690 V 230V 
460V 
690V 

 110 Check the rating plate of the motor. 

P1.71 Nominal frequency 
of the motor 

30.00 320.00 Hz 60.00  111 Check the rating plate of the motor. 

P1.81 Nominal speed of 
the motor 

300 20 000 rpm 1720  112 Check the rating plate of the motor. The 
default applies for a 4-pole  motor and a 
nominal size frequency converter. 

P1.91  Nominal current of 
the motor 

0.4 x IH 2 x IH A IH  113 Check the rating plate of the motor. 

P1.101  Power Factor 0.30 1.00  0.85  120 Check the rating plate of the motor. 
P1.11 Start function 0 1  0  505 0 = Ramp 

1 = Flying start 

P1.12 Stop function 0 3  1  506 0 = Coasting 
1 = Ramp 
2 = Ramp+Run enable coast 
3 = Coast+Run enable ramp 

P1.13 Local Control  
Place 

1 3  1  171 1 = I/O Terminal 
2 = Keypad 
3 = Fieldbus 

P1.14 Remote Control 
Place 

1 3  1  172 1 = I/O Terminal 
2 = Keypad 
3 = Fieldbus 

P1.15 Remote reference 0 3  0  174 0 = AI1  
1 = AI2 
2 = Keypad 
3 = Fieldbus 

P1.16 1 V/Hz optimization  0 1  0  109 0 = Not used 
1 = Automatic torque boost 

P1.17 Current reference 
offset 

0 1  1  302 0 = No offset, 0 – 20 mA 
1 = Offset, 4 mA – 20 mA 

P1.18 Analog output 
function 

0 8  1  307 0 = Not used 
1 = Output freq. (0 – fmax) 
2 = Freq. reference (0 – fmax) 
3 = Motor speed (0 – Motor nominal speed) 
4 = Output current (0 – InMotor) 
5 = Motor torque (0 – TnMotor) 
6 = Motor power (0 – PnMotor) 
7 = Motor voltage (0 – UnMotor) 
8 = DC-bus volt (0 – 1000V) 
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TABLE 2-3.  BASIC PARAMETERS — G1 (Continued) 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.19 1 DIN3 function 0 6  1  301 0 = Not used 

1 = Ext. fault. closing cont. 
2 = Ext. fault. opening cont. 
3 = Run enable (cc)3 

4 = Run enable (oc)3 

5 = Force CP to Local3 

6 = Force CP to Remote3 

P1.20 Preset speed 1 0.00 Par. 1.1.2 Hz 0.00  105 Speeds preset by operator 
P1.21 Preset speed 2 0.00 Par. 1.1.2 Hz 60.00  106 Speeds preset by operator 
P1.22 Automatic restart 0 1  0  731 0 = Disabled 

1 = Enabled 
3CP = control place; cc = closing contact; oc = opening contact. 

 
 
2-3.3 KEYPAD CONTROL (CONTROL KEYPAD: MENU M2) 
 
The parameters for the selection of control place and direction on the keypad are listed below.  
 
 

TABLE 2-4.  KEYPAD CONTROL PARAMETERS — M2 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
R1.1 Keypad reference Par. 1.1 Par. 1.2 Hz     
P1.2 Direction (on 

keypad) 
0 1  0  123 Reverse request activated from the 

panel 
R1.3 Stop button 0 1  1  114 0 = Limited function of Stop button 

1 = Stop button always enabled 
 
 
2-3.4 SYSTEM MENU (CONTROL KEYPAD: MENU M5) 
 
The M5 shows parameters and functions related to the general use of the drive, such as 
application and language selection, customized parameter sets or information about the hardware 
and software. 
 
 
2-3.5 EXPANDER BOARDS (CONTROL KEYPAD: MENU M6) 
 
The M6 menu shows the expander and option boards attached to the control board and board-
related information.  
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SECTION III 
 

STANDARD APPLICATION (685333) 
 
 
 
3-1 INTRODUCTION 
 
Select the Standard Application in menu M5.  
 
The Standard Application is typically used in pump and fan applications and conveyors for 
which the Basic Application is too limited but where no special features are needed. 
 
• The Standard Application has the same I/O signals and the same control logic as the Basic 

Application. 
• Digital input DIN3 and all the outputs are freely programmable. 
 
Additional functions: 
• Programmable Start/Stop and Reverse signal logic 
• Reference scaling 
• One frequency limit supervision 
• Second ramps and S-shape ramp programming 
• Programmable start and stop functions 
• DC-brake at stop 
• One prohibit frequency area 
• Programmable U/f curve and switching frequency 
• Autorestart 
• Motor thermal and stall protection:  Programmable action; off, warning, fault 

 
The parameters of the Standard Application are explained in Section IX of this manual. The 
explanations are arranged according to the individual ID number of the parameter. 
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3-2 CONTROL I/O 
 

TABLE 3-1.  STANDARD APPLICATION DEFAULT I/O CONFIGURATION 
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3-3 STANDARD APPLICATION — PARAMETER LISTS 
 
On the following pages you will find the lists of parameters within the respective parameter 
groups. The parameter descriptions are given in Section IX. The descriptions are arranged 
according to the ID number of the parameter. 
 
Column explanations: 
 
Code – Location indication on the keypad; Shows the operator the present parameter number 
Parameter – Name of parameter 
Min – Minimum value of parameter 
Max – Maximum value of parameter 
Unit – Unit of parameter value; Given if available 
Default – Value preset by factory 
Cust – Customer’s own setting 
ID – ID number of the parameter 
1 – Parameter value can only be changed after the drive has been stopped. 
2 – Use TTF method to program these parameters. See section 7-3. 
 
3-3.1 MONITORING VALUES (CONTROL KEYPAD: MENU M7) 
 
The monitoring values are the actual values of parameters and signals as well as statuses and 
measurements. Monitoring values cannot be edited.   
 

TABLE 3-2.  MONITORING VALUES 
 

Code Parameter Unit ID Description 
V1.1 Output frequency Hz 1 Output frequency to motor 
V1.2 Frequency reference Hz 25 Frequency reference to motor control 
V1.3 Motor speed rpm 2 Motor speed in rpm 
V1.4 Motor current A 3  
V1.5 Motor torque % 4 In % of the nominal motor torque 
V1.6 Motor power % 5 Motor shaft power 
V1.7 Motor voltage V 6  
V1.8 DC Bus voltage V 7  
V1.9 Unit temperature °C 8 Heatsink temperature 
V1.10 Motor temperature % 9 Calculated motor temperature 
V1.11 Analog input 1 V 13 AI1 
V1.12 Analog input 2 mA 14 AI2 
V1.13 DIN1, DIN2, DIN3  15 Digital input statuses 
V1.14 DIN4, DIN5, DIN6  16 Digital input statuses 
V1.15 DO1, RO1, RO2  17 Digital and relay output statuses 
V1.16 Analog Iout mA 26 AO1 
M1.17 Monitoring items   Displays three selectable monitoring values 
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3-3.2 BASIC PARAMETERS (CONTROL KEYPAD: MENU M1 → G1.1) 
 

TABLE 3-3.  BASIC PARAMETERS – G1.1 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.1.1 Min frequency 0.00 Par. 1.1.2 Hz 0.00  101  
P1.1.2 Max frequency Par. 1.1.1 320.00 Hz 60.00  102 NOTE: If fmax > than the 

motor synchronous speed, 
check suitability for motor 
and drive system. 

P1.1.3 Acceleration time 1 0.1 3000.0 s 3.0  103  
P1.1.4 Deceleration time 1 0.1 3000.0 s 3.0  104  
P1.1.5 Current limit 0.4 x IH 2 x IH A IL  107  
P1.1.6 1 Nominal voltage of the 

motor 
180 690 V 230V 

460V 
690V 

 110  

P1.1.7 1 Nominal frequency of 
the motor 

30.00 320.00 Hz 60.00  111 Check the rating plate of 
the motor. 

P1.1.8 1 Nominal speed of the 
motor 

300 20 000 rpm 1720  112 The default applies for a 4-
pole motor and a nominal 
size frequency converter. 

P1.1.9 1 Nominal current of the 
motor 

0.4 x IH 2 x IH A IH  113 Check the rating plate of 
the motor. 

P1.1.10 1 Power Factor 0.30 1.00  0.85  120 Check the rating plate of 
the motor. 

P1.1.11 Local Control  
Place 

1 3  2  171 1 = I/O Terminal 
2 = Keypad 
3 = Fieldbus 

P1.1.12 Remote Control 
Place 

1 3  1  172 1 = I/O Terminal 
2 = Keypad 
3 = Fieldbus 

P1.1.13 1 Local reference 0 3  2  173 0 = AI1  
1 = AI2 
2 = Keypad 
3 = Fieldbus 

P1.1.14 1 Remote reference 0 3  0  174 0 = AI1  
1 = AI2 
2 = Keypad 
3 = Fieldbus 

P1.1.15 Preset speed 1 0.00 Par. 1.1.2 Hz 10.00  105 
P1.1.16 Preset speed 2 0.00 Par. 1.1.2 Hz 60.00  106 

Speeds preset by operator. 
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3-3.3 INPUT SIGNALS (CONTROL KEYPAD: MENU M1 → G1.2) 
 

TABLE 3-4.  INPUT SIGNALS — G1.2 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
 DIN1 DIN2 P1.2.1 1 Start/Stop logic 0 6  0  300 
0
1
2
3
4
5
6 

Start fwd 
Start/Stop 
Start/Stop 
Start pulse 
Fwd 3 
Start 3/Stop 
Start 3/Stop 

Start rvs 
Rvs/Fwd 
Run enable 
Stop pulse 
Rvs  3 
Rvs/Fwd 
Run enable 

P1.2.2 1  DIN3 function 0 7  1  301 0 = Not used 
1 = Ext. fault. closing cont. 
2 = Ext. fault. opening cont. 
3 = Run enable 
4 = Acc./Dec. time select. 
5 = Force CP to Local 4 CP = 

control place. 
6 = Force CP to Remote 4 CP = 

control place. 
7 = Rvs (if par. 1.2.1 = 3) 

P1.2.3 Current reference offset 0 1  1  302 0 = 0 – 20mA 
1 = 4 – 20mA 

P1.2.4 Reference scaling 
minimum value 

0.00 Par. 1.2.5 Hz 0.00  303 Selects the frequency that 
corresponds to the min.  
reference signal 
0.00 = No scaling 

P1.2.5 Reference scaling 
maximum value 

0.00 320.00 Hz 0.00  304 Selects the frequency that 
corresponds to the max.  
reference signal 
0.00 = No scaling 

P1.2.6 Reference inversion 0 1  0  305 0 = Not inverted 
1 = Inverted 

P1.2.7 Reference filter time 0.00 10.00 s 0.10  306 0 = No filtering 
P1.2.8 2 AI1 signal selection    A.1  377 TTF programming method used.  

See section 7-3. 
P1.2.9 2  AI2 signal selection    A.2  388 TTF programming method used.  

See section 7-3. 
3 Rising edge required to start. 
4 CP = control place. 
 



Standard Application (685333) ACCel500 All In One Application Software 695140.V10 

 

 
3-6 

3-3.4 OUTPUT SIGNALS (CONTROL KEYPAD: MENU M1 → G1.3) 
 

TABLE 3-5.  OUTPUT SIGNALS — G1.3 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.3.1 2 Analog output 1 signal 

selection 
0   A.1  464 TTF programming method used. 

See section 7-3. 
P1.3.2 Analog output function 0 8  1  307 0 = Not used 

1 = Output freq. (0 – fmax) 
2 = Freq. reference (0 – fmax) 
3 = Motor speed (0 – Motor   
       nominal speed) 
4 = Motor current (0 – InMotor) 
5 = Motor torque (0 – TnMotor) 
6 = Motor power (0 – PnMotor) 
7 = Motor voltage (0 – UnMotor) 
8 = DC-Bus volt (0 – 1000V) 

P1.3.3 Analog output filter 
time 

0.00 10.00 s 1.00  308 0 = No filtering 

P1.3.4 Analog output 
inversion 

0 1  0  309 0 = Not inverted 
1 = Inverted 

P1.3.5 Analog output 
minimum 

0 1  0  310 0 = 0 mA 
1 = 4 mA 

P1.3.6 Analog output scale 10 1000 % 100  311  
P1.3.7 Digital output 1 

function 
0 16  1  312 0 = Not used 

1 = Ready 
2 = Run 
3 = Fault 
4 = Fault inverted 
5 = FC overheat warning 
6 = Ext. fault or warning 
7 = Ref. fault or warning 
8 = Warning 
9 = Reversed 
10 = Preset speed 1 
11 = At speed 
12 = Mot. regulator active 
13 = OP freq. limit 1 superv. 
14 = Remote Control Active 
15 = Thermistor fault/warng 
16 = Fieldbus input data 

P1.3.8 Relay output 1 
function 

0 16  2  313 Same as parameter 1.3.7 

P1.3.9 Relay output 2 
function 

0 16  3  314 Same as parameter 1.3.7 

P1.3.10 Output frequency limit 
1 supervision  

0 2  0  315 0 = No limit 
1 = Low limit supervision 
2 = High limit supervision 
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TABLE 3-5.  OUTPUT SIGNALS — G1.3 (continued) 
 
Code Parameter Min. Max. Unit Default Cust ID Note 
P1.3.11 Output frequency limit 

1; Supervised value 
0.00 320.00 Hz 0.00  316  

P1.3.12 
2 

Analog output 2 signal 
selection 

0   0.1  471 TTF programming method used. 
See section 7-3. 

P1.3.13 Analog output 2 
function 

0 8  4  472 Same as parameter 1.3.2 

P1.3.14 Analog output 2 filter 
time 

0.00 10.00 s 1.00  473 0 = No filtering 

P1.3.15 Analog output 2 
inversion 

0 1  0  474 0 = Not inverted 
1 = Inverted 

P1.3.16 Analog output 2 
minimum 

0 1  0  475 0 = 0 mA 
1 = 4 mA 

P1.3.17 Analog output 2 
scaling 

10 1000 % 100  476  
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3-3.5 DRIVE CONTROL PARAMETERS (CONTROL KEYPAD: MENU M1 → G1.4) 
 

TABLE 3-6.  DRIVE CONTROL PARAMETERS — G1.4 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.4.1 Ramp 1 shape 0.0 10.0 s 0.0  500 0 = Linear 

>0 = S-curve ramp time 
P1.4.2 Ramp 2 shape 0.0 10.0 s 0.0  501 0 = Linear 

>0 = S-curve ramp time 
P1.4.3 Acceleration time 2 0.1 3000.0 s 10.0  502  
P1.4.4 Deceleration time 2 0.1 3000.0 s 10.0  503  
P1.4.5 1 Brake chopper 0 4  0  504 0 = Disabled 

1 = Used when running 
2 = External brake chopper 
3 = Used when 
      stopped/running 
4 = Used when running 
      (no testing) 

P1.4.6 Start function 0 1  0  505 0 = Ramp 
1 = Flying start 

P1.4.7 Stop function 0 3  1  506 0 = Coasting 
1 = Ramp 
2 = Ramp+Run enable coast 
3 = Coast+Run enable ramp 

P1.4.8 DC braking current 0.4 x IH 2 x IH A IH  507  
P1.4.9 DC braking time at stop  0.00 600.00 s 0.00  508 0 = DC brake is off at stop 

P1.4.10 Frequency to start DC 
braking during  
ramp stop 

0.10 10.00 Hz 1.50  515  

P1.4.11 DC braking time  
at start 

0.00 600.00 s 0.00  516 0 = DC brake is off at start 

P1.4.12 Flux brake 0 1  0  520 0 = Off 
1 = On 

P1.4.13 Flux braking current 0.4 x IH 2 x IH A IH  519  
 
 
3-3.6 PROHIBIT FREQUENCY PARAMETERS (CONTROL KEYPAD:  

MENU M1 → G1.5) 
 

TABLE 3-7.  PROHIBIT FREQUENCY PARAMETERS — G1.5 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.5.1 Prohibit frequency 

range 1 low limit 
0.00 Par. 1.5.2 Hz 0.00  509  

P1.5.2 Prohibit frequency 
range 1 high limit 

0.00 320.00 Hz 0.0  510  

P1.5.3 Prohibit acc./dec. ramp 0.1 10.0  1.0  518  
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3-3.7 MOTOR CONTROL PARAMETERS (CONTROL KEYPAD: MENU M1 → G1.6) 
 

TABLE 3-8.  MOTOR CONTROL PARAMETERS — G1.6 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
0 = Frequency control 
1 = Speed control 

P1.6.1 1 Motor control mode 0 1/6  0  600 

2 = Torque control 
3 = Closed loop speed 
       ctrl 
4 = Closed loop torque 
       ctrl 
5 = Adv. open loop freq.  
       control 
6 = Advanced open loop  
       speed \  control 

P1.6.2 1 V/Hz optimization 0 1  0  109 0 = Not used 
1 = Automatic torque 
       boost 

P1.6.3 1 V/Hz ratio selection 0 3  0  108 0 = Linear 
1 = Squared 
2 = Programmable 
3 = Linear with flux 
       optim. 

P1.6.4 1 Field weakening point 8.00 320.00 Hz 60.00  602  
P1.6.5 1 Voltage at field 

weakening point 
10.00  200.00 % 100.00  603 n% x Unmot 

P1.6.6 1 V/Hz curve midpoint 
frequency 

0.00 Par. 1.6.4 Hz 60.00  604  

P1.6.7 1 V/Hz curve midpoint 
voltage 

0.00 100.00 % 100.00  605 n% x Unmot 
Parameter max. value = 
par. 2.6.5 

P1.6.8 1 Output voltage at zero 
frequency 

0.00 40.00 % 0.00  606 n% x Unmot 

P1.6.9 Switching frequency 1.0 Varies kHz Varies  601 See Table 9-12 on for 
exact values 

P1.6.10 Overvoltage controller 0 2  1  607 0 = Not used 
1 = Used (no ramping) 
2 = Used (ramping) 

P1.6.11 Undervoltage 
controller 

0 1  1  608 0 = Not used 
1 = Used 

P1.6.12 Load Drooping 0.00 100.00  0.01  620 Drooping % of nominal 
speed at nominal torque 

P1.6.13 Identification 0 1  0  631 0 = Not used 
1 = Used 
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TABLE 3-8.  MOTOR CONTROL PARAMETERS — G1.6 (continued) 
 
Code Parameter Min. Max. Unit Default Cust ID Note 
Closed Loop parameter group 1.6.14  
P1.6.14.1 Magnetizing current 0.00 100.00 A 0.00  612  
P1.6.14.2 Speed control P gain 0 1000  30  613  
P1.6.14.3 Speed control I time 0.0 500.0 ms 30.0  614  
P1.6.14.4 Load drooping 0.00 100.00 % 0.00  620  
P1.6.14.5 Acceleration 

compensation 
0.00 300.00 s 0.00  626  

P1.6.14.6 Slip adjust 0 500 % 100  619  
P1.6.14.7 Magnetizing current at 

start 
MotCurr 
Min 

MotCurr 
Max 

A 0.00  627  

P1.6.14.8 Magnetizing time at 
start 

0.0 600.0 s 0.0  628  

P1.6.14.9 0-speed time at start 0 32000 ms 100  615  
P1.6.14.10 0-speed time at stop 0 32000 ms 100  616  
P1.6.14.11 Start-up torque 0 3  0  621 0 = Not used 

1 = Torque memory 
2 = Torque reference 
3 = Start-up torque 
      fwd/rev 

P1.6.14.12 Start-up torque FWD -300.0 300.0 s 0.0  633  
P1.6.14.13 Start-up torque REV -300.0 300.0 s 0.0  634  
P1.6.14.15 Encoder filter time 0 1000 ms 0  618  
P1.6.14.17 Current control  

P gain 
0.00 100.00 % 40.00  617  

Advanced Open Loop parameter group 1.6.15  
P1.6.15.1 Zero speed current 0.0 250.0 % 120.0  625  
P1.6.15.2 Minimum current 0.0 100.0 % 80.0  622  
P1.6.15.3 Flux reference 0.0 100.0 % 80.0  623  
P1.6.15.4 Frequency limit 0.0 100.0 % 20.0  635  
P1.6.15.5 V/Hz boost 0 1  0  632  
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3-3.8 PROTECTIONS (CONTROL KEYPAD: MENU M1 → G1.7) 
 

TABLE 3-9.  PROTECTIONS — G1.7 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.7.1 Response to 4 mA 

reference fault 
0 5  0  700 0 = No response 

1 = Warning 
2 = Warning+Previous Freq. 
3 = Wrng+PresetFreq 1.7.2 
4 = Fault.stop acc. to 1.4.7 
5 = Fault.stop by coasting 

P1.7.2 4 mA reference fault 
frequency 

0.00 Par. 1.1.2 Hz 0.00  728  

P1.7.3 Response to external fault 0 3  2  701
P1.7.4 Input phase supervision 0 3  0  730
P1.7.5 Response to undervoltage 

fault 
1 3  2  727

P1.7.6 Output phase supervision 0 3  2  702
P1.7.7 Earth fault protection 0 3  2  703
P1.7.8 Thermal protection of the 

motor 
0 3  2  704

0 = No response 
1 = Warning 
2 = Fault.stop acc. to 1.4.7 
3 = Fault.stop by coasting 

P1.7.9 Motor ambient 
temperature factor 

-100.0 100.0 % 0.0  705  

P1.7.10 Motor cooling factor at 
zero speed 

0.0 150.0 % 40.0  706  

P1.7.11 Motor thermal time 
constant 

1 200 min 45  707  

P1.7.12 Motor duty cycle 0 100 % 100  708  
P1.7.13 Stall protection 0 3  0  709 0 = No response 

1 = Warning 
2 = Fault.stop acc. to 1.4.7 
3 = Fault.stop by coasting 

P1.7.14 Stall current 0.1 InMotor x 2 A IL  710  
P1.7.15 Stall time limit 1.00 120.00 s 15.00  711  
P1.7.16 Stall frequency limit 1.0 Par. 1.1.2 Hz 25.0  712  
P1.7.17 Underload protection 0 3  0  713 0 = No response 

1 = Warning 
2 = Fault.stop acc. to 1.4.7 
3 = Fault.stop by coasting 

P1.7.18 Field weakening area load 10 150 % 50  714  
P1.7.19 Zero frequency load 5.0 150.0 % 10.0  715  
P1.7.20 Underload protection time 

limit  
2 600 s 20  716  

P1.7.21 Response to thermistor 
fault 

0 3  2  732 0 = No response 
1 = Warning 
2 = Fault.stop acc. to 1.4.7 
3 = Fault.stop by coasting 

P1.7.22 Response to fieldbus fault 0 3  2  733 See P1.7.21 
P1.7.23 Response to slot fault 0 3  2  734 See P1.7.21 
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3-3.9 AUTORESTART PARAMETERS (CONTROL KEYPAD: MENU M1 → G1.8) 
 

TABLE 3-10.  AUTORESTART PARAMETERS — G1.8 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.8.1 Wait time 0.10 10.00 s 0.50  717  
P1.8.2 Trial time 0.00 60.00 s 30.00  718  
P1.8.3 Start function 0 2  0  719 0 = Ramp 

1 = Flying start 
2 = According to par. 1.4.6 

P1.8.4 Number of tries after 
undervoltage trip 

0 10  0  720  

P1.8.5 Number of tries after 
overvoltage trip 

0 10  0  721  

P1.8.6 Number of tries after 
overcurrent trip 

0 3  0  722  

P1.8.7 Number of tries after 
reference trip 

0 10  0  723  

P1.8.8 Number of tries after 
motor temperature fault 
trip 

0 10  0  726  

P1.8.9 Number of tries after 
external fault trip 

0 10  0  725  

P1.8.10 Number of tries after 
underload fault trip 

0 10  1  738  

 
 
3-3.10 KEYPAD CONTROL (CONTROL KEYPAD: MENU M2) 
 
The parameters for the selection of control place and direction on the keypad are listed below.  
 

TABLE 3-11.  KEYPAD CONTROL PARAMETERS — M2 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
R2.1 Keypad reference Par. 1.1.1 Par. 1.1.2 Hz     
P1.2 Direction (on keypad) 0 1  0  123 0 = Forward 

1 = Reverse 
R2.3 Stop button 0 1  1  114 0 = Limited function of Stop button 

1 = Stop button always enabled 
 
 
3-3.11 SYSTEM MENU (CONTROL KEYPAD: MENU M5) 
 
Menu M5 lists parameters and functions related to the general use of the drive, such as 
application and language selection, customized parameter sets, or information about the 
hardware and software. 



Standard Application (685333) ACCel500 All In One Application Software 695140.V10 
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3-3.12 EXPANDER BOARDS (CONTROL KEYPAD: MENU M6) 
 
The M6 menu shows the expander and option boards attached to the control board and board-
related information.  
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SECTION IV 
 

LOCAL/REMOTE CONTROL APPLICATION (685334) 
 
 
 
4-1 INTRODUCTION 
 
Select the Local/Remote Control Application in menu M5.  
 
Utilizing the Local/Remote Control Application it is possible to have two different control 
places. For each control place the frequency reference can be selected from either the control 
keypad, I/O terminal or fieldbus. The active control place is selected with the digital input DIN6. 
 
• All outputs are freely programmable. 

 
Additional functions: 
• Programmable Start/Stop and Reverse signal logic 
• Reference scaling 
• One frequency limit supervision 
• Second ramps and S-shape ramp programming 
• Programmable start and stop functions 
• DC-brake at stop 
• One prohibit frequency area 
• Programmable U/f curve and switching frequency 
• Autorestart 
• Motor thermal and stall protection: Programmable action; off, warning, fault 

 
The parameters of the Local/Remote Control Application are explained in Section IX of this 
manual. The explanations are arranged according to the individual ID number of the parameter. 
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4-2 CONTROL I/O 
 

TABLE 4-1.  LOCAL/REMOTE APPLICATION DEFAULT I/O CONFIGURATION 
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4-3 LOCAL/REMOTE CONTROL APPLICATION — PARAMETER LISTS 
 
On the next pages you will find the lists of parameters within the respective parameter groups. 
The parameter descriptions are given in Section IX. 
 
Column explanations: 
 
Code – Location indication on the keypad; Shows the operator the present parameter number 
Parameter – Name of parameter 
Min – Minimum value of parameter 
Max – Maximum value of parameter 
Unit – Unit of parameter value; Given if available 
Default – Value preset by factory 
Cust – Customer’s own setting 
ID – ID number of the parameter 
1 – Parameter value can only be changed after the drive has been stopped. 
2 – Use TTF method to program these parameters. See section 7-3. 
 
 
4-3.1 MONITORING VALUES (CONTROL KEYPAD: MENU M7) 
 
The monitoring values are the actual values of parameters and signals as well as statuses and 
measurements. Monitoring values cannot be edited.   
 

TABLE 4-2.  MONITORING VALUES 
 

Code Parameter Unit ID Description 
V1.1 Output frequency Hz 1 Output frequency to motor 
V1.2 Frequency reference Hz 25 Frequency reference to motor control 
V1.3 Motor speed rpm 2 Motor speed in rpm 
V1.4 Motor current A 3  
V1.5 Motor torque % 4 In % of the nominal motor torque 
V1.6 Motor power % 5 Motor shaft power 
V1.7 Motor voltage V 6  
V1.8 DC Bus voltage V 7  
V1.9 Unit temperature °C 8 Heatsink temperature 
V1.10 Motor temperature % 9 Calculated motor temperature 
V1.11 Analog input 1 V 13 AI1 
V1.12 Analog input 2 mA 14 AI2 
V1.13 DIN1, DIN2, DIN3  15 Digital input statuses 
V1.14 DIN4, DIN5, DIN6  16 Digital input statuses 
V1.15 DO1, RO1, RO2  17 Digital and relay output statuses 
V1.16 Analog Iout mA 26 AO1 
M1.17 Monitoring items   Displays three selectable monitoring values 
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4-3.2 4-BASIC PARAMETERS (CONTROL KEYPAD: MENU M1 → G1.1) 
 

TABLE 4-3.  BASIC PARAMETERS — G1.1 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.1.1 Min frequency 0.00  Par. 1.1.2 Hz 0.00  101  
P1.1.2 Max frequency Par. 1.1.1 320.00 Hz 60.00  102 NOTE: If fmax > than the 

motor synchronous speed, 
check suitability for motor 
and drive system. 

P1.1.3 Acceleration time 1 0.1 3000.0 s 3.0  103  
P1.1.4 Deceleration time 1 0.1 3000.0 s 3.0  104  
P1.1.5 Current limit 0.4 x IH 2 x IH A IL  107  
P1.1.6 1  Nominal voltage of 

the motor 
180 690 V 230V 

460V 
690V 

 110  

P1.1.7 1  Nominal frequency of 
the motor 

30.00 320.00 Hz 60.00  111 Check the rating plate of the 
motor. 

P1.1.8 1  Nominal speed of the 
motor 

300 20 000 rpm 1720  112 The default applies for a  
4-pole motor and a nominal 
size frequency converter. 

P1.1.9 1 Nominal current of 
the motor 

0.4 x IH 2 x IH A IH  113 Check the rating plate of the 
motor. 

P1.1.101 Power Factor 0.30 1.00  0.85  120 Check the rating plate of the 
motor. 

P1.1.11 Local Control Place 1 3  2  171 1 = I/O Terminal 
2 = Keypad 
3 = Fieldbus 

P1.1.12 Remote Control Place 1 3  1  172 1 = I/O Terminal 
2 = Keypad 
3 = Fieldbus 

P1.1.13 Loc. A reference 0 4  1  173 0 = AI1  
1 = AI2 
2 = Keypad 
3 = Fieldbus 
4 = Motor potentiometer 

P1.1.14 Loc. B reference 0 4  0  175 0 = AI1  
1 = AI2 
2 = Keypad 
3 = Fieldbus 
4 = Motor potentiometer 

P1.1.15 Remote control 
reference 

0 3  3  174 0 = AI1  
1 = AI2 
2 = Keypad 
3 = Fieldbus 

P1.1.16 Jogging speed 
reference 

0.00 Par. 1.1.2 Hz 0.00  124  
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4-3.3 INPUT SIGNALS (CONTROL KEYPAD: MENU M1 → G1.2) 
 

TABLE 4-4.  INPUT SIGNALS — G1.2 
 

Code Parameter Min. Max. Unit Default Cust ID Note 

P1.2.1 1  Place A Start/Stop 
logic selection 

0 8  0  300  DIN1 DIN2 

        0
1
2
3
4
5
6
7
8

Start fwd 
Start/Stop 
Start/Stop 
Start pulse  
Start fwd 
Fwd 3 Rising 
edge required 
to start. 
 
Start 3 Rising 
edge required 
to start. 
/Stop 
Start 3 Rising 
edge required 
to start. 
/Stop 
Start fwd* 

Start rvs 
Reverse 
Run enable 
Stop pulse 
Mot.pot.UP 
Rvs 3 Rising 
edge required to 
start. 
 
Rvs/Fwd 
Run enable 
Mot.pot.UP 

P1.2.2 1 DIN3 function 0 13  1  301 0 = Not used 
1 = Ext. fault. closing cont. 
2 = Ext. fault. opening cont. 
3 = Run enable 
4 = Acc./Dec. time select. 
5 = Force CP to Local4 CP = control 
place. 
6 = Force CP to Remote4 CP = 
control place. 
7 = Rvs (if par. 1.2.1 = 3) 
8 = Jogging speed 
9 = Fault reset 
10 = Acc./Dec. operation prohibit 
11 = DC Braking command 
12 = Motor potentiometer DOWN 

P1.2.3 AI2 signal selection 0   A.1  337 TTF programming method used. See 
section 7-3. 

P1.2.4 AI1 signal range 0 2  0  320 0 = 0…100%5 Remember to place 
jumpers of block X2 accordingly.   
1 = 20…100%5 Remember to place 
jumpers of block X2 accordingly.    
2 = Custom setting range5 

Remember to place jumpers of 
block X2 accordingly.  
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TABLE 4-4.  INPUT SIGNALS — G1.2 (continued) 
 
Code Parameter Min. Max. Unit Default Cust ID Note 

P1.2.5 AI1 custom setting 
minimum 

0.00 100.00 % 0.00  321 Analog input 1 scale minimum 

P1.2.6 AI1 custom setting 
maximum 

0.00 100.00 % 100.0  322 Analog input 1 scale maximum 

P1.2.7 AI1 signal inversion 0 1  0  323 Analog input 1 reference inversion 
yes/no 

P1.2.8 AI1 signal filter time 0.00 10.00 s 0.10  324 Analog input 1 reference filter time, 
constant 

P1.2.9 AI2 signal selection 0   A.2  388 TTF programming method used. See 
page 7-4. 

P1.2.10 AI2 signal range 0 2  1  325 0 = 0 – 20 mA 5 Remember to place 
jumpers of block X2 accordingly.   
1 = 4 – 20 mA 5 Remember to place 
jumpers of block X2 accordingly.    
2 = custom setting range 

P1.2.11 AI2 custom setting 
minimum 

0.00 100.00 % 0.00  326 Analog input 2 scale minimum 

P1.2.12 AI2 custom setting 
maximum 

0.00 100.00 % 100.00  327 Analog input 2 scale maximum 

P1.2.13 AI2 signal inversion 0 1  0  328 Analog input 2 reference inversion 
yes/no 

P1.2.14 AI2 signal filter time 0.00 10.00 s 0.10  329 Analog input 2 reference filter time, 
constant 

 DIN4 DIN5  
 
P1.2.15  

 
 
Place B Start/Stop 
logic selection 

 
 
0 

 
 
6 

  
 
0 

  
 
363 0 

1 
2 
3 
4 
5 
6 

Start fwd 
Start/Stop 
Start/Stop 
Start pulse 
Fwd Error! 

Reference source 

not found. 
Start Error! 

Reference source 

not found./Stop 
Start Error! 

Reference source 

not found./Stop 

Start rvs 
Rvs/Fwd 
Run enable 
Stop pulse 
Rvs Error! Reference 

source not found. 
Rvs/Fwd 
Run enable 

P1.2.16 Place A Reference 
scaling minimum 
value 

0.00 par. 1.2.17 Hz 0.00  303 Selects the frequency that 
corresponds to the min. reference 
signal 
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TABLE 4-4.  INPUT SIGNALS — G1.2 (continued) 
 
Code Parameter Min. Max. Unit Default Cust ID Note 

P1.2.17 Place A Reference 
scaling maximum 
value 

0.00 320.00 Hz 0.00  304 Selects the frequency that 
corresponds to the max. reference 
signal 
0.00 = No scaling 
>0 = scaled max. value 

P1.2.18 Place B Reference 
scaling minimum 
value 

0.00 par. 1.2.19 Hz 0.00  364 Selects the frequency that 
corresponds to the min. reference 
signal 

P1.2.19 Place B Reference 
scaling maximum 
value 

0.00 320.00 Hz 0.00  365 Selects the frequency that 
corresponds to the max. reference 
signal 
0.00 = No scaling 
>0 = scaled max. value 

P1.2.20 Free analog input. 
signal selection 

0 2  0  361 0 = Not used 
1 = Uin (analog volt. input) 
2 = Iin (analog curr. input) 

P1.2.21 Free analog input. 
function  

0 4  0  362 0 = No function 
1 = Reduces current limit  
       (par. 1.1.5) 
2 = Reduces DC braking current 
3 = Reduces accel. and decel. times 
4 = Reduces torque supervision limit

P1.2.22 Motor potentiometer 
ramp time 

0.1 2000.0 Hz/s 10.0  331  

P1.2.23 Motor potentiometer 
frequency reference 
memory reset 

0 2  1  367 0 = No reset 
1 = Reset if stopped or powered  
      down 
2 = Reset if powered down 

P1.2.24 Start pulse memory 0 1  0  498 0 = Run state not copied 
1 = Run state copied 

3 Rising edge required to start. 
4 CP = control place. 
5 Remember to place jumpers of block X2 accordingly.  
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4-3.4 OUTPUT SIGNALS (CONTROL KEYPAD: MENU M1 → G1.3) 
 

TABLE 4-5.  OUTPUT SIGNALS — G1.3 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.3.12  AO1 signal selection 0   A.1  464 TTF programming method 

used. See section 7-3. 
P1.3.2 Analog output 

function 
0 8  1  307 0 = Not used 

1 = Output freq. (0 – fmax) 
2 = Freq. reference (0 – fmax) 
3 = Motor speed (0 – Motor  
       nominal speed) 
4 = Motor current (0 – InMotor) 
5 = Motor torque (0 – TnMotor) 
6 = Motor power (0 – PnMotor) 
7 = Motor voltage (0 – UnMotor)
8 = DC-bus volt (0 – 1000V) 

P1.3.3 Analog output filter 
time 

0.00 10.00 s 1.00  308 0 = No filtering 

P1.3.4 Analog output 
inversion 

0 1  0  309 0 = Not inverted 
1 = Inverted 

P1.3.5 Analog output 
minimum 

0 1  0  310 0 = 0 mA 
1 = 4 mA 

P1.3.6 Analog output scale 10 1000 % 100  311  
P1.3.7 Digital output 1 

function 
0 22  1  312 0 = Not used 

1 = Ready 
2 = Run 
3 = Fault 
4 = Fault inverted 
5 = FC overheat warning 
6 = Ext. fault or warning 
7 = Ref. fault or warning 
8 = Warning 
9 = Reversed 
10 = Jogging spd selected 
11 = At speed 
12 = Mot. regulator active 
13 = OP freq.limit superv. 1  
14 = OP freq.limit superv. 2 
15 = Torque limit superv. 
16 = Ref. limit superv. 
17 = Ext. brake control 
18 = Remote control active 
19 = FC temp. limit superv. 
20 = Unrequested rotation  
        direction 
21 = Ext. brake control 
         inverted 
22 = Thermistor fault/warn. 

P1.3.8 Relay output 1 
function 

0 22  2  313 Same as parameter 1.3.7 
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TABLE 4-5.  OUTPUT SIGNALS — G1.3 (continued) 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.3.9 Relay output 2 

function 
0 22  3  314 Same as parameter 1.3.7 

P1.3.10 Output frequency 
limit 1 supervision  

0 2  0  315 0 = No limit 
1 = Low limit supervision 
2 = High limit supervision 

P1.3.11 Output frequency 
limit 1; 
Supervision value 

0.00 320.00 Hz 0.00  316  

P1.3.12 Output frequency 
limit 2 supervision 

0 2  0  346 0 = No limit 
1 = Low limit supervision 
2 = High limit supervision 

P1.3.13 Output frequency 
limit 2; 
Supervision value 

0.00 320.00 Hz 0.00  347  

P1.3.14 Torque limit 
supervision function 

0 2  0  348 0 = No 
1 = Low limit 
2 = High limit 

P1.3.15 Torque limit 
supervision value 

0.0 200.0 % 0.0  349  

P1.3.16 Reference limit 
supervision function 

0 2  0  350 0 = No 
1 = Low limit 
2 = High limit 

P1.3.17 Reference limit 
supervision value 

0.0 100.0 % 0.0  351  

P1.3.18 External brake Off-
delay 

0.0 100.0 s 0.5  352  

P1.3.19 External brake On-
delay 

0.0 100.0 s 1.5  353  

P1.3.20 Frequency converter 
temperature limit 
supervision 

0 2  0  354 0 = No 
1 = Low limit 
2 = High limit 

P1.3.21 Frequency converter 
temperature limit 
value 

-10 75 °C 0  355  

P1.3.22 Analog output 2 
signal selection 

0   0.1  471 TTF programming method 
used. See section 7-3. 

P1.3.23 Analog output 2 
function 

0 8  4  472 Same as parameter 1.3.2 

P1.3.24 Analog output 2 
filter time 

0.00 10.00 s 1.00  473 0 = No filtering 

P1.3.25 Analog output 2 
inversion 

0 1  0  474 0 = Not inverted 
1 = Inverted 

P1.3.26 Analog output 2 
minimum 

0 1  0  475 0 = 0 mA 
1 = 4 mA 

P1.3.27 Analog output 2 
scaling 

10 1000 % 100  476  
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4-3.5 DRIVE CONTROL PARAMETERS (CONTROL KEYPAD: MENU M1 → G1.4) 
 

TABLE 4-6.  DRIVE CONTROL PARAMETERS — G1.4 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.4.1 Ramp 1 shape 0.0 10.0 s 0.0  500 0 = Linear 

>0 = S-curve ramp time 

P1.4.2 Ramp 2 shape 0.0 10.0 s 0.0  501 0 = Linear 
>0 = S-curve ramp time 

P1.4.3 Acceleration time 2 0.1 3000.0 s 10.0  502  
P1.4.4 Deceleration time 2 0.1 3000.0 s 10.0  503  
P1.4.5  Brake chopper 0 4  0  504 0 = Disabled 

1 = Used when running 
2 = External brake chopper 
3 = Used when stopped/  
       running 
4 = Used when running  
       (no testing) 

P1.4.6 Start function 0 1  0  505 0 = Ramp 
1 = Flying start 

P1.4.7 Stop function 0 3  1  506 0 = Coasting 
1 = Ramp 
2 = Ramp+Run enable coast 
3 = Coast+Run enable ramp 

P1.4.8 DC braking current 0.4 x IH 2 x IH A IH  507  

P1.4.9 DC braking time at 
stop  

0.00 600.00 s 0.00  508 0 = DC brake is off at stop 

P1.4.10 Frequency to start 
DC braking during 
ramp stop 

0.10 10.00 Hz 1.50  515  

P1.4.11 DC braking time at 
start 

0.00 600.00 s 0.00  516 0 = DC brake is off at start 

P1.4.12 Flux brake 0 1  0  520 0 = Off 
1 = On 

P1.4.13 Flux braking 
current 

0.4 x IH 2 x IH A IH  519  
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4-3.6 PROHIBIT FREQUENCY PARAMETERS (CONTROL KEYPAD: 
MENU M1 → G1.5) 

 
TABLE 4-7.  PROHIBIT FREQUENCY PARAMETERS — G1.5 

 
Code Parameter Min. Max. Unit Default Cust ID Note 

P1.5.1 Prohibit frequency 
range 1 low limit 

0.00 par. 1.5.2 Hz 0.00  509  

P1.5.2 Prohibit frequency 
range 1 high limit 

0.00 320.00 Hz 0.0  510 0 = Prohibit range 1 is off 

P1.5.3 Prohibit frequency 
range 2 low limit 

0.00 par. 1.5.2 Hz 0.00  511  

P1.5.4 Prohibit frequency 
range 2 high limit 

0.00 320.00 Hz 0.0  512 0 = Prohibit range 2 is off 

P1.5.5 Prohibit frequency 
range 3 low limit 

0.00 par. 1.5.2 Hz 0.00  513  

P1.5.6 Prohibit frequency 
range 3 high limit 

0.00 320.00 Hz 0.0  514 0 = Prohibit range 3 is off 

P1.5.7 Prohibit acc./dec. 
ramp 

0.1 10.0  1.0  518  
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4-3.7 MOTOR CONTROL PARAMETERS (CONTROL KEYPAD: MENU M1 → G1.6) 
 

TABLE 4-8.  MOTOR CONTROL PARAMETERS — G1.6 
 

Code Parameter Min. Max. Unit Default Cust ID Note 

P1.6.11  Motor control mode 0 1/6  0  600 0 = Frequency control 
1 = Speed control 
2 = Torque control 
3 = Closed loop speed ctrl 
4 = Closed loop torque ctrl 
5 = Adv. open loop freq.  
       control 
6 = Advanced open loop  
       speed control 

P1.6.21  V/Hz optimization 0 1  0  109 0 = Not used 
1 = Automatic torque boost 

P1.6.31  V/Hz ratio selection 0 3  0  108 0 = Linear 
1 = Squared 
2 = Programmable 
3 = Linear with flux optim. 

P1.6.41  Field weakening 
point 

8.00 320.00 Hz 60.00  602  

P1.6.51  Voltage at field 
weakening point 

10.00  200.00 % 100.00  603 n% x Unmot 

P1.6.61  V/Hz curve midpoint 
frequency 

0.00 Par. 1.6.4 Hz 60.00  604  

P1.6.71  V/Hz curve midpoint 
voltage 

0.00 100.00 % 100.00  605 n% x Unmot 
Parameter max. value = 
par. 1.6.5 

P1.6.81  Output voltage at 
zero frequency 

0.00 40.00 % 0.00  606 n% x Unmot 

P1.6.9 Switching frequency 1.0 Varies kHz Varies  601 See Table 9-12 for exact 
values 

P1.6.10 Overvoltage 
controller 

0 2  1  607 0 = Not used 
1 = Used (no ramping) 
2 = Used (ramping) 

P1.6.11 Undervoltage 
controller 

0 1  1  608 0 = Not used 
1 = Used 

P1.6.12 Load Drooping 0.00 
 

100.00 
 

 0.01  620 Drooping % of nominal 
speed at nominal torque 

P1.6.13 Identification 0 1  0  631 0 = Not used 
1 = Used 
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TABLE 4-8.  MOTOR CONTROL PARAMETERS — G1.6 (continued) 
 
Code Parameter Min. Max. Unit Default Cust ID Note 

Closed Loop parameter group 1.6.14  

P1.6.14.1 Magnetizing current 0.00 100.00 A 0.00  612  

P1.6.14.2 Speed control P gain 0 1000  30  613  

P1.6.14.3 Speed control I time 0.0 500.0 ms 30.0  614  

P1.6.14.4 Load drooping 0.00 100.00 % 0.00  620  

P1.6.14.5 Acceleration 
compensation 

0.00 300.00 s 0.00  626  

P1.6.14.6 Slip adjust 0 500 % 100  619  

P1.6.14.7 Magnetizing current 
at start 

MotCurr
Min 

MotCurr 
Max 

A 0.00  627  

P1.6.14.8 Magnetizing time at 
start 

0.0 600.0 s 0.0  628  

P1.6.14.9 0-speed time at start 0 32000 ms 100  615  

P1.6.14.10 0-speed time at stop 0 32000 ms 100  616  

P1.6.14.11 Start-up torque 0 3  0  621 0 = Not used 
1 = Torque memory 
2 = Torque reference 
3 = Start-up torque 
      fwd/rev 

P1.6.14.12 Start-up torque FWD -300.0 300.0 s 0.0  633  

P1.6.14.13 Start-up torque REV -300.0 300.0 s 0.0  634  

P1.6.14.15 Encoder filter time 0 1000 ms 0  618  

P1.6.14.17 Current control 
P gain 

0.00 100.00 % 40.00  617  

Advanced Open Loop parameter group 1.6.15  

P1.6.15.1 Zero speed current 0.0 250.0 % 120.0  625  

P1.6.15.2 Minimum current 0.0 100.0 % 80.0  622  

P1.6.15.3 Flux reference 0.0 100.0 % 80.0  623  

P1.6.15.4 Frequency limit 0.0 100.0 % 20.0  635  

P1.6.15.5 V/Hz boost 0 1  0  632  
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4-3.8 PROTECTIONS (CONTROL KEYPAD: MENU M1 → G1.7) 
 

TABLE 4-9.  PROTECTIONS — G1.7 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.7.1 Response to 4mA 

reference fault 
0 5  0  700 0 = No response 

1 = Warning 
2 = Warning+Previous Freq. 
3 = Wrng+PresetFreq 1.7.2 
4 = Fault.stop acc. to 1.4.7 
5 = Fault.stop by coasting 

P1.7.2 4mA reference 
fault frequency 

0.00 Par. 1.1.2 Hz 0.00  728  

P1.7.3 Response to 
external fault 

0 3  2  701 

P1.7.4 Input phase 
supervision 

0 3  0  730 

P1.7.5 Response to 
undervoltage fault 

1 3  2  727 

P1.7.6 Output phase 
supervision 

0 3  2  702 

P1.7.7 Earth fault 
protection 

0 3  2  703 

P1.7.8 Thermal 
protection of the 
motor 

0 3  2  704 

0 = No response 
1 = Warning 
2 = Fault.stop acc. to 1.4.7 
3 = Fault.stop by coasting 

P1.7.9 Motor ambient 
temperature factor 

-100.0 100.0 % 0.0  705  

P1.7.10 Motor cooling 
factor at zero 
speed 

0.0 150.0 % 40.0  706  

P1.7.11 Motor thermal 
time constant 

1 200 min 45  707  

P1.7.12 Motor duty cycle 0 100 % 100  708  

P1.7.13 Stall protection 0 3  0  709 0 = No response 
1 = Warning 
2 = Fault.stop acc. to 1.4.7 
3 = Fault.stop by coasting 

P1.7.14 Stall current 0.1 InMotor x 2 A IL  710  

P1.7.15 Stall time limit 1.00 120.00 s 15.00  711  

P1.7.16 Stall frequency 
limit 

1.0 Par. 1.1.2 Hz 25.0  712  

P1.7.17 Underload 
protection 

0 3  0  713 0 = No response 
1 = Warning 
2 = Fault.stop acc. to 1.4.7 
3 = Fault.stop by coasting 
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TABLE 4-9.  PROTECTIONS — G1.7 (continued) 
 
Code Parameter Min. Max. Unit Default Cust ID Note 
P1.7.18 Field weakening 

area load 
10 150 % 50  714  

P1.7.19 Zero frequency 
load 

5.0 150.0 % 10.0  715  

P1.7.20 Underload 
protection time 
limit  

2 600 s 20  716  

P1.7.21 Response to 
thermistor fault 

0 3  2  732 0 = No response 
1 = Warning 
2 = Fault.stop acc. to 1.4.7 
3 = Fault.stop by coasting 

P1.7.22 Response to 
fieldbus fault 

0 3  2  733 See P1.7.21 

P1.7.23 Response to slot 
fault 

0 3  2  734 See P1.7.21 

 
 
 
4-3.9 AUTORESTART PARAMETERS (CONTROL KEYPAD: MENU M1 → G1.8) 
 

TABLE 4-10.  AUTORESTART PARAMETERS — G1.8 
 

Code Parameter Min. Max. Unit Default Cust ID Note 

P1.8.1 Wait time 0.10 10.00 s 0.50  717  

P1.8.2 Trial time 0.00 60.00 s 30.00  718  

P1.8.3 Start function 0 2  0  719 0 = Ramp 
1 = Flying start 
2 = According to par. 1.4.6 

P1.8.4 Number of tries after 
undervoltage trip 

0 10  0  720  

P1.8.5 Number of tries after 
overvoltage trip 

0 10  0  721  

P1.8.6 Number of tries after 
overcurrent trip 

0 3  0  722  

P1.8.7 Number of tries after 
reference trip 

0 10  0  723  

P1.8.8 Number of tries after motor 
temp fault trip 

0 10  0  726  

P1.8.9 Number of tries after 
external fault trip 

0 10  0  725  

P1.8.10 Number of tries after 
underload fault trip 

0 10  1  738  
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4-3.10 KEYPAD CONTROL (CONTROL KEYPAD: MENU M2) 
 
The parameters for the selection of control place and direction on the keypad are listed below.  
 

TABLE 4-11.  KEYPAD CONTROL PARAMETERS — M2 
 

Code Parameter Min. Max. Unit Default Cust ID Note 

R2.2 Keypad reference Par. 1.1.1 Par. 1.1.2 Hz     

P1.3 Direction (on 
keypad) 

0 1  0  123 0 = Forward 
1 = Reverse 

R2.4 Stop button 0 1  1  114 0 = Limited function of 
       Stop button 
1 = Stop button always 
      enabled 

 
 
4-3.11  SYSTEM MENU (CONTROL KEYPAD: MENU M5) 
 
Menu M5 lists parameters and functions related to the general use of the drive, such as 
application and language selection, customized parameter sets or information about the hardware 
and software. 
 
 
4-3.12  EXPANDER BOARDS (CONTROL KEYPAD: MENU M6) 
 
The M6 menu shows the expander and option boards attached to the control board and board-
related information.  
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SECTION V 
 

MULTI-STEP SPEED CONTROL APPLICATION (685335) 
 
 
 
5-1 INTRODUCTION 
 
Select the Multi-Step Speed Control Application in menu M5.  
 
The Multi-Step Speed Control Application can be used in applications where fixed speeds are 
needed. Totally 15 + 2 different speeds can be programmed: one basic speed, 15 multi-step 
speeds and one jogging speed. The speed steps are selected with digital signals DIN3, DIN4, 
DIN5 and DIN6. If jogging speed is used, DIN3 can be programmed from fault reset to jogging 
speed select. 
 
The basic speed reference can be either voltage or current signal via analog input terminals (2/3 
or 4/5). The other one of the analog inputs can be programmed for other purposes. 
 
• All outputs are freely programmable. 

 
Additional functions: 
• Programmable Start/Stop and Reverse signal logic 
• Reference scaling 
• One frequency limit supervision 
• Second ramps and S-shape ramp programming 
• Programmable start and stop functions 
• DC-brake at stop 
• One prohibit frequency area 
• Programmable U/f curve and switching frequency 
• Autorestart 
• Motor thermal and stall protection: Programmable action; off, warning, fault 

 
The parameters of the Multi-Step Speed Control Application are explained in Section IX of this 
manual. The explanations are arranged according to the individual ID number of the parameter. 
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5-2 CONTROL I/O 
 

TABLE 5-1.  MULTI-STEP SPEED CONTROL APPLICATION 
DEFAULT I/O CONFIGURATION 
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5-3 MULTI-STEP SPEED CONTROL APPLICATION — PARAMETER LISTS 
 
On the next pages you will find the lists of parameters within the respective parameter groups. 
The parameter descriptions are given in Section IX. 
 
Column explanations: 
 
Code – Location indication on the keypad; Shows the operator the present parameter number 
Parameter – Name of parameter 
Min – Minimum value of parameter 
Max – Maximum value of parameter 
Unit – Unit of parameter value; Given if available 
Default – Value preset by factory 
Cust – Customer’s own setting 
ID – ID number of the parameter 
1 – Parameter value can only be changed after the drive has been stopped. 
2 – Use TTF method to program these parameters. See section 7-3. 
 
 
5-3.1 MONITORING VALUES (CONTROL KEYPAD: MENU M7) 
 
The monitoring values are the actual values of parameters and signals as well as statuses and 
measurements. Monitoring values cannot be edited.  
 
 
 
 

TABLE 5-2.  MONITORING VALUES 
 

Code Parameter Unit ID Description 
V1.1 Output frequency Hz 1 Output frequency to motor 
V1.2 Frequency reference Hz 25 Frequency reference to motor control 
V1.3 Motor speed rpm 2 Motor speed in rpm 
V1.4 Motor current A 3  
V1.5 Motor torque % 4 In % of motor nominal torque 
V1.6 Motor power % 5 Motor shaft power 
V1.7 Motor voltage V 6  
V1.8 DC Bus voltage V 7  
V1.9 Unit temperature ∞C 8 Heatsink temperature 
V1.10 Motor temperature % 9 Calculated motor temperature 
V1.11 Analog input 1 V 13 AI1 
V1.12 Analog input 2 mA 14 AI2 
V1.13 DIN1, DIN2, DIN3  15 Digital input statuses 
V1.14 DIN4, DIN5, DIN6  16 Digital input statuses 
V1.15 DO1, RO1, RO2  17 Digital and relay output statuses 
V1.16 Analog Iout mA 26 AO1 
M1.17 Multimonitoring items   Displays three selectable monitoring values 
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5-3.2 BASIC PARAMETERS (CONTROL KEYPAD: MENU M1→G1.1) 
 

TABLE 5-3.  BASIC PARAMETERS — G1.1 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.1.1 Min frequency 0.00 Par. 1.1.2 Hz 0.00  101  
P1.1.2 Max frequency Par. 1.1.1 320.00 Hz 60.00  102 NOTE: If fmax > than the motor 

synchronous speed, check 
suitability for motor and drive 
system. 

P1.1.3 Acceleration time 1 0.1 3000.0 s 3.0  103  
P1.1.4 Deceleration time 1 0.1 3000.0 s 3.0  104  
P1.1.5 Current limit 0.4 x IH 2 x IH A IL  107  
P1.1.6 1 Nominal voltage of 

the motor 
180 690 V 230V 

460V 
690V 

 110  

P1.1.7 1 Nominal frequency 
of the motor 

30.00 320.00 Hz 60.00  111 Check the rating plate of the 
motor. 

P1.1.8 1  Nominal speed of 
the motor 

300 20 000 rpm 1720  112 The default applies for a  
4-pole motor and a nominal 
size frequency converter. 

P1.1.9 1  Nominal current of 
the motor 

0.4 x IH 2 x IH A IH  113 Check the rating plate of the 
motor. 

P1.1.10 1  Power Factor 0.30 1.00  0.85  120 Check the rating plate of the 
motor. 

P1.1.11 1  Local control place 0 3  1  171 1 = I/O Terminal 
2 = Keypad 
3 = Fieldbus 

P1.1.12 1 Remote control 
place 

0 3  2  172 1 = I/O Terminal 
2 = Keypad 
3 = Fieldbus 

P1.1.13 1 Local control 
reference 

0 3  2  173 0 = AI1  
1 = AI2 
2 = Keypad 
3 = Fieldbus 

P1.1.14 1 Remotes control 
reference 

0 3  3  174 0 = AI1  
1 = AI2 
2 = Keypad 
3 = Fieldbus 

P1.1.15 Jogging speed pref. 0.00 Par. 1.1.2 Hz 0.00  124  
P1.1.16 Preset speed 1 0.00 Par. 1.1.2 Hz 5.00  105 Multi-step speed 1 
P1.1.17 Preset speed 2 0.00 Par. 1.1.2 Hz 10.00  106 Multi-step speed 2 
P1.1.18 Preset speed 3 0.00 Par. 1.1.2 Hz 12.50  126 Multi-step speed 3 

P1.1.19 Preset speed 4 0.00 Par. 1.1.2 Hz 15.00  127 Multi-step speed 4 

P1.1.20 Preset speed 5 0.00 Par. 1.1.2 Hz 17.50  128 Multi-step speed 5 
P1.1.21 Preset speed 6 0.00 Par. 1.1.2 Hz 20.00  129 Multi-step speed 6 
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TABLE 5-3.  BASIC PARAMETERS — G1.1 (continued) 
 
Code Parameter Min. Max. Unit Default Cust ID Note 
P1.1.22 Preset speed 7 0.00 Par. 1.1.2 Hz 22.50  130 Multi-step speed 7 

P1.1.23 Preset speed 8 0.00 Par. 1.1.2 Hz 25.00  133 Multi-step speed 8 

P1.1.24 Preset speed 9 0.00 Par. 1.1.2 Hz 27.50  134 Multi-step speed 9 

P1.1.25 Preset speed 10 0.00 Par. 1.1.2 Hz 30.00  135 Multi-step speed 10 

P1.1.26 Preset speed 11 0.00 Par. 1.1.2 Hz 32.50  136 Multi-step speed 11 

P1.1.27 Preset speed 12 0.00 Par. 1.1.2 Hz 35.00  137 Multi-step speed 12 

P1.1.28 Preset speed 13 0.00 Par. 1.1.2 Hz 40.00  138 Multi-step speed 13 

P1.1.29 Preset speed 14 0.00 Par. 1.1.2 Hz 45.00  139 Multi-step speed 14 

P1.1.30 Preset speed 15 0.00 Par. 1.1.2 Hz 60.00  140 Multi-step speed 15 
 
 
5-3.3 INPUT SIGNALS (CONTROL KEYPAD: MENU M1→G1.2) 
 

TABLE 5-4.  INPUT SIGNALS — G1.2 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
  DIN1 DIN2 P1.2.1 1 Start/Stop logic 0 6  0 

 

300 

0 
1 
2 
3 
4 
5 
6 

Start fwd 
Start/Stop 
Start/Stop 
Start pulse 
Fwd 3  

Start 3 /Stop 

Start 3 /Stop 

Start rvs 
Rvs/Fwd 
Run enable 
Stop pulse 
Rvs 3   
Rvs/Fwd 
Run enable 

P1.2.2 1  DIN3 function 0 12  1  301 0 = Not used 
1 = Ext. fault. closing cont. 
2 = Ext. fault. opening cont. 
3 = Run enable 
4 = Acc./Dec. time select. 
5 = Force CP to Local 4  
6 = Force CP to Remote 4   
7 = Rvs (if par. 1.2.1 = 3) 
8 = Jogging speed 
9 = Fault reset 
10 = Acc./Dec. operation prohibit 
11 = DC Braking command 
12 = Preset speed 

P1.2.3 2  AI1 signal 
selection 

0   A.1  377 TTF programming method used. 
See page 7-4. 

P1.2.4 AI1 signal range 0 2  0  320 0 = 0…100%  3 
1 = 20…100% 3  
2 = Custom setting range 3 
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TABLE 5-4.  INPUT SIGNALS — G1.2 (continued) 
 
Code Parameter Min. Max. Unit Default Cust ID Note 
P1.2.5 AI1 custom setting 

minimum 
0.00 100.00 % 0.00  321 Analog input 1 scale minimum 

P1.2.6 AI1 custom setting 
maximum 

0.00 100.00 % 100.0  322 Analog input 1 scale maximum 

P1.2.7 AI1 signal 
inversion 

0 1  0  323 Analog input 1 reference 
inversion yes/no 

P1.2.8 AI1 signal filter 
time 

0.00 10.00 s 0.10  324 Analog input 1 reference filter 
time. constant 

P1.2.9 2 AI2 signal 
selection 

0   A.2  388 TTF programming method used. 
See page 7-4. 

P1.2.10 AI2 signal range 0 2  1  325 0 = 0 – 20 mA 3 Remember to 
place jumpers of block X2 
accordingly.   
1 = 4 – 20 mA 3 Remember to 
place jumpers of block X2 
accordingly.  
2 = custom setting range 

P1.2.11 AI2 custom setting 
minimum 

0.00 100.00 % 0.00  326 Analog input 2 scale minimum 

P1.2.12 AI2 custom setting 
maximum 

0.00 100.00 % 100.00  327 Analog input 2 scale maximum 

P1.2.13 AI2 signal 
inversion 

0 1  0  328 Analog input 2 reference 
inversion yes/no 

P1.2.14 AI2 signal filter 
time 

0.00 10.00 s 0.10  329 Analog input 2 reference filter 
time, constant 

P1.2.15 Reference scaling 
minimum value 

0.00 Par. 1.2.16 Hz 0.00  303 Selects the frequency that 
corresponds to the min. reference 
signal 

P1.2.16 Reference scaling 
maximum value 

0.00 320.00 Hz 0.00  304 Selects the frequency that 
corresponds to the max. reference 
signal 
0.00 = No scaling 
>0 = scaled max. value 

P1.2.17 Free analog input 
signal selection 

0 2  0  361 0 = Not used 
1 = Uin (analog volt. input) 
2 = Iin (analog curr. input) 

P1.2.18 Free analog input 
function  

0 4  0  362 0 = No function 
1 = Reduces current limit  
       (par. 1.1.5) 
2 = Reduces DC braking current 
3 = Reduces accel. and decel.  
       times 
4 = Reduces torque supervision  
       limit 

3 Remember to place jumpers of block X2 accordingly.  
4 CP = control place; cc = closing contact; oc = opening contact 
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5-3.4 OUTPUT SIGNALS (CONTROL KEYPAD: MENU M1→G1.3) 
 

TABLE 5-5.  OUTPUT SIGNALS — G1.3 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.3.1 2 AO1 signal selection 0   A.1  464 TTF programming method used. 

See section 7-3. 
P1.3.2 Analog output function 0 8  1  307 0 = Not used 

1 = Output freq. (0 – fmax) 
2 = Freq. reference (0 – fmax) 
3 = Motor speed (0 – Motor  
       nominal speed) 
4 = Motor current (0 – InMotor) 
5 = Motor torque (0 – TnMotor) 
6 = Motor power (0 – PnMotor) 
7 = Motor voltage (0 – UnMotor) 
8 = DC-bus volt (0 – 1000V) 

P1.3.3 Analog output filter time 0.00 10.00 s 1.00  308 0 = No filtering 
P1.3.4 Analog output inversion 0 1  0  309 0 = Not inverted 

1 = Inverted 
P1.3.5 Analog output minimum 0 1  0  310 0 = 0 mA 

1 = 4 mA 
P1.3.6 Analog output scale 10 1000 % 100  311  
P1.3.7 Digital output 1 function 0 22  1  312 0 = Not used 

1 = Ready 
2 = Run 
3 = Fault 
4 = Fault inverted 
5 = FC overheat warning 
6 = Ext. fault or warning 
7 = Ref. fault or warning 
8 = Warning 
9 = Reversed 
10 = Jogging spd selected 
11 = At speed 
12 = Mot. regulator active 
13 = OP freq.limit superv. 1  
14 = OP freq.limit superv. 2 
15 = Torque limit superv. 
16 = Ref. limit superv. 
17 = Ext. brake control 
18 = Remote Control Active 
19 = FC temp. limit superv. 
20 = Unrequested rotation  
         direction 
21 = Ext. brake control inverted 
22 = Thermistor fault/warn. 

P1.3.8 Relay output 1 function 0 22  2  313 Same as parameter 1.3.7 
P1.3.9 Relay output 2 function 0 22  3  314 Same as parameter 1.3.7 
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TABLE 5-5.  OUTPUT SIGNALS — G1.3 (continued) 
 
Code Parameter Min. Max. Unit Default Cust ID Note 
P1.3.10 Output frequency limit 1 

supervision  
0 2  0  315 0 = No limit 

1 = Low limit supervision 
2 = High limit supervision 

P1.3.11 Output frequency limit 1; 
Supervision value 

0.00 320.00 Hz 0.00  316  

P1.3.12 Output frequency limit 2 
supervision 

0 2  0  346 0 = No limit 
1 = Low limit supervision 
2 = High limit supervision 

P1.3.13 Output frequency limit 2; 
Supervision value 

0.00 320.00 Hz 0.00  347  

P1.3.14 Torque limit supervision 
function 

0 2  0  348 0 = No 
1 = Low limit 
2 = High limit 

P1.3.15 Torque limit supervision 
value 

0.0 200.0 % 100.0  349  

P1.3.16 Reference limit 
supervision function 

0 2  0  350 0 = No 
1 = Low limit 
2 = High limit 

P1.3.17 Reference limit 
supervision value 

0.0 100.0 % 0.0  351  

P1.3.18 External brake Off-delay 0.0 100.0 s 0.5  352  
P1.3.19 External brake On-delay 0.0 100.0 s 1.5  353  
P1.3.20 Frequency converter 

temperature limit 
supervision 

0 2  0  354 0 = No 
1 = Low limit 
2 = High limit 

P1.3.21 Frequency converter 
temperature limit value 

-10 75 °C 0  355  

P1.3.22 2   Analog output 2 signal 
selection 

0   0.1  471 TTF programming method used. 
See section 7-3. 

P1.3.23 Analog output 2 function 0 8  4  472 Same as parameter 1.3.2 
P1.3.24 Analog output 2 filter 

time 
0.00 10.00 s 1.00  473 0 = No filtering 

P1.3.25 Analog output 2 
inversion 

0 1  0  474 0 = Not inverted 
1 = Inverted 

P1.3.26 Analog output 2 
minimum 

0 1  0  475 0 = 0 mA 
1 = 4 mA 

P1.3.27 Analog output 2 scaling 10 1000 % 100  476  
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5-3.5 DRIVE CONTROL PARAMETERS (CONTROL KEYPAD: MENU M1→G1.4) 
 

TABLE 5-6.  DRIVE CONTROL PARAMETERS — G1.4 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.4.1 Ramp 1 shape 0.0 10.0 s 0.0  500 0 = Linear 

>0 = S-curve ramp time 
P1.4.2 Ramp 2 shape 0.0 10.0 s 0.0  501 0 = Linear 

>0 = S-curve ramp time 
P1.4.3 Acceleration time 2 0.1 3000.0 s 10.0  502  
P1.4.4 Deceleration time 2 0.1 3000.0 s 10.0  503  
P1.4.5  1 Brake chopper 0 4  0  504 0 = Disabled 

1 = Used when running 
2 = External brake chopper 
3 = Used when stopped/running 
4 = Used when running (no  
       testing) 

P1.4.6 Start function 0 1  0  505 0 = Ramp 
1 = Flying start 

P1.4.7 Stop function 0 3  1  506 0 = Coasting 
1 = Ramp 
2 = Ramp+Run enable coast 
3 = Coast+Run enable ramp 

P1.4.8 DC braking current 0.4 x IH 2 x IH A IH  507  
P1.4.9 DC braking time  

at stop  
0.00 600.00 s 0.00  508 0 = DC brake is off at stop 

P1.4.10 Frequency to start 
DC braking during  
ramp stop 

0.10 10.00 Hz 1.50  515  

P1.4.11 DC braking time  
at start 

0.00 600.00 s 0.00  516 0 = DC brake is off at start 

P1.4.12 Flux brake 0 1  0  520 0 = Off 
1 = On 

P1.4.13 Flux braking current 0.4 x IH 2 x IH A IH  519  
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5-3.6 PROHIBIT FREQUENCY PARAMETERS (CONTROL KEYPAD: MENU M1→G1.5) 
 

TABLE 5-7.  PROHIBIT FREQUENCY PARAMETERS – G1.5 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.5.1 Prohibit frequency 

range 1 low limit 
0.00 par. 1.5.2 Hz 0.00  509  

P1.5.2 Prohibit frequency 
range 1 high limit 

0.00 320.00 Hz 0.0  510 0 = Prohibit range 1 is off 

P1.5.3 Prohibit frequency 
range 2 low limit 

0.00 par. 1.5.2 Hz 0.00  511  

P1.5.4 Prohibit frequency 
range 2 high limit 

0.00 320.00 Hz 0.0  512 0 = Prohibit range 2 is off 

P1.5.5 Prohibit frequency 
range 3 low limit 

0.00 par. 1.5.2 Hz 0.00  513  

P1.5.6 Prohibit frequency 
range 3 high limit 

0.00 320.00 Hz 0.0  514 0 = Prohibit range 3 is off 

P1.5.7 Prohibit acc./dec. ramp 0.1 10.0  1.0  518  
 
 
5-3.7 MOTOR CONTROL PARAMETERS (CONTROL KEYPAD: MENU M1→G1.6) 
 

TABLE 5-8.  MOTOR CONTROL PARAMETERS — G1.6 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
0 = Frequency control 
1 = Speed control 

P1.6.1  1 Motor control 
mode 

0 1/6  0  600 

2 = Torque control 
3 = Closed loop speed ctrl 
4 = Closed loop torque ctrl 
5 = Adv. open loop freq. control 
6 = Advanced open loop speed  
       control 

P1.6.2   1 V/Hz optimization 0 1  0  109 0 = Not used 
1 = Automatic torque boost 

P1.6.3  1 V/Hzf ratio 
selection 

0 3  0  108 0 = Linear 
1 = Squared 
2 = Programmable 
3 = Linear with flux optim. 

P1.6.4   1 Field weakening 
point 

8.00 320.00 Hz 60.00  602  

P1.6.5    1 Voltage at field 
weakening point 

10.00  200.00 % 100.00  603 n% x Unmot 

P1.6.6   1  V/Hz curve 
midpoint frequency 

0.00 Par. 
1.6.4 

Hz 60.00  604  

P1.6.7   1  V/Hz curve 
midpoint voltage 

0.00 100.00 % 100.00  605 n% x Unmot 
Parameter max. value = par. 1.6.5 
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TABLE 5-8.  MOTOR CONTROL PARAMETERS — G1.6 (continued) 
 
Code Parameter Min. Max. Unit Default Cust ID Note 
P1.6.8   1 Output voltage at 

zero frequency 
0.00 40.00 % 0.00  606 n% x Unmot 

P1.6.9 Switching 
frequency 

1.0 Varies kHz Varies  601 See Table 9-12 on page 9-63 for 
exact values 

P1.6.10 Overvoltage 
controller 

0 2  1  607 0 = Not used 
1 = Used (no ramping) 
2 = Used (ramping 

P1.6.11 Undervoltage 
controller 

0 1  1  608 0 = Not used 
1 = Used 

P1.6.12 Load Drooping 0.00 100.00  0.01  620 Drooping % of nominal speed at 
nominal torque 

P1.6.13 Identification 0 1  0  631 0 = Not used 
1 = Used 

Closed Loop parameter group 1.6.14  
P1.6.14.1 Magnetizing 

current 
0.00 100.00 A 0.00  612  

P1.6.14.2 Speed control P 
gain 

0 1000  30  613  

P1.6.14.3 Speed control I 
time 

0.0 500.0 ms 30.0  614  

P1.6.14.4 Load drooping 0.00 100.00 % 0.00  620  
P1.6.14.5 Acceleration 

compensation 
0.00 300.00 s 0.00  626  

P1.6.14.6 Slip adjust 0 500 % 100  619  
P1.6.14.7 Magnetizing 

current at start 
Mot 
Curr 
Min 

Mot 
Curr 
Max 

A 0.00  627  

P1.6.14.8 Magnetizing time 
at start 

0.0 600.0 s 0.0  628  

P1.6.14.9 0-speed time at 
start 

0 32000 ms 100  615  

P1.6.14.10 0-speed time at 
stop 

0 32000 ms 100  616  

P1.6.14.11 Start-up torque 0 3  0  621 0 = Not used 
1 = Torque memory 
2 = Torque reference 
3 = Start-up torque fwd/rev 

P1.6.14.12 Start-up torque 
FWD 

-300.0 300.0 s 0.0  633  

P1.6.14.13 Start-up torque 
REV 

-300.0 300.0 s 0.0  634  
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TABLE 5-8.  MOTOR CONTROL PARAMETERS — G1.6 (continued) 
 
Code Parameter Min. Max. Unit Default Cust ID Note 
P1.6.14.15 Encoder filter time 0 1000 ms 0  618  
P1.6.14.17 Current control 

P gain 
0.00 100.00 % 40.00  617 

 
Advanced Open Loop parameter group 1.6.15  
P1.6.15.1 Zero speed current 0.0 250.0 % 120.0  625  
P1.6.15.2 Minimum current 0.0 100.0 % 80.0  622  
P1.6.15.3 Flux reference 0.0 100.0 % 80.0  623  
P1.6.15.4 Frequency limit 0.0 100.0 % 20.0  635  
P1.6.15.5 V/Hz boost 0 1  0  632  
 
 
5-3.8 PROTECTIONS (CONTROL KEYPAD: MENU M1→G1.7) 
 

TABLE 5-9.  PROTECTIONS — G1.7 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.7.1 Response to 4mA 

reference fault 
0 5  0  700 0 = No response 

1 = Warning 
2 = Warning+Previous Freq. 
3 = Wrng+PresetFreq 1.7.2 
4 = Fault.stop acc. to 1.4.7 
5 = Fault.stop by coasting 

P1.7.2 4mA reference fault 
frequency 

0.00 Par. 1.1.2 Hz 0.00  728  

P1.7.3 Response to external 
fault 

0 3  2  701 

P1.7.4 Input phase supervision 0 3  0  730 
P1.7.5 Response to 

undervoltage fault 
1 3  2  727 

P1.7.6 Output phase supervision 0 3  2  702 
P1.7.7 Earth fault protection 0 3  2  703 
P1.7.8 Thermal protection of the 

motor 
0 3  2  704 

0 = No response 
1 = Warning 
2 = Fault.stop acc. to 1.4.7 
3 = Fault.stop by coasting 

P1.7.9 Motor ambient 
temperature factor 

-100.0 100.0 % 0.0  705  

P1.7.10 Motor cooling factor at 
zero speed 

0.0 150.0 % 40.0  706  

P1.7.11 Motor thermal time 
constant 

1 200 min 45  707  

P1.7.12 Motor duty cycle 0 100 % 100  708  
P1.7.13 Stall protection 0 3  0  709 0 = No response 

1 = Warning 
2 = Fault.stop acc. to 1.4.7 
3 = Fault.stop by coasting 
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TABLE 5-9.  PROTECTIONS — G1.7 (continued) 
 
Code Parameter Min. Max. Unit Default Cust ID Note 
P1.7.14 Stall current 0.1 InMotor x 2 A IL  710  
P1.7.15 Stall time limit 1.00 120.00 s 15.00  711  
P1.7.16 Stall frequency limit 1.0 Par. 1.1.2 Hz 25.0  712  
P1.7.17 Underload protection 0 3  0  713 0 = No response 

1 = Warning 
2 = Fault.stop acc. to 1.4.7 
3 = Fault.stop by coasting 

P1.7.18 Field weakening area 
load 

10 150 % 50  714  

P1.7.19 Zero frequency load 5.0 150.0 % 10.0  715  
P1.7.20 Underload protection 

time limit  
2 600 s 20  716  

P1.7.21 Response to thermistor 
fault 

0 3  2  732 0 = No response 
1 = Warning 
2 = Fault.stop acc. to 1.4.7 
3 = Fault.stop by coasting 

P1.7.22 Response to fieldbus 
fault 

0 3  2  733 See P1.7.21 

P1.7.23 Response to slot fault 0 3  2  734 See P1.7.21 
 
 
5-3.9 AUTORESTART PARAMETERS (CONTROL KEYPAD: MENU M1→G1.8) 
 

TABLE 5-10.  AUTORESTART PARAMETERS — G1.8 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.8.1 Wait time 0.10 10.00 s 0.50  717  
P1.8.2 Trial time 0.00 60.00 s 30.00  718  
P1.8.3 Start function 0 2  0  719 0 = Ramp 

1 = Flying start 
2 = According to par. 1.4.6 

P1.8.4 Number of tries after 
undervoltage trip 

0 10  0  720  

P1.8.5 Number of tries after 
overvoltage trip 

0 10  0  721  

P1.8.6 Number of tries after 
overcurrent trip 

0 3  0  722  

P1.8.7 Number of tries after 
reference trip 

0 10  0  723  

P1.8.8 Number of tries after 
motor temp fault trip 

0 10  0  726  

P1.8.9 Number of tries after 
external fault trip 

0 10  0  725  

P1.8.10 Number of tries after 
underload fault trip 

0 10  1  738  
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5-3.10 KEYPAD CONTROL (CONTROL KEYPAD: MENU M2) 
 
The parameters for the selection of control place and direction on the keypad are listed below.  
 

TABLE 5-11.  KEYPAD CONTROL PARAMETERS — M2 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
R2.1 Keypad reference Par. 1.1.1 Par. 1.1.2 Hz     
P1.2 Direction (on keypad) 0 1  0  123 0 = Forward 

1 = Reverse 
R2.3 Stop button 0 1  1  114 0 = Limited function of 

       Stop button 
1 = Stop button always 
      enabled 

 
 
5-3.11 SYSTEM MENU (CONTROL KEYPAD: MENU M5) 
 
Menu M5 lists parameters and functions related to the general use of the drive, such as 
application and language selection, customized parameter sets or information about the hardware 
and software. 
 
 
5-3.12 EXPANDER BOARDS (CONTROL KEYPAD: MENU M6) 
 
The M6 menu shows the expander and option boards attached to the control board and board-
related information.  
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SECTION VI 
 

PID CONTROL APPLICATION (685336) 
 
 
 
6-1 INTRODUCTION 
 
Select the PID Control Application in menu M5.  
 
In the PID Control Application, there are two I/O terminal control places; place A is the PID 
controller and source B is the direct frequency reference. The control place A or B is selected 
with digital input DIN6. 
 
The PID controller reference can be selected from the analog inputs, fieldbus, motorized 
potentiometer, enabling the PID Reference 2 or applying the control keypad reference. The PID 
controller actual value can be selected from the analog inputs, fieldbus, the actual values of the 
motor or through the mathematical functions of these. 
 
The direct frequency reference can be used for the control without the PID controller and 
selected from the analog inputs, fieldbus, motor potentiometer or keypad. 
 
The PID Application is typically used to control level measuring or pumps and fans. In these 
applications, the PID Application provides a smooth control and an integrated measuring and 
controlling package where no additional components are needed. 
 
• Digital inputs DIN2, DIN3, DIN5 and all the outputs are freely programmable. 

 
Additional functions: 
• Analog input signal range selection 
• Two frequency limit supervisions 
• Torque limit supervision 
• Reference limit supervision 
• Second ramps and S-shape ramp programming 
• Programmable start and stop functions 
• DC-brake at start and stop 
• Three prohibit frequency areas 
• Programmable U/f curve and switching frequency 
• Autorestart 
• Motor thermal and stall protection: fully programmable; off, warning, fault 
• Motor underload protection 
• Input and output phase supervision 
• Sum point frequency addition to PID output 
• The PID controller can additionally be used from control places I/O B, keypad and fieldbus 
• Easy ChangeOver function 
• Sleep function 
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The parameters of the PID Control Application are explained in Section IX of this manual. The 
explanations are arranged according to the individual ID number of the parameter. 
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6-2 CONTROL I/O 
 

TABLE 6-1.  PID APPLICATION DEFAULT I/O CONFIGURATION  
(WITH 2-WIRE TRANSMITTER) 
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6-3 PID CONTROL APPLICATION — PARAMETER LISTS 
 
On the next pages you will find the lists of parameters within the respective parameter groups. 
The parameter descriptions are given in Section IX. 
 
Column explanations: 
 
Code – Location indication on the keypad; Shows the operator the present parameter number 
Parameter – Name of parameter 
Min – Minimum value of parameter 
Max – Maximum value of parameter 
Unit – Unit of parameter value; Given if available 
Default – Value preset by factory 
Cust – Customer’s own setting 
ID – ID number of the parameter 
1 – Parameter value can only be changed after the drive has been stopped. 
2 – Use TTF method to program these parameters. See section 7-3. 
 
 
6-3.1 MONITORING VALUES (CONTROL KEYPAD: MENU M7) 
 
The monitoring values are the actual values of parameters and signals as well as statuses and 
measurements. Monitoring values cannot be edited.  
 
See the ACCel500 Software manual for more information. Note that the monitoring values 
V1.19 to V1.22 are available with the PID control application only. 
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TABLE 6-2.  MONITORING VALUES 
 

Code Parameter Unit ID Description 

V1.1 Output frequency Hz 1 Output frequency to motor 

V1.2 Frequency reference Hz 25 Frequency reference to motor control 

V1.3 Motor speed rpm 2 Motor speed in rpm 

V1.4 Motor current A 3  

V1.5 Motor torque % 4 In % of Motor nom. torque 

V1.6 Motor power % 5 Motor shaft power 

V1.7 Motor voltage V 6  

V1.8 DC Bus voltage V 7  

V1.9 Unit temperature ∞C 8 Heatsink temperature 

V1.10 Motor temperature % 9 Calculated motor temperature 

V1.11 Analog input 1 V 13 AI1 

V1.12 Analog input 2 mA 14 AI2 

V1.13 Analog input 3  27 AI3 

V1.14 Analog input 4  28 AI4 

V1.15 DIN1, DIN2, DIN3  15 Digital input statuses 

V1.16 DIN4, DIN5, DIN6  16 Digital input statuses 

V1.17 DO1, RO1, RO2  17 Digital and relay output statuses 

V1.18 Analog Iout mA 26 AO1 

V1.19 PID Reference % 20 In % of the max. frequency 

V1.20 PID Actual value % 21 In % of the max. actual value 

V1.21 PID Error value % 22 In % of the max. error value 

V1.22 PID Output % 23 In % of the max. output value 

V1.23 PT-100 Temperature Cº  Highest temperature of used inputs 

G1.24 Monitoring items   Displays three selectable monitoring values 
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6-3.2 BASIC PARAMETERS (CONTROL KEYPAD: MENU M1→G1.1) 
 

TABLE 6-3.  BASIC PARAMETERS — G1.1 
 

Code Parameter Min. Max. Unit Default Cust ID Note 

P1.1.1 Min frequency 0.00 Par. 1.1.2 Hz 0.00  101  

P1.1.2 Max frequency Par. 1.1.1 320.00 Hz 60.00  102 NOTE: If fmax > than the motor 
synchronous speed. check 
suitability for motor and drive 
system 

P1.1.3 Acceleration time 1 0.1 3000.0 s 1.0  103 NOTE: If PID controller is used, 
Acceleration time 2 (par. 1.4.3) is 
automatically applied 

P1.1.4 Deceleration time 1 0.1 3000.0 s 1.0  104 NOTE: If PID controller is used, 
Deceleration time 2 (par. 1.4.4) is 
automatically applied 

P1.1.5 Current limit 0.4 x IH 2 x IH A IL  107  

P1.1.6 1 Nominal voltage of 
the motor 

180 690 V 230V 
460V 
690V 

 110  

P1.1.7 1  Nominal frequency 
of the motor 

30.00 320.00 Hz 60.00  111 Check the rating plate of the 
motor 

P1.1.8  1  Nominal speed of 
the motor 

300 20 000 rpm 1720  112 The default applies for a 4-pole 
motor and a nominal size 
frequency converter. 

P1.1.9  1  Nominal current of 
the motor 

0.4 x IH 2 x IH A IH  113 Check the rating plate of the 
motor. 

P1.1.10  1 Power Factor 0.30 1.00  0.85  120 Check the rating plate of the 
motor 

P1.1.11 1  Local control place 0 3  1  171 1 = I/O Terminal 
2 = Keypad 
3 = Fieldbus 

P1.1.12  1 Remote control 
place 

0 3  2  172 1 = I/O Terminal 
2 = Keypad 
3 = Fieldbus 

P1.1.13   1 Local control 
reference 

0 3  4  173 0 = AI1 
1 = AI2 
2 = AI3 
3 = AI4 
4 = Keypad reference 
5 = Fieldbus reference 
       (FBSpeedReference) 
6 = Motor potentiometer 
7 = PID controller 
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TABLE 6-3.  BASIC PARAMETERS — G1.1 (continued) 
 
Code Parameter Min. Max. Unit Default Cust ID Note 

P1.1.14   1 Remotes control 
reference 

0 3  0  174 0 = AI1 
1 = AI2 
2 = AI3 
3 = AI4 
4 = Keypad reference 
5 = Fieldbus reference 
      (FBSpeedReference) 
6 = Motor potentiometer 
7 = PID controller 

P1.1.15   1 PID controller 
reference signal 
(Place A) 

0 4  2  332 0 = Anal.volt. input (#2 – 3) 
1 = Anal.curr.input (#4 – 5) 
2 = PID ref from Keypad control  
       page, par. 3.4 
3 = PID ref from fieldbus     
       (ProcessDataIN 1) 
4 = Motor potentiometer 

P1.1.16 PID controller gain 0.0 1000.0 % 100.0  118  

P1.1.17 PID controller 
I-time 

0.00 320.00 s 1.00  119  

P1.1.18 PID controller 
D-time 

0.00 100.00 s 0.00  132  

P1.1.19 Sleep frequency Par. 1.1.1 Par. 1.1.2 Hz 10.00  1016  

P1.1.20 Sleep delay 0 3600 s 30  1017  

P1.1.21 Wake up level 0.00 100.00 % 25.00  1018  

P1.1.22 Wake up function 0 1  0  1019 0 = Wake-up at fall below wake  
       up level (1.1.17) 
1 = Wake-up at exceeded wake  
       up level (1.1.17) 

P1.1.23 Jogging speed 
reference 

0.00 Par. 1.1.1 Hz 10.00  124  

 



PID Control Application (685336) ACCel500 All In One Application Software 695140.V10 

 

 
6-8 

6-3.3 INPUT SIGNALS (CONTROL KEYPAD: MENU M→G1.2) 
 

TABLE 6-4.  INPUT SIGNALS — G1.2 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.2.1 1 DIN2 function 0 13  1  319 0 = Not used 

1 = External fault (cc) 3 
2 = External fault (oc) 3 
3 = Run enable 
4 = Acc/Dec time selection 
5 = Force Local 
6 = Not used 
7 = Force Remote 
8 = Forward/Reverse 
9 = Jogging frequency (cc) 3 
10 = Fault reset (cc) 3 
11 = Acc/Dec prohibit (cc) 3 
12 = DC braking command 
13 = Motor pot. UP (cc) 3 

P1.2.2 1  DIN3 function 0 13  10  301 See above except: 
12 = Motor pot. DOWN (cc) 3 

P1.2.3 1 DIN5 function 0 13  9  330 See above except: 
12 = Enable PID reference 2 

P1.2.4 1 PID sum point 
reference 

0 7  0  376 0 = Direct PID output value 
1 = AI1+PID output 
2 = AI2+PID output 
3 = AI3+PID output 
4 = AI4+PID output 
5 = PID keypad+PID output 
6 = Fieldbus+PID output 
       (ProcessDataIN3) 
7 = Mot.pot.+PID output 

P1.2.5 1 Actual value 
selection 

0 7  0  333 0 = Actual value 1 
1 = Actual 1 + Actual 2 
2 = Actual 1 – Actual 2 
3 = Actual 1 * Actual 2 
4 = Max (Actual 1. Actual 2) 
5 = Min (Actual 1. Actual 2) 
6 = Mean (Actual 1. Actual2) 
7 = Sqrt (Act1) + Sqrt (Act2) 

P1.2.6 1 Actual value 1 
selection 

0 10  2  334 0 = Not used 
1 = AI1 signal (c-board) 
2 = AI2 signal (c-board) 
3 = AI3 
4 = AI4 
5 = Fieldbus (ProcessDataIN2)
6 = Motor torque 
7 = Motor speed 
8 = Motor current 
9 = Motor power 
10 = Encoder frequency 
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TABLE 6-4.  INPUT SIGNALS — G1.2 (continued) 
 
Code Parameter Min. Max. Unit Default Cust ID Note 
P1.2.7 1 Actual value 2 

input 
0 9  0  335 0 = Not used 

1 = AI1 signal (c-board) 
2 = AI2 signal (c-board) 
3 = AI3 
4 = AI4 
5 = Fieldbus (ProcessDataIN3)
6 = Motor torque 
7 = Motor speed 
8 = Motor current 
9 = Motor power 

P1.2.8 Actual value 1 
minimum scale 

-1000.0 1000.0 % 0.0  336 0 = No minimum scaling 

P1.2.9 Actual value 1 
maximum scale 

-1000.0 1000.0 % 100.0  337 100 = No maximum scaling 

P1.2.10 Actual value 2 
minimum scale 

-1000.0 1000.0 % 0.0  338 0 = No minimum scaling 

P1.2.11 Actual value 2 
maximum scale 

-1000.0 1000.0 % 100.0  339 100 = No maximum scaling 

P1.2.12 2 AI1 signal 
selection 

0   A.1  377 TTF programming method 
used. See section 7-3. 

P1.2.13 AI1 signal range 0 2  0  320 0 = Signal range 0 – 100% 4 
1 = Signal range 20 – 100% 4 
2 = Custom range 4 

P1.2.14 AI1 custom 
minimum setting 

0.00 100.00 % 0.00  321  

P1.2.15 AI1 custom 
maximum setting 

0.00 100.00 % 100.00  322  

P1.2.16 AI1 inversion 0 1  0  323 0 = Not inverted 
1 = Inverted 

P1.2.17 AI1 filter time 0.00 10.00 s 0.10  324 0 = No filtering 
P1.2.18 2 AI2 signal 

selection 
0   A.2  388 TTF programming method 

used. See page 7-4. 
P1.2.19 AI2 signal range 0 2  1  325 0 = 0 – 20 mA 4 

1 = 4 – 20 mA 4 
2 = Customized 4 

P1.2.20 AI2 custom 
minimum setting 

0.00 100.00 % 0.00  326  

P1.2.21 AI2 custom 
maximum setting 

0.00 100.00 % 100.00  327  

P1.2.22 AI2 inversion 0 1  0  328 0 = Not inverted 
1 = Inverted 

P1.2.23 AI2 filter time 0.00 10.00 s 0.10  329 0 = No filtering 
P1.2.24 Motor 

potentiometer 
ramp time 

0.1 2000.0 Hz/s 10.0  331  
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TABLE 6-4.  INPUT SIGNALS — G1.2 (continued) 
 
Code Parameter Min. Max. Unit Default Cust ID Note 
P1.2.25 Motor 

potentiometer 
frequency 
reference 
memory reset 

0 2  1  367 0 = No reset 
1 = Reset if stopped or  
       powered down 
2 = Reset if powered down 

P1.2.26 Motor 
potentiometer 
PID reference 
memory reset 

0 2  0  370 0 = No reset 
1 = Reset if stopped or  
       powered down 
2 = Reset if powered down 

P1.2.27 PID minimum 
limit 

-1000.0 Par. 
1.2.29 

% 0.00  359  

P1.2.28 PID maximum 
limit 

Par. 
1.2.28 

1000.0 % 100.00  360  

P1.2.29 Error value 
inversion 

0 1  0  340 0 = No inversion 
1 = Inversion 

P1.2.30 PID reference  
rising time 

0.0 100.0 s 5.0  341  

P1.2.31 PID reference  
falling time 

0.0 100.0 s 5.0  342  

P1.2.32 Reference scaling 
minimum value, 
place B 

0.00 Par. 
1.2.34 

Hz 0.00  344  

P1.2.33 Reference scaling 
maximum value, 
place B 

Par. 
1.2.33 

320.00 Hz 0.00  345  

P1.2.34 2 AI3 signal 
selection 

0   0.1  141 TTF programming method 
used. See page 7-4. 

P1.2.35 AI3 signal range 0 1  1  143 0 = Signal range 0 – 10V 
1 = Signal range 2 – 10V 

P1.2.36 2 AI3 inversion 0 1  0  151 0 = Not inverted 
1 = Inverted 

P1.2.37 AI3 filter time 0.00 10.00 s 0.10  142 0 = No filtering 
P1.2.38 AI4 signal 

selection 
0   0.1  152 TTF programming method 

used. See section 7-3. 
P1.2.39 AI4 signal range 0 1  1  154 0 = Signal range 0 – 10V 

1 = Signal range 2 – 10V 
P1.2.40 AI4 inversion 0 1  0  162 0 = Not inverted 

1 = Inverted 
P1.2.41 AI4 filter time 0.00 10.00 s 0.10  153 0 = No filtering 

3 CP = control place; cc = closing contact; oc = opening contact. 
4 Remember to place jumpers of block X2 accordingly.  
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6-3.4 OUTPUT SIGNALS (CONTROL KEYPAD: MENU M→G1.3) 
 

TABLE 6-5.  OUTPUT SIGNALS — G1.3 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.3.1 2 Analog output 1 

signal selection 
0   A.1  464 TTF programming method 

used. See section 7-3. 
P1.3.2 Analog output 

function 
0 14  1  307 0 = Not used 

1 = Output freq. (0 – fmax) 
2 = Freq. reference (0 – fmax) 
3 = Motor speed (0 – Motor 
      nominal speed) 
4 = Motor current (0 – InMotor) 
5 = Motor torque (0 – TnMotor) 
6 = Motor power (0 – PnMotor) 
7 = Motor voltage (0 – UnMotor) 
8 = DC-Bus volt (0 – 1000V) 
9 = PID controller ref. value 
10 = PID contr. act. value 1 
11 = PID contr. act. value 2 
12 = PID contr. error value 
13 = PID controller output 
14 = PT100 temperature 

P1.3.3 Analog output filter 
time 

0.00 10.00 s 1.00  308 0 = No filtering 

P1.3.4 Analog output 
inversion 

0 1  0  309 0 = Not inverted 
1 = Inverted 

P1.3.5 Analog output 
minimum 

0 1  0  310 0 = 0 mA 
1 = 4 mA 

P1.3.6 Analog output scale 10 1000 % 100  311  
P1.3.7 Digital output 1 

function 
0 23  1  312 0 = Not used 

1 = Ready 
2 = Run 
3 = Fault 
4 = Fault inverted 
5 = FC overheat warning 
6 = Ext. fault or warning 
7 = Ref. fault or warning 
8 = Warning 
9 = Reversed 
10 = Preset speed 1 
11 = At speed 
12 = Mot. regulator active 
13 = OP freq. limit superv.1 
14 = OP freq.limit superv.2 
15 = Torque limit superv. 
16 = Ref. limit supervision 
17 = External brake control 
18 = Remote Control Active 
19 = FC temp. limit superv. 
20 = Unrequested direction 
21 = Ext. brake control inv. 
22 = Thermistor fault/warn. 
23 = Fieldbus input data 
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TABLE 6-5.  OUTPUT SIGNALS — G1.3 (continued) 
 
Code Parameter Min. Max. Unit Default Cust ID Note 
P1.3.8 Relay output 1 

function 
0 23  2  313 Same as parameter 1.3.7 

P1.3.9 Relay output 2 
function 

0 23  3  314 Same as parameter 1.3.7 

P1.3.10 Output frequency 
limit 1 supervision  

0 2  0  315 0 = No limit 
1 = Low limit supervision 
2 = High limit supervision 

P1.3.11 Output frequency 
limit 1; 
Supervised value 

0.00 Par. 1.1.2 Hz 0.00  316  

P1.3.12 Output frequency 
limit 2 supervision 

0 2  0  346 0 = No limit 
1 = Low limit supervision 
2 = High limit supervision 

P1.3.13 Output frequency 
limit 2; 
Supervised value 

0.00 Par. 1.1.2 Hz 0.00  347  

P1.3.14 Torque limit 
supervision 

0 2  0  348 0 = Not used 
1 = Low limit supervision 
2 = High limit supervision 

P1.3.15 Torque limit 
supervision value 

0.0 300.0 % 100.0  349  

P1.3.16 Reference limit 
supervision 

0 2  0  350 0 = Not used 
1 = Low limit 
2 = High limit 

P1.3.17 Reference limit 
supervision value 

0.00 Par. 1.1.2 Hz 0.00  351  

P1.3.18 External  
brake-off delay 

0.0 100.0 s 0.5  352  

P1.3.19 External  
brake-on delay 

0.0 100.0 s 1.5  353  

P1.3.20 FC temperature 
supervision 

0 2  0  354 0 = Not used 
1 = Low limit 
2 = High limit 

P1.3.21 FC temperature 
supervised value 

-10 75 ∞C 40  355  

P1.3.22 2 Analog output 2 
signal selection 

0   0.1  471 TTF programming method 
used. See section 7-3. 

P1.3.23 Analog output 2 
function 

0 13  4  472 Same as parameter 1.3.2 

P1.3.24 Analog output 2 
filter time 

0.00 10.00 s 1.00  473 0 = No filtering 

P1.3.25 Analog output 2 
inversion 

0 1  0  474 0 = Not inverted 
1 = Inverted 

P1.3.26 Analog output 2 
minimum 

0 1  0  475 0 = 0 mA 
1 = 4 mA 

P1.3.27 Analog output 2 
scaling 

10 1000 % 100  476  
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6-3.5 DRIVE CONTROL PARAMETERS (CONTROL KEYPAD: MENU M1→G1.4) 
 

TABLE 6-6.  DRIVE CONTROL PARAMETERS — G1.4 
 

Code Parameter Min. Max. Unit Default Cust ID Note 

P1.4.1 Ramp 1 shape 0.0 10.0 s 0.0  500 0 = Linear 
>0 = S-curve ramp time 

P1.4.2 Ramp 2 shape 0.0 10.0 s 0.0  501 0 = Linear 
>0 = S-curve ramp time 

P1.4.3 Acceleration time 2 0.1 3000.0 s 0.1  502  

P1.4.4 Deceleration time 2 0.1 3000.0 s 0.1  503  

P1.4.5 1 Brake chopper 0 4  0  504 0 = Disabled 
1 = Used when running 
2 = External brake chopper 
3 = Used when stopped/running 
4 = Used when running  
       (no testing) 

P1.4.6 Start function 0 1  0  505 0 = Ramp 
1 = Flying start 

P1.4.7 Stop function 0 3  1  506 0 = Coasting 
1 = Ramp 
2 = Ramp+Run enable coast 
3 = Coast+Run enable ramp 

P1.4.8 DC braking current 0.4 x IH 2 x IH A IH  507  

P1.4.9 DC braking time  
at stop  

0.00 600.00 s 0.00  508 0 = DC brake is off at stop 

P14.10 Frequency to start 
DC braking during  
ramp stop 

0.10 10.00 Hz 1.50  515  

P1.4.11 DC braking time  
at start 

0.00 600.00 s 0.00  516 0 = DC brake is off at start 

P1.4.12 Flux brake 0 1  0  520 0 = Off 
1 = On 

P1.4.13 Flux braking current 0.4 x IH 2 x IH A IH  519  
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6-3.6 PROHIBIT FREQUENCY PARAMETERS (CONTROL KEYPAD: MENU M1→G1.5) 
 

TABLE 6-7.  PROHIBIT FREQUENCY PARAMETERS — G1.5 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.5.1 Prohibit frequency 

range 1 low limit 
0.0 Par. 1.5.2 Hz 0.0  509 0 = Not used 

P1.5.2 Prohibit frequency 
range 1 high limit 

0.0 Par. 1.1.2 Hz 0.0  510 0 = Not used 

P1.5.3 Prohibit frequency 
range 2 low limit 

0.0 Par. 1.5.4 Hz 0.0  511 0 = Not used 

P1.5.4 Prohibit frequency 
range 2 high limit 

0.0 Par. 1.1.2 Hz 0.0  512 0 = Not used 

P1.5.5 Prohibit frequency 
range 3 low limit 

0.0 Par. 1.5.6 Hz 0.0  513 0 = Not used 

P1.5.6 Prohibit frequency 
range 3 high limit 

0.0 Par. 1.1.2 Hz 0.0  514 0 = Not used 

P1.5.7 Prohibit acc./dec. 
ramp 

0.1 10.0 Times 1.0  518  

 
 
6-3.7 MOTOR CONTROL PARAMETERS (CONTROL KEYPAD: MENU M1→G1.6) 
 

TABLE 6-8.  MOTOR CONTROL PARAMETERS — G1.6 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
0 = Frequency control 
1 = Speed control 

P1.6.1 1 Motor control mode 0 1/6  0  600 

2 = Torque control  
3 = Closed loop speed ctrl 
4 = Closed loop torque ctrl 
5 = Adv. open loop freq. 
      control 
6 = Advanced open loop 
       speed control 

P1.6.2  1 V/Hz optimization 0 1  0  109 0 = Not used 
1 = Automatic torque boost 

P1.6.3  1 V/Hz ratio selection 0 3  0  108 0 = Linear 
1 = Squared 
2 = Programmable 
3 = Linear with flux optim. 

P1.6.4  1 Field weakening 
point 

8.00 320.00 Hz 60.00  602  

P1.6.5  1 Voltage at field 
weakening point 

10.00  200.00 % 100.00  603 n% x Unmot 

P1.6.6  1 V/Hz curve midpoint 
frequency 

0.00 Par. 1.6.4 Hz 60.00  604 V/Hz midfreq 
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TABLE 6-8.  MOTOR CONTROL PARAMETERS — G1.6 (continued) 
 
Code Parameter Min. Max. Unit Default Cust. ID Note 
P1.6.7  1 V/Hz curve midpoint 

voltage 
0.00 100.00 % 100.00  605 n% x Unmot 

Parameter max. value = 
par. 1.6.5 

P1.6.8  1 Output voltage at 
zero frequency 

0.00 40.00 % 0.00  606 n% x Unmot 

P1.6.9 Switching frequency 1.0 Varies kHz Varies  601 See Table 9-12 for exact 
values 

P1.6.10  1 Overvoltage 
controller 

0 2  1  607 0 = Not used 
1 = Used (no ramping) 
2 = Used (ramping) 

P1.6.11 Undervoltage 
controller 

0 1  1  608 0 = Not used 
1 = Used 

P1.6.12 Load Drooping 0.00 100.00  0.01  620 Drooping % of nominal 
speed at nominal torque 

P1.6.13 Identification 0 1  0  631 0 = Not used 
1 = Used 

Closed Loop parameter group 1.6.14  
P1.6.14.1 Magnetizing current 0.00 100.00 A 0.00  612  
P1.6.14.2 Speed control P gain 0 1000  30  613  
P1.6.14.3 Speed control I time 0.0 500.0 ms 30.0  614  
P1.6.14.4 Load drooping 0.00 100.00 % 0.00  620  
P1.6.14.5 Acceleration 

compensation 
0.00 300.00 s 0.00  626  

P1.6.14.6 Slip adjust 0 500 % 100  619  
P1.6.14.7 Magnetizing current 

at start 
MotCurr 
Min 

MotCurr 
Max 

A 0.00  627  

P1.6.14.8 Magnetizing time at 
start 

0.0 600.0 s 0.0  628  

P1.6.14.9 0-speed time at start 0 32000 ms 100  615  
P1.6.14.10 0-speed time at stop 0 32000 ms 100  616  
P1.6.14.11 Start-up torque 0 3  0  621 0 = Not used 

1 = Torque memory 
2 = Torque reference 
3 = Start-up torque fwd/rev 

P1.6.14.12 Start-up torque FWD -300.0 300.0 s 0.0  633  
P1.6.14.13 Start-up torque REV -300.0 300.0 s 0.0  634  
P1.6.14.15 Encoder filter time 0 1000 ms 0  618  
P1.6.14.17 Current control 

P gain 
0.00 100.00 % 40.00  617  

Advanced Open Loop parameter group 1.6.15 
P1.6.15.1 Zero speed current 0.0 250.0 % 120.0  625  
P1.6.15.2 Minimum current 0.0 100.0 % 80.0  622  
P1.6.15.3 Flux reference 0.0 100.0 % 80.0  623  
P1.6.15.4 Frequency limit 0.0 100.0 % 20.0  635  
P1.6.15.5 V/Hz boost 0 1  0  632  
 
 



PID Control Application (685336) ACCel500 All In One Application Software 695140.V10 

 

 
6-16 

6-3.8 PROTECTIONS (CONTROL KEYPAD: MENU M1→G1.7) 
 

TABLE 6-9.  PROTECTIONS — G1.7 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.7.1 Response to 4mA 

reference fault 
0 5  4  700 0 = No response 

1 = Warning 
2 = Warning+Previous Freq.
3 = Wrng+PresetFreq 1.7.2 
4 = Fault.stop acc. to 1.4.7 
5 = Fault.stop by coasting 

P1.7.2 4mA reference fault 
frequency 

0.00 Par. 1.1.2 Hz 0.00  728  

P1.7.3 Response to external 
fault 

0 3  2  701 

P1.7.4 Input phase 
supervision 

0 3  0  730 

P1.7.5 Response to 
undervoltage fault 

1 3  2  727 

P1.7.6 Output phase 
supervision 

0 3  2  702 

P1.7.7 Earth fault protection 0 3  2  703 

P1.7.8 Thermal protection of 
the motor 

0 3  2  704 

0 = No response 
1 = Warning 
2 = Fault.stop acc. to 1.4.7 
3 = Fault.stop by coasting 

P1.7.9 Motor ambient 
temperature factor 

-100.0 100.0 % 0.0  705  

P1.7.10 Motor cooling factor 
at zero speed 

0.0 150.0 % 40.0  706  

P1.7.11 Motor thermal time 
constant 

1 200 min 45  707  

P1.7.12 Motor duty cycle 0 100 % 100  708  
P1.7.13 Stall protection 0 3  1  709 0 = No response 

1 = Warning 
2 = Fault.stop acc. to 1.4.7 
3 = Fault.stop by coasting 

P1.7.14 Stall current 0.1 InMotor x 2 A IL  710  

P1.7.15 Stall time limit 1.00 120.00 s 15.00  711  
P1.7.16 Stall frequency limit 1.0 Par. 1.1.2 Hz 25.0  712  
P1.7.17 Underload protection 0 3  0  713 0 = No response 

1 = Warning 
2 = Fault.stop acc. to 1.4.7 
3 = Fault.stop by coasting 

P1.7.18 Field weakening area 
load 

10 150 % 50  714  

P1.7.19 Zero frequency load 5.0 150.0 % 10.0  715  
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TABLE 6-9.  PROTECTIONS — G1.7 (continued) 
 
Code Parameter Min. Max. Unit Default Cust ID Note 
P1.7.20 Underload protection 

time limit  
2 600 s 20  716  

P1.7.21 Response to thermistor 
fault 

0 3  2  732 0 = No response 
1 = Warning 
2 = Fault.stop acc. to 1.4.7 
3 = Fault.stop by coasting 

P1.7.22 Response to fieldbus 
fault 

0 3  2  733 See P1.7.21 

P1.7.23 Response to slot fault 0 3  2  734 See P1.7.21 
P1.7.24 No. of PT100 inputs 0 3  0  739  
P1.7.25 Response to PT100 

fault 
0 3  2  740 0 = No response 

1 = Warning 
2 = Fault.stop acc. to 1.4.7 
3 = Fault.stop by coasting 

P1.7.26 PT100 warning limit -30.0 200.0 Cº 120.0  741  
P1.7.27 PT100 fault limit -30.0 200.0 Cº 130.0  742  
 
 
6-3.9  AUTORESTART PARAMETERS (CONTROL KEYPAD: MENU M1→G1.8) 
 

TABLE 6-10.  AUTORESTART PARAMETERS — G1.8 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.8.1 Wait time 0.10 10.00 s 0.50  717  
P1.8.2 Trial time 0.00 60.00 s 30.00  718  
P1.8.3 Start function 0 2  0  719 0 = Ramp 

1 = Flying start 
2 = According to par. 1.4.6 

P1.8.4 Number of tries after 
undervoltage trip 

0 10  0  720  

P1.8.5 Number of tries after 
overvoltage trip 

0 10  0  721  

P1.8.6 Number of tries after 
overcurrent trip 

0 3  0  722  

P1.8.7 Number of tries after 
reference trip 

0 10  0  723  

P1.8.8 Number of tries after 
motor temp fault trip 

0 10  0  726  

P1.8.9 Number of tries after 
external fault trip 

0 10  0  725  

P1.8.10 Number of tries after 
underload fault trip 

0 10  1  738  
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6-3.10 KEYPAD CONTROL (CONTROL KEYPAD: MENU M2) 
 
The parameters for the selection of control place and direction on the keypad are listed below. 
See the ACCel500 Software manual for more information. 
 

TABLE 6-11.  KEYPAD CONTROL PARAMETERS — M2 
 

Code Parameter Min. Max. Unit Default Cust ID Note 

P1.1 Direction (on 
keypad) 

0 1  0  123 0 = Forward 
1 = Reverse 

R2.2 PID reference 0.00 100.00 % 0.00    

R2.3 PID reference 2 0.00 100.00 % 0.00    

R2.4 Stop button 0 1  1  114 0 = Limited function of  
       Stop button 
1 = Stop button always  
       enabled 

 
 
6-3.11 SYSTEM MENU (CONTROL KEYPAD: MENU M5) 
 
For parameters and functions related to the general use of the drive, such as application and 
language selection, customized parameter sets or information about the hardware and software, 
see the ACCel500 Software manual. 
 
 
6-3.12 EXPANDER BOARDS (CONTROL KEYPAD: MENU M6) 
 
The M6 menu shows the expander and option boards attached to the control board and board-
related information. For more information, see the ACCel500 Software manual. 
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SECTION VII 
 

MULTI-PURPOSE CONTROL APPLICATION (685337) 
 
 
 
7-1 INTRODUCTION 
 
Select the Multi-Purpose Control Application in menu M5.  
 
Multi-purpose control application provides a wide range of parameters for controlling motors. It 
can be used for various kinds of different processes, where wide flexibility of I/O signals is 
needed and PID-control is not necessary (if you need PID-control functions, use PID-control 
Application or Pump and Fan Control Application). 
 
The frequency reference can be selected e.g. from the analog inputs, joystick control, motor 
potentiometer and from a mathematical function of the analog inputs. There are parameters also 
for Fieldbus communication. Multi-step speeds and jogging speed can also be selected if digital 
inputs are programmed for these functions. 
 
• The digital inputs and all the outputs are freely programmable and the application supports 

all I/O-boards 
 
Additional functions: 
• Analog input signal range selection 
• Two frequency limit supervisions 
• Torque limit supervision 
• Reference limit supervision 
• Second ramps and S-shape ramp programming 
• Programmable Start/Stop and Reverse logic 
• DC-brake at start and stop 
• Three prohibit frequency areas 
• Programmable U/f curve and switching frequency 
• Autorestart 
• Motor thermal and stall protection: fully programmable; off, warning, fault 
• Motor underload protection 
• Input and output phase supervision 
• Joystick hysteresis  
• Sleep function 
• Power limit functions 
• Different power limits for motoring and generating side 
• Master Follower function 
• Different torque limits for motoring and generating side 
• Cooling monitor input from heat exchange unit 
• Brake monitoring input and actual current monitor for immediate brake close 
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• Separate speed control tuning for different speeds and loads 
• Inching function two different references 
• Possibility to connect the FB Process data to any parameter and some monitoring values 
• Identification parameter can be adjusted manually 

 
The parameters of the Multi-Purpose Control Application are explained in Section IX of this 
manual. The explanations are arranged according to the individual ID number of the parameter. 
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7-2 CONTROL I/O 
 

TABLE 7-1.  MULTI-PURPOSE CONTROL APPLICATION DEFAULT I/O 
CONFIGURATION AND CONNECTION EXAMPLE 
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7-3 “TERMINAL TO FUNCTION” (TTF) PROGRAMMING PRINCIPLE 
 
The programming principle of the input and output signals in the Multi-Purpose Control 
Application as well as in the Pump and Fan Control Application (and partly in the other 
applications) is different compared to the conventional method used in other applications. 
 
In the conventional programming method, Function To Terminal programming method (FTT), 
you have a fixed input or output that you define a certain function for. The applications 
mentioned above, however, use the Terminal To Function programming method (TTF) in which 
the programming process is carried out the other way round: Functions appear as parameters 
which the operator defines a certain input/output. 
 
 
7-3.1 DEFINING AN INPUT/OUTPUT FOR A CERTAIN FUNCTION ON KEYPAD 
 
Connecting a certain input or output with a certain function (parameter) is done by giving the 
parameter an appropriate value. The value is formed of the Board slot on the ACCel500 control 
board and the respective signal number as shown in Figure 7-1. 
 

AI Ref Faul/Warn
DigOUT: B.1

P1.3.3.7

Terminal NumberSlotTerminal T ype

Function Name

 
 

Figure 7-1.  Defining Input/Output  – Function 
 
 
For example: You want to connect the digital output function Reference fault/warning (P1.3.3.7) 
to the digital output DO1 on the basic board OPTA1. 
  
1. Find the P1.3.3.7 on the keypad. Press the Menu button right once to enter the edit mode. 

On the value line, you will see the terminal type on the left (DigIN, DigOUT, An.IN, 
An.OUT) and on the right, the present input/output the function is connected to (B.3. A.2 
etc.), or if not connected, a value (0.#). 

 
2. When the value is blinking, hold down the Browser button up or down to find the desired 

board slot and signal number. The program will scroll the board slots starting from 0 and 
proceeding from A to E and the I/O selection from 1 to 10. 

 
3. Once you have set the desired value, press the Enter button once to confirm the change. See 

Figure 7-2. 
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AI Ref Faul/W arn
P1.3.3.7

AI Ref Faul/W arn
P1.3.3.7

AI Ref Faul/W arn
P1..3.3.7

DigOUT: 0.0 DigOUT: 0.0 DigOUT: A.1
 

Figure 7-2.  Defining Input/Output  –  Values 
 
 
7-3.2 DEFINING A TERMINAL FOR A CERTAIN FUNCTION WITH ADDaptACC 

PROGRAMMING TOOL 
 
If you use the ADDaptACC Programming Tool for assigning parameter values, you will have to 
establish the connection between the function and input/output in the same way as with the 
control panel. Just pick the address code from the drop-down menu in the Value column (see 
Figure 7-3). 
 

 
Figure 7-3.  Screenshot of ADDaptACC Programming Tool; Entering the Address Code 

  
****************************************************** 

 
C A U T I O N 

 
Be ABSOLUTELY sure not to connect two functions to one and 
same output in order to avoid function overruns and to ensure 
flawless operation. 

 
****************************************************** 

 
The inputs, unlike the outputs, cannot be changed in RUN state. 
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7-3.3 DEFINING UNUSED INPUTS/OUTPUTS 
 
All unused inputs and outputs must be given the board slot value 0 and the value 1 also for the 
terminal number. The value 0.0 is also the default value for most of the functions. However, if 
you want to use the values of a digital input signal for e.g. testing purposes only, you can set the 
board slot value to 0 and the terminal number to any number between 2…10 to place the input to 
a TRUE state. In other words, the value 1 corresponds to “open contact” and values 2 to 10 to 
closed contact. 
 
In case of analog inputs, giving the value 1 for the terminal number corresponds to 0%, value 2 
corresponds to 20%, and any value between 3 and 10 corresponds to 100%. 
 
 
7-4 MASTER/FOLLOWER FUNCTION  
 
The Master/Follower function is designed for applications in which the system is run by several 
ACCel500 drives and the motor shafts are coupled to each other via gearing, chain, belt, etc. The 
ACCel500 drives are in closed loop control mode. 
 
The external control signals are connected to the Master ACCel500 drive only. The Master 
controls the Follower(s) via a SystemBus. The Master station is typically speed-controlled and 
the other drives follow its torque or speed reference. 
 
Torque control of the Follower should be used when the motor shafts of the Master and Follower 
drives are coupled solidly to each other by gearing, a chain, etc., so that no speed difference 
between the drives is possible. 
 
Speed control of the Follower should be used when the motor shafts of the Master and the 
Follower drives are coupled flexibly to each other, so that a slight speed difference between the 
drives is possible. When both the Master and the Followers are speed-controlled, drooping is 
typically also used. 
 
 
7-4.1 MASTER/FOLLOWER LINK PHYSICAL CONNECTIONS 
 
The master drive is located on the left side and all others are followers. The master/follower 
physical link can be built with OPT-D1 or OPT-D2 option boards. 
 
 
7-4.2 OPTICAL FIBER CONNECTION BETWEEN FREQUENCY CONVERTERS WITH 

OPT-D1 
 
Connect the output 1 of Device 1 to the input 2 of Device 2 and the input of Device 1 to the 
output 2 of Device 2. Note that in the end devices one terminal pair remains unused. 
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7-4.3 OPTICAL FIBER CONNECTION BETWEEN FREQUENCY CONVERTERS WITH 
OPT-D2 

 
In this connection example, the leftmost device is the Master and the others are followers. The 
OPT-D2 board in the Master has the default jumper selections, i.e. X6:1-2, X5:1-2. For the 
followers, the jumper positions have to be changed: X6:1-2, X5:2-3. 
 
 

 
 

Figure 7-4.  System Bus Physical Connections with the OPT-D2 Board 
 
 

 
 

Figure 7-5.  System Bus Physical Connections with the OPT-D1 Board 
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7-4.4 OPT-2 EXPANDER BOARD MENU 
 
SBCRCErrorCounter 
 
Indicates the number of CRC-errors in the communication. 
 
SBOk 
 
Indicator: SystemBus working properly. 
 
SBInUse 
 
Parameter for activating SystemBus communication. 
   0 = Not in use 
   1 = Communication activated 
 
SBld 
 
Drive number in SystemBus line. Use 1 for Master or the same ID as in CAN line. 
 
SBNextld 
 
Next Drive number in SystemBus line. 
 
SBSpeed 
 
Parameter for the selection of SystemBus speed. 
 
 
7-5 MULTI-PURPOSE CONTROL APPLICATION — PARAMETER LISTS 
 
On the following pages you will find the lists of parameters within the respective parameter 
groups. The parameter descriptions are given in Section IX. 
 
Column explanations: 
 
Code – Location indication on the keypad; Shows the operator the present parameter number 
Parameter – Name of parameter 
Min – Minimum value of parameter 
Max – Maximum value of parameter 
Unit – Unit of parameter value; Given if available 
Default – Value preset by factory 
Cust – Customer’s own setting 
ID – ID number of the parameter 
1 – Parameter value can only be changed after the drive has been stopped. 
2 – Use TTF method to program these parameters. See section 7-3. 
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7-5.1 MONITORING VALUES (CONTROL KEYPAD: MENU M8) 
 
The monitoring values are the actual values of parameters and signals as well as statuses and 
measurements. Monitoring values cannot be edited.  
 
 
 

TABLE 7-2.  MONITORING VALUES, ACCel500 DRIVES 
 

Code Parameter Unit ID Description 
V1.1 Output frequency Hz 1 Output frequency to motor 
V1.2 Frequency reference Hz 25 Frequency reference to motor control 
V1.3 Motor speed rpm 2 Motor speed in rpm 
V1.4 Motor current A 3  
V1.5 Motor torque % 4 Calculated shaft torque 
V1.6 Motor power % 5 Motor shaft power 
V1.7 Motor voltage V 6  
V1.8 DC link voltage V 7  
V1.9 Unit temperature °C 8 Heatsink temperature 
V1.10 Motor temperature % 9 Calculated motor temperature 
V1.11 Analog input 1 V/mA 13 AI1 
V1.12 Analog input 2 V/mA 14 AI2 
V1.13 DIN1, DIN2, DIN3  15 Digital input statuses 
V1.14 DIN4, DIN5, DIN6  16 Digital input statuses 
V1.15 Analog output 1 V/mA 26 AO1 
V1.16 Analog input 3 V/mA 27 AI3 
V1.17 Analog input 4 V/mA 28 AI4 
V1.18 Torque reference % 18  
V1.19 PT-100 temperature °C 42 Highest temperature of used PT100 inputs 
V1.20 Analog output 2 % 50 AO2 
V1.21 Analog output 3 % 51 AO3 
G1.22 Multimonitoring items   Displays three selectable monitoring values 
V1.23.1 DC voltage V 44 Unfiltered DC link voltage 
V1.23.2 Status word  43 See page 7-X 
V1.23.3 Measured temperature 1 °C 50  
V1.23.4 Measured temperature 2 °C 51  
V1.23.5 Measured temperature 3 °C 52  
V1.23.6 Encoder 2 frequency Hz 53 From OPTA7 board 
V1.23.7 Absolute encoder position  54 From OPTBB board 
V1.23.8 Absolute encod. rotations  55 From OPTBB board 
V1.24.1 FB limit scaling % 46 Default control of FB PD 2 
V1.24.2 FB adjust reference % 47 Default control of FB PD 3 
V1.24.3 FB analog output % 48 Default control of FB PD 4 
V1.24.4 Last active fault  37  
V1.24.5 Motor current to FB A 45 Motor current (drive independent) given with one 

decimal point 
V1.24.6 DIN StatusWord 1  56  
V1.24.7 DIN StatusWord 2  57  
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7-5.2 BASIC PARAMETERS (CONTROL KEYPAD: MENU M1→G1.1) 
 

TABLE 7-3.  BASIC PARAMETERS — G1.1 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.1.1 Min frequency 0.00 Par. 1.1.2 Hz 0.00  101  
P1.1.2 Max frequency Par. 1.1.1 320.00 Hz 60.00  102 NOTE: If fmax > than the motor 

synchronous speed, check 
suitability for motor and drive 
system. 

P1.1.3 Acceleration time 1 0.1 3270.0 s 3.0  103  
P1.1.4 Deceleration time 1 0.1 3270.0 s 3.0  104  
P1.1.5 Current limit 0 2 x IH A IL  107  
P1.1.6 1 Nominal voltage of 

the motor 
180 690 V 230V 

460V 
690V 

 110  

P1.1.7 1 Nominal frequency 
of the motor 

8.00 320.00 Hz 60.00  111 Check the rating plate of the motor.

P1.1.8 1 Nominal speed of the 
motor 

24 20 000 rpm 1440  112 The default applies for a 4-pole 
motor and a nominal size frequency 
converter. 

P1.1.9 1  Nominal current of 
the motor 

0.1 x IH 2 x IH A IH  113 Check the rating plate of the motor.

P1.1.10 Power Factor 0.30 1.00  0.85  120 Check the rating plate of the motor.
P1.1.11 Local control place 1 3  2  171 1 = I/O Terminal 

2 = Keypad 
3 = Fieldbus 

P1.1.12 Remote control place 1 3  1  172 1 = I/O Terminal 
2 = Keypad 
3 = Fieldbus 

P1.1.13 Local reference 0 14  8  173 0 = AI1 
1 = AI2 
2 = AI1+AI2 
3 = AI1-AI2 
4 = AI2-AI1 
5 = AI1xAI2 
6 = AI1 Joystick 
7 = AI2 Joystick 
8 = Keypad 
9 = Fieldbus 
10 = Motor potentiometer 
11 = AI1, AI2 minimum 
12 = AI1, AI2 maximum 
13 = Max frequency 
14 = AI1/AI2 selection 

P1.1.14 Remote reference 0 14  0  174 See par. 1.1.13 
P1.1.15 Preset speed 1 0.00 Par. 1.1.2 Hz 10.00  105 Multi-step speed 1 
P1.1.16 Preset speed 2 0.00 Par. 1.1.2 Hz 15.00  106 Multi-step speed 2 
P1.1.17 Preset speed 3 0.00 Par. 1.1.2 Hz 20.00  126 Multi-step speed 3 
P1.1.18 Preset speed 4 0.00 Par. 1.1.2 Hz 25.00  127 Multi-step speed 4 
P1.1.19 Preset speed 5 0.00 Par. 1.1.2 Hz 30.00  128 Multi-step speed 5 
P1.1.20 Preset speed 6 0.00 Par. 1.1.2 Hz 40.00  129 Multi-step speed 6 
P1.1.21 Preset speed 7 0.00 Par. 1.1.2 Hz 60.00  130 Multi-step speed 7 
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7-6 INPUT SIGNALS 
 
7-6.1 BASIC SETTINGS (CONTROL KEYPAD: MENU M1→G1.2.1) 
 

TABLE 7-4.  INPUT SIGNALS: BASIC SETTINGS — G1.2.1 
 

Code Parameter Min. Max. Unit Default Cust ID Note 

 Start signal 1 
(Default: 
DIN1) 

Start signal 2 
(Default: 
DIN2) 

P1.2.1.1 1 Start/Stop logic 
selection 

0 7  0  300 

0 
1 
2 
3 
4 
5 
6 
7 

Start forw. 
Start/Stop 
Start/Stop 
Start pulse 
Start 
Fwd pulse 
Start pulse 
Start pulse 

Start rev. 
Reverse 
Run enable 
Stop pulse 
Mot.pot.UP 
Rev pulse 
Rev pulse 
Enabl pulse 

P1.2.1.2 1  Motor 
potentiometer 
ramp time 

0.1 2000.0 Hz/s 10.0  331  

P1.2.1.3 1  Motor 
potentiometer 
frequency 
reference 
memory reset 

0 2  1  367 0 = No reset 
1 = Reset if stopped or powered  
       down 
2 = Reset if powered down 

P1.2.1.4 1  Adjust input 0 5  0  493 0 = Not used 
1 = AI1 
2 = AI2 
3 = AI3 
4 = AI4 
5 = Fieldbus (FBProcessDataIN3) 

P1.2.1.5 Adjust minimum 0.0 100.0 % 0.0  494  

P1.2.1.6 Adjust 
maximum 

0.0 100.0 % 0.0  495  
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7-6.2 ANALOG INPUT 1 (CONTROL KEYPAD: MENU M1→G1.2.2) 
 

TABLE 7-5.  ANALOG INPUT 1 PARAMETERS — G1.2.2 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.2.2.1 2 AI1 signal selection 0   A.1  377  
P1.2.2.2 AI1 filter time 0.00 10.00 s 0.10  324 0 = No filtering 
P1.2.2.3 AI1 signal range 0 3  0  320 0 = 0…100%  

1 = 20…100%  3 

2 = -10V…+10V 3 

3 = Custom range 3  

P1.2.2.4 AI1 custom 
minimum setting 

-100.00 100.00 % 0.00  321  

P1.2.2.5 AI1 custom 
maximum setting 

-100.00 100.00 % 100.00  322  

P1.2.2.6 AI1 reference 
scaling. minimum 
value 

0.00 320.00 Hz 0.00  303 Selects the frequency that 
corresponds to the min. reference 
signal 

P1.2.2.7 AI1 reference 
scaling. maximum 
value 

0.00 320.00 Hz 0.00  304 Selects the frequency that 
corresponds to the max. reference 
signal 

P1.2.2.8 AI1 joystick 
hysteresis 

0.00 20.00 % 0.00  384  

P1.2.2.9 AI1 sleep limit 0.00 100.00 % 0.00  385  
P1.2.2.10 AI1 sleep delay 0.00 320.00 s 0.00  386  
P1.2.2.11 AI1 joystick offset -50.00 50.00 % 0.00  165  

3 Remember to place jumpers of block X2 accordingly.  
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7-6.3 ANALOG INPUT 2 (CONTROL KEYPAD: MENU M1→G1.2.3) 
 

TABLE 7-6.  ANALOG INPUT 2 PARAMETERS — G1.2.3 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.2.3.1 2 AI2 signal selection 0   A.2  388  
P1.2.3.2 AI2 filter time 0.00 10.00 s 0.10  329 0 = No filtering 
P1.2.3.3 AI2 signal range 0 3  1  325 0 = 0…100%  3 

1 = 20…100% 3 
2 = -10V…+10V 3 
3 = Custom range 3 

P1.2.3.4 AI2 custom minimum 
setting 

-100.00 100.00 % 0.00  326  

P1.2.3.5 AI2 custom 
maximum setting 

-100.00 100.00 % 100.00  327  

P1.2.3.6 AI2 reference scaling, 
minimum value 

0.00 320.00 Hz 0.00  393 Selects the frequency that 
corresponds to the min. reference 
signal 

P1.2.3.7 AI2 reference scaling, 
maximum value 

0.00 320.00 Hz 0.00  394 Selects the frequency that 
corresponds to the max. reference 
signal 

P1.2.3.8 AI2 joystick 
hysteresis 

0.00 20.00 % 0.00  395  

P1.2.3.9 AI2 sleep limit 0.00 100.00 % 0.00  396  
P1.2.3.10 AI2 sleep delay 0.00  320.00 s 0.00  397  
P1.2.3.11 AI2 joystick offset -50.00 50.00 % 0.00  166  

3 Remember to place jumpers of block X2 accordingly.  
 
 
7-6.4 ANALOG INPUT 3 (CONTROL KEYPAD: MENU M1→G1.2.4) 
  

TABLE 7-7.  ANALOG INPUT 3 PARAMETERS — G1.2.4 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.2.4.1 2 AI3 signal selection 0   0.1  141  

P1.2.4.2 AI3 filter time 0.00 10.00 s 0.10  142 0 = No filtering 

P1.2.4.3 AI3 signal range 0 3  0  143 0 = 0…100% 
1 = 20…100% 
2 = -10V…+10V 
3 = Custom range 

P1.2.4.4 AI3 custom 
minimum setting 

-100.00 100.00 % 0.00  144  

P1.2.4.5 AI3 custom 
maximum setting 

-100.00 100.00 % 100.00  145  

P1.2.4.6 AI3 signal 
inversion 

0 1  0  151 0 = Not inverted 
1 = Inverted 
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7-6.5 ANALOG INPUT 4 (CONTROL KEYPAD: MENU M1→G1.2.5) 
 

TABLE 7-8.  ANALOG INPUT 4 PARAMETERS — G1.2.5 
 

Code Parameter Min. Max. Unit Default Cust ID Note 

P1.2.5.1 2 AI4 signal selection 0   0.1  152  

P1.2.5.2 AI4 filter time 0.00 10.00 s 0.10  153 0 = No filtering 

P1.2.5.3 AI4 signal range 0 3  1  154 0 = 0…100% 
1 = 20…100% 
2 = -10V…+10V 
3 = Custom range 

P1.2.5.4 AI4 custom 
minimum setting 

-100.00 100.00 % 0.00  155  

P1.2.5.5 AI4 custom 
maximum setting 

-100.00 100.00 % 100.00  156  

P1.2.5.6 AI4 signal 
inversion 

0 1  0  162 0 = Not inverted 
1 = Inverted 

 
 
7-6.6 FREE ANALOG INPUT SIGNAL SELECTION (KEYPAD: MENU M1→G1.2.6) 

 
TABLE 7-9.  FREE ANALOG INPUT SIGNAL SELECTION — G1.2.6 

 
Code Parameter Min. Max. Unit Default Cust ID Note 
P1.2.6.1 Scaling of current 

limit  
0 5  0  399 0 = Not used 

1 = AI1 
2 = AI2 
3 = AI3 
4 = AI4 
5 = Fieldbus (FBProcessDataIN2) 

P1.2.6.2 Scaling of DC-
braking current  

0 5  0  400 See par. 1.2.6.1 

P1.2.6.3 Reducing of 
acc./dec. times 

0 5  0  401 See par. 1.2.6.1 

P1.2.6.4 Reducing of torque 
supervision limit 

0 5  0  402 See par. 1.2.6.1 

P1.2.6.5 Torque limit 0 5  0  485 See par. 1.2.6.1 
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7-6.7 DIGITAL INPUTS (CONTROL KEYPAD: MENU M1→G1.2.7) 
 

TABLE 7-10.  DIGITAL INPUT SIGNALS — G1.2.7 
 

Code Parameter Min. Default Cust ID Note 
P1.2.7.1 2 Start signal 1 0 A.1  403  
P1.2.7.2 2 Start signal 2 0 A.2  404  
P1.2.7.3 2 Run enable 0 0.2  407 Motor start enabled (cc) 3 
P1.2.7.4 2 Reverse 0 0.1  412 Direction forward (oc) 3 

Direction reverse (cc) 3 
P1.2.7.5 2 Preset speed 1 0 0.1  419  
P1.2.7.6 2 Preset speed 2 0 0.1  420  
P1.2.7.7 2 Preset speed 3 0 0.1  421  
P1.2.7.8 2 Motor potentiometer reference 

DOWN 
0 0.1  417 Mot.pot. reference decreases (cc) 3 

P1.2.7.9 2 Motor potentiometer reference 
UP 

0 0.1  418 Mot.pot. reference increases (cc) 3 

P1.2.7.10 2 Fault reset 0 0.1  414 All faults reset (cc) 3 
P1.2.7.11 2 External fault (close) 0 0.1  405 Ext. fault displayed (cc) 3 
P1.2.7.12 2 External fault (open) 0 0.2  406 Ext. fault displayed (oc) 3 
P1.2.7.13 2 Acc/Dec time selection 0 0.1  408 Acc/Dec time 1 (oc) 3 

Acc/Dec time 2 (cc) 3 
P1.2.7.14 2 Acc/Dec prohibit 0 0.1  415 Acc/Dec prohibited (cc) 3  
P1.2.7.15 2 DC braking 0 0.1  416 DC braking active (cc) 3 
P1.2.7.1 2 Jogging speed 0 A.4  413 Jogging speed selected for frequency 

reference (cc) 3  
P1.2.7.17 2  AI1/AI2 selection 0 0.1  422  
P1.2.7.18 2 Force local 0 0.1  176 Force control place to I/O terminal (cc) 3 
P1.2.7.19 2 Force remote 0 0.1  177 Force control place to keypad (cc) 3  
P1.2.7.20 2 Parameter set 1/set 2 selection 0 0.1  496 Closed cont. = Set 2 is used 

Open cont. = Set 1 is used 
`P1.2.7.21 2  Motor control mode 1/2 0 0.1  164 Closed cont. = Mode 2 is used 

Open cont. = Mode 1 is used 
See par. 1.6.1, 1.6.12 

3 cc = closing contact; oc = opening contact. 
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7-7 OUTPUT SIGNALS  
 
7-7.1 DELAYED DIGITAL OUTPUT 1 (KEYPAD: MENU M1→G1.3.1) 
 

TABLE 7-11.  DELAYED DIGITAL OUTPUT 1 PARAMETERS — G1.3.1 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.3.1.1 1  Digital output 1 

signal selection 
0   0.1  486  

P1.3.1.2 Digital output 1 
function 

0 26  1  312 0 = Not used 
1 = Ready 
2 = Run 
3 = Fault 
4 = Fault inverted 
5 = FC overheat warning 
6 = Ext. fault or warning 
7 = Ref. fault or warning 
8 = Warning 
9 = Reverse 
10 = Jogging spd selected 
11 = At speed 
12 = Mot. regulator active 
13 = Freq. limit 1 superv. 
14 = Freq. limit 2 superv. 
15 = Torque limit superv. 
16 = Ref. limit supervision 
17 = External brake control 
18 = Remote control active 
19 = FC temp. limit superv. 
20 = Reference inverted 
21 = Ext. brake control inverted 
22 = Therm. fault or warn. 
23 = On/Off control 
24 = Fieldbus input data 1 
25 = Fieldbus input data 2 
26 = Fieldbus input data 3 

P1.3.1.3 Digital output 1 
on delay 

0.00 320.00 s 0.00  487 0.00 = delay not in use 

P1.3.1.4 Digital output 1 
off delay 

0.00 320.00 s 0.00  488 0.00 = delay not in use 
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7-7.2 DELAYED DIGITAL OUTPUT 2 (KEYPAD: MENU M1→G1.3.2) 
 

TABLE 7-12.  DELAYED DIGITAL OUTPUT 2 PARAMETERS — G1.3.2 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.3.2.1 2  Digital output 2 

signal selection 
0   0.1  489  

P1.3.2.2 Digital output 2 
function 

0 26  0  490 See par. 1.3.1.2 

P1.3.2.3 Digital output 2 on 
delay 

0.00 320.00 s 0.00  491 0.00 = delay not in use 

P1.3.2.4 Digital output 2 off 
delay 

0.00 320.00 s 0.00  492 0.00 = delay not in use 

 
 
7-7.3 DIGITAL OUTPUT SIGNALS (CONTROL KEYPAD: MENU M1→G1.3.3) 
 

TABLE 7-13.  DIGITAL OUTPUT SIGNALS — G1.3.3 
 

Code Parameter Min. Default Cust ID Note 
P1.3.3.1 2  Ready 0 A.1  432 Ready to run 
P1.3.3.2 2 Run 0 B.1  433 Running 
P1.3.3.3 2 Fault 0 B.2  434 Drive in fault state 
P1.3.3.4 2  Inverted fault 0 0.1  435 Drive not in fault state 
P1.3.3.5 2  Warning 0 0.1  436 Warning active 
P1.3.3.6 2  External fault 0 0.1  437 External fault active 
P1.3.3.7 2  Reference fault/warning 0 0.1  438 4 mA fault active 
P1.3.3.8 2  Overtemperature warning 0 0.1  439 Drive overtemperature active 
P1.3.3.9 2  Reverse 0 0.1  440 Output frequency < 0 Hz 
P1.3.3.10 2 Unrequested direction 0 0.1  441 Reference <> Output frequency 
P1.3.3.11 2  At speed 0 0.1  442 Reference = Output frequency 
P1.3.3.12 2  Jogging speed 0 0.1  443 Jogging or preset speed 

command active 
P1.3.3.13 2 External control place 0 0.1  444 IO control active 
P1.3.3.14 2  External brake control 0 0.1  445  
P1.3.3.15 2  External brake control inverted 0 0.1  446  
P1.3.3.16 2  Output frequency limit 1 

supervision 
0 0.1  447 See ID315 

P1.3.3.17 2  Output frequency limit 2 
supervision 

0 0.1  448 See ID346 

P1.3.3.18 2  Reference limit supervision 0 0.1  449 See ID350 
P1.3.3.19 2  Temperature limit supervision 0 0.1  450 See ID354 
P1.3.3.20 2  Torque limit supervision 0 0.1  451 See ID348 
P1.3.3.21 2  Motor thermal protection 0 0.1  452  
P1.3.3.22 2  Analog input supervision limit 0 0.1  463 See ID356 
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TABLE 7-13.  DIGITAL OUTPUT SIGNALS — G1.3.3 (continued) 
 
Code Parameter Min. Default Cust ID Note 
P1.3.3.23 2  Motor regulator activation 0 0.1  454  
P1.3.3.24 2  Fieldbus input data 1 0 0.1  455 FB CW B11 
P1.3.3.25 2  Fieldbus input data 2 0 0.1  456 FB CW B12 
P1.3.3.26 2  Fieldbus input data 3 0 0.1  457 FB CW B13 
P1.3.3.27 2  Fieldbus input data 4 0 0.1  169 FB CW B14 
P1.3.3.28 2  Fieldbus input data 5 0 0.1  170 FB CW B15 
 
 

****************************************************** 
 

C A U T I O N 
 

Be ABSOLUTELY sure not to connect two functions to one and 
same output in order to avoid function overruns and to ensure 
flawless operation. 
 
****************************************************** 
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7-7.4 LIMIT SETTINGS (CONTROL KEYPAD: MENU M1→G1.3.4) 
 

TABLE 7-14.  LIMIT SETTINGS — G1.3.4 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.3.4.1 Output frequency 

limit 1 supervision  
0 3  0  315 0 = No limit 

1 = Low limit supervision
2 = High limit supervision
3 = Brake-on control 

P1.3.4.2 Output frequency 
limit 1; Supervised 
value 

0.00 Par. 1.1.2 Hz 0.00  316  

P1.3.4.3 Output frequency 
limit 2 supervision 

0 4  0  346 0 = No limit 
1 = Low limit supervision
2 = High limit supervision
3 = Brake-off control 
4 = Brake on/off-control 

P1.3.4.4 Output frequency 
limit 2; Supervised 
value 

0.00 Par. 1.1.2 Hz 0.00  347  

P1.3.4.5 Torque limit 
supervision 

0 3  0  348 0 = Not used 
1 = Low limit supervision
2 = High limit supervision
3 = Brake-off control 

P1.3.4.6 Torque limit 
supervision value 

-1000.0 1000.0 % 100.0  349  

P1.3.4.7 Reference limit 
supervision 

0 2  0  350 0 = Not used 
1 = Low limit 
2 = High limit 

P1.3.4.8 Reference limit 
supervision value 

0.00 Par. 1.1.2 Hz 0.00  351  

P1.3.4.9 External brake-off 
delay 

0.0 100.0 s 0.5  352  

P1.3.4.10 External brake-on 
delay 

0.0 100.0 s 1.5  353  

P1.3.4.11 FC temperature 
supervision 

0 2  0  354 0 = Not used 
1 = Low limit 
2 = High limit 

P1.3.4.12 FC temperature 
supervised value 

-10 75 °C 0  355  

P1.3.4.13 On/Off control 
signal 

0 4  0  356 0 = Not used 
1 = AI1 
2 = AI2 
3 = AI3 
4 = AI4 

P1.3.4.14 On/Off control low 
limit 

0 Par. 1.3.4.15 % 10.00  357  

P1.3.4.15 On/Off control high 
limit 

Par.1.3.4.14 100.00 % 90.00  358  
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7-7.5 ANALOG OUTPUT 1 (CONTROL KEYPAD: MENU M1→G1.3.5) 
 

TABLE 7-15.  ANALOG OUTPUT 1 PARAMETERS — G1.3.5 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.3.5.1 Analog output 1 

signal selection 
0   A.1  464  

P1.3.5.2 Analog output 1 
function 

0 14  1  307 0 = Not used 
1 = Output freq. (0 – fmax) 
2 = Freq. reference (0 – fmax) 
3 = Motor speed (0 – Motor 
      nominal speed) 
4 = Motor current (0 – InMotor) 
5 = Motor torque (0 – TnMotor) 
6 = Motor power (0 – PnMotor) 
7 = Motor voltage (0 – UnMotor) 
8 = DC-Bus volt (0 – 1000V) 
9 = AI1 
10 = AI2 
11 = Output freq. (fmin - fmax) 
12 = Motor torque  
        (–2…+2xTNmot) 
13 = Motor power 
        (–2…+2xTNmot) 
14 = PT100 temperature 
15 = Fieldbus analog output 

P1.3.5.3 Analog output 1 
filter time 

0.00 10.00 s 1.00  308 0 = No filtering 

P1.3.5.4 Analog output 1 
inversion 

0 1  0  309 0 = Not inverted 
1 = Inverted 

P1.3.5.5 Analog output 1 
minimum 

0 1  0  310 0 = 0 mA 
1 = 4 mA 

P1.3.5.6 Analog output 1 
scale 

10 1000 % 100  311  

P1.3.5.7 Analog output 1 
offset 

-100.00 100.00 % 0.00  375  
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7-7.6 ANALOG OUTPUT 2 (CONTROL KEYPAD: MENU M1→G1.3.6) 
 

TABLE 7-16.  ANALOG OUTPUT 2 PARAMETERS — G1.3.6 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.3.6.1 2 Analog output 2 signal 

selection 
0   0.1  471  

P1.3.6.2 Analog output 2 
function 

0 13  4  472 See par. 1.3.5.2 

P1.3.6.3 Analog output 2 filter 
time 

0.00 10.00 s 1.00  473 0 = No filtering 

P1.3.6.4 Analog output 2 
inversion 

0 1  0  474 0 = Not inverted 
1 = Inverted 

P1.3.6.5 Analog output 2 
minimum 

0 1  0  475 0 = 0 mA 
1 = 4 mA 

P1.3.6.6 Analog output 2 scale 10 1000 % 100  476  
P1.3.6.7 Analog output 2 offset -100.00 100.00 % 0.00  477  
 
 
7-7.7 ANALOG OUTPUT 3 (CONTROL KEYPAD: MENU M1→G1.3.7) 
 

TABLE 7-17.  ANALOG OUTPUT 3 PARAMETERS — G1.3.7 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.3.7.1 Analog output 3 signal 

selection 
0   0.1  478  

P1.3.7.2 Analog output 3 function 0 13  5  479 See par. 1.3.5.2 
P1.3.7.3 Analog output 3 filter time 0.00 10.00 s 1.00  480 0 = No filtering 
P1.3.7.4 Analog output 3 inversion 0 1  0  481 0 = Not inverted 

1 = Inverted 
P1.3.7.5 Analog output 3 minimum 0 1  0  482 0 = 0 mA 

1 = 4 mA 
P1.3.7.6 Analog output 3 scale 10 1000 % 100  483  
P1.3.7.7 Analog output 3 offset -100.00 100.00 % 0.00  484  
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7-7.8 DRIVE CONTROL PARAMETERS (CONTROL KEYPAD: MENU M1→G1.4) 
 

TABLE 7-18.  DRIVE CONTROL PARAMETERS — G1.4 
 

Code Parameter Min. Max. Unit Default Cust ID Note 

P1.4.1 Ramp 1 shape 0.0 10.0 s 0.0  500 0 = Linear 
>0 = S-curve ramp time 

P1.4.2 Ramp 2 shape 0.0 10.0 s 0.0  501 0 = Linear 
>0 = S-curve ramp time 

P1.4.3 Acceleration time 2 0.1 3000.0 s 10.0  502  

P1.4.4 Deceleration time 2 0.1 3000.0 s 10.0  503  

P1.4.5 1 Brake chopper 0 4  0  504 0 = Disabled 
1 = Used when running 
2 = External brake chopper 
3 = Used when stopped/running 
4 = Used when running (no  
       testing) 

P1.4.6 Start function 0 1  0  505 0 = Ramp 
1 = Flying start 

P1.4.7 Stop function 0 3  1  506 0 = Coasting 
1 = Ramp 
2 = Ramp+Run enable coast 
3 = Coast+Run enable ramp 

P1.4.8 DC braking current 0.4 x IH 2 x IH A IH  507  

P1.4.9 DC braking time  
at stop  

0.00 600.00 s 0.00  508 0 = DC brake is off at stop 

P1.4.10 Frequency to start 
DC braking during  
ramp stop 

0.10 10.00 Hz 1.50  515  

P1.4.11 DC braking time  
at start 

0.00 600.00 s 0.00  516 0 = DC brake is off at start 

P1.4.12 Flux brake 0 1  0  520 0 = Off 
1 = On 

P1.4.13 Flux braking current 0.4 x IH 2 x IH A IH  519  
 
 



Multi-Purpose Control Application (685337) ACCel500 All In One Application Software 695140.V10 

 

 
7-23 

7-7.9 PROHIBIT FREQUENCY PARAMETERS (CONTROL KEYPAD: MENU M1→G1.5) 
 

TABLE 7-19.  PROHIBIT FREQUENCY PARAMETERS — G1.5 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.5.1 Prohibit frequency 

range 1 low limit 
0.00 Par. 1.5.2 Hz 0.00  509 0 = Not used 

P1.5.2 Prohibit frequency 
range 1 high limit 

0.00 Par. 1.1.2 Hz 0.00  510 0 = Not used 

P1.5.3 Prohibit frequency 
range 2 low limit 

0.00 Par. 1.5.4 Hz 0.00  511 0 = Not used 

P1.5.4 Prohibit frequency 
range 2 high limit 

0.00 Par. 1.1.2 Hz 0.00  512 0 = Not used 

P1.5.5 Prohibit frequency 
range 3 low limit 

0.00 Par. 1.5.6 Hz 0.00  513 0 = Not used 

P1.5.6 Prohibit frequency 
range 3 high limit 

0.00 Par. 1.1.2 Hz 0.00  514 0 = Not used 

P1.5.7 Prohibit acc./dec. 
ramp 

0.1 10.0 Times 1.0  518  

 
 
7-7.10 MOTOR CONTROL PARAMETERS (CONTROL KEYPAD: MENU M1→G1.6) 
 

TABLE 7-20.  MOTOR CONTROL PARAMETERS — G1.6 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.6.1 1 Motor control 

mode 
0 2/6  0  600 0 = Frequency control 

1 = Speed control 
2 = Torque control 
3 = Closed loop speed ctrl 
4 = Closed loop torque ctrl 
5 = Adv. open loop freq.  
       control 
6 = Advanced open loop speed 
      control 

P1.6.2 1 V/Hz optimization 0 1  0  109 0 = Not used 
1 = Automatic torque boost 

P1.6.3 1 V/Hz ratio 
selection 

0 3  0  108 0 = Linear 
1 = Squared 
2 = Programmable 
3 = Linear with flux optim. 

P1.6.4 1 Field weakening 
point 

8.00 320.00 Hz 60.00  602  

P1.6.5 1 Voltage at field 
weakening point 

10.00 200.00 % 100.00  603 n% x Unmot 

P1.6.6 1 V/Hz curve 
midpoint 
frequency 

0.00 par. 1.6.4 Hz 60.00  604  

 
 



Multi-Purpose Control Application (685337) ACCel500 All In One Application Software 695140.V10 

 

 
7-24 

TABLE 7-20.  MOTOR CONTROL PARAMETERS — G1.6 (continued) 
 
Code Parameter Min. Max. Unit Default Cust ID Note 
P1.6.7 1 V/Hz curve 

midpoint voltage 
0.00 100.00 % 100.00  605 n% x Unmot 

Parameter max. value = 
par. 1.6.5 

P1.6.8 1 Output voltage at 
zero frequency 

0.00 40.00 % 0.00  606 n% x Unmot 

P1.6.9 Switching 
frequency 

1.0 Varies kHz Varies  601 See Table 9-12 for exact 
values 

P1.6.10 1 Overvoltage 
controller 

0 2  1  607 0 = Not used 
1 = Used (no ramping) 
2 = Used (ramping) 

P1.6.11 Undervoltage 
controller 

0 1  1  608 0 = Not used 
1 = Used 

P1.6.12 Motor control 
mode 2 

0 2/6  2  521 See par. 1.6.1 

P1.6.13 Speed controller 
P gain (open loop) 

0 32767  3000  637  

P1.6.14 Speed controller 
I gain (open loop) 

0 32767  300  638  

P1.6.15 Load Drooping 0.00 100.00  0.01  620 Drooping % of nominal speed 
at nominal torque 

P1.6.16 Identification 0 1  0  631 0 = Not used 
1 = Used 

Closed Loop parameter group 1.6.17  
P1.6.17.1 Magnetizing 

current 
0.00 100.00 A 0.00  612  

P1.6.17.2 Speed control P 
gain 

0 1000  30  613  

P1.6.17.3 Speed control I 
time 

0.0 500.0 ms 30.0  614  

P1.6.17.4 Load drooping 0.00 100.00 % 0.00  620  
P1.6.17.5 Acceleration 

compensation 
0.00 300.00 s 0.00  626  

P1.6.17.6 Slip adjust 0 500 % 100  619  
P1.6.17.7 Magnetizing 

current at start 
MotCurr 
Min 

MotCurr 
Max 

A 0.00  627  

P1.6.17.8 Magnetizing time 
at start 

0.0 600.0 s 0.0  628  

P1.6.17.9 0-speed time at 
start 

0 32000 ms 100  615  

P1.6.17.10 0-speed time at 
stop 

0 32000 ms 100  616  

P1.6.17.11 Start-up torque 0 3  0  621 0 = Not used 
1 = Torque memory 
2 = Torque reference 
3 = Start-up torque fwd/rev 

P1.6.17.12 Start-up torque 
FWD 

-300.0 300.0 s 0.0  633  
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TABLE 7-20.  MOTOR CONTROL PARAMETERS — G1.6 (continued) 
 
Code Parameter Min. Max. Unit Default Cust ID Note 
P1.6.17.13 Start-up torque 

REV 
-300.0 300.0 s 0.0  634  

P1.6.17.15 Encoder filter time 0 1000 ms 0  618  
P1.6.17.17 Current control 

P gain 
0.00 100.00 % 40.00  617  

Advanced Open Loop parameter group 1.6.18  
P1.6.18.1 Zero speed current 0.0 250.0 % 120.0  625  
P1.6.18.2 Minimum current 0.0 100.0 % 80.0  622  
P1.6.18.3 Flux reference 0.0 100.0 % 80.0  623  
P1.6.18.4 Frequency limit 0.0 100.0 % 20.0  635  
P1.6.18.5 V/Hz boost 0 1  0  632  
 
 
7-7.11 PROTECTIONS (CONTROL KEYPAD: MENU M1→G1.7) 
 

TABLE 7-21.  PROTECTIONS — G1.7 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.7.1 Response to 4mA 

reference fault 
0 5  0  700 0 = No response 

1 = Warning 
2 = Warning+Previous Freq. 
3 = Wrng+PresetFreq 1.7.2 
4 = Fault.stop acc. to 1.4.7 
5 = Fault.stop by coasting 

P1.7.2 4mA reference 
fault frequency 

0.00 Par. 1.1.2 Hz 0.00  728  

P1.7.3 Response to 
external fault 

0 3  2  701 

P1.7.4 Input phase 
supervision 

0 3  0  730 

P1.7.5 Response to 
undervoltage fault 

1 3  2  727 

P1.7.6 Output phase 
supervision 

0 3  2  702 

P1.7.7 Earth fault 
protection 

0 3  2  703 

P1.7.8 Thermal protection 
of the motor 

0 3  2  704 

0 = No response 
1 = Warning 
2 = Fault.stop acc. to 1.4.7 
3 = Fault.stop by coasting 

P1.7.9 Motor ambient 
temperature factor 

-100.0 100.0 % 0.0  705  

P1.7.10 Motor cooling 
factor at zero speed 

0.0 150.0 % 40.0  706  

P1.7.11 Motor thermal time 
constant 

1 200 min 45  707  

P1.7.12 Motor duty cycle 0 100 % 100  708  
 
 



Multi-Purpose Control Application (685337) ACCel500 All In One Application Software 695140.V10 

 

 
7-26 

TABLE 7-21.  PROTECTIONS — G1.7 (continued) 
 
Code Parameter Min. Max. Unit Default Cust ID Note 
P1.7.13 Stall protection 0 3  0  709 0 = No response 

1 = Warning 
2 = Fault.stop acc. to 1.4.7 
3 = Fault.stop by coasting 

P1.7.14 Stall current 0.1 InMotor x 2 A IL  710  
P1.7.16 Stall frequency 

limit 
1.0 Par. 1.1.2 Hz 25.0  712  

P1.7.17 Underload 
protection 

0 3  0  713 0 = No response 
1 = Warning 
2 = Fault.stop acc. to 1.4.7 
3 = Fault.stop by coasting 

P1.7.18 Field weakening 
area load 

10.0 150.0 % 50.0  714  

P1.7.19 Zero frequency 
load 

5.0 150.0 % 10.0  715  

P1.7.20 Underload 
protection time 
limit  

2.00 600.00 s 20.00  716  

P1.7.21 Response to 
thermistor fault 

0 3  2  732 0 = No response 
1 = Warning 
2 = Fault.stop acc. to 1.4.7 
3 = Fault.stop by coasting 

P1.7.22 Response to 
fieldbus fault 

0 3  2  733 See P1.7.21 

P1.7.23 Response to slot 
fault 

0 3  2  734 See P1.7.21 

P1.7.24 No. of PT100 
inputs 

0 3  0  739  

P1.7.25 Response to PT100 
fault 

0 3  2  740 0 = No response 
1 = Warning 
2 = Fault.stop acc. to 1.4.7 
3 = Fault.stop by coasting 

P1.7.26 PT100 warning 
limit 

-30.0 200.0 Cº 120.0  741  

P1.7.27 PT100 fault limit -30.0 200.0 Cº 130.0  742  
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7-7.12 AUTORESTART PARAMETERS (CONTROL KEYPAD: MENU M1→G1.8) 
 

TABLE 7-22.  AUTORESTART PARAMETERS — G1.8 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.8.1 Wait time 0.10 10.00 s 0.50  717  
P1.8.2 Trial time 0.00 60.00 s 0.10  718  
P1.8.3 Start mode 0 2  0  719 0 = Ramp 

1 = Flying start 
2 = According to par. 1.4.6 

P1.8.4 Number of tries after 
undervoltage trip 

0 10  0  720  

P1.8.5 Number of tries after 
overvoltage trip 

0 10  0  721  

P1.8.6 Number of tries after 
overcurrent trip 

0 3  0  722  

P1.8.7 Number of tries after 
reference trip 

0 10  0  723  

P1.8.8 Number of tries after 
motor temperature 
fault trip 

0 10  0  726  

P1.8.9 Number of tries after 
external fault trip 

0 10  0  725  

P1.8.10 Number of tries after 
underload fault trip 

0 10  1  738  

 
 
7-7.13 FIELDBUS PARAMETERS (CONTROL KEYPAD: MENU M1→G1.9) 
 

TABLE 7-23.  FIELDBUS PARAMETERS — G1.9 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.9.1 Fieldbus min scale 0.00 320.00 Hz 0.00  850  
P1.9.2 Fieldbus max scale 0.00 320.00 Hz 0.00  851  
P1.9.3 Fieldbus data out 1 

selection 
0 10000  1  852 Choose monitoring data 

with parameter ID 
P1.9.4 Fieldbus data out 2 

selection 
0 10000  2  853 Choose monitoring data 

with parameter ID 
P1.9.5 Fieldbus data out 3 

selection 
0 10000  3  854 Choose monitoring data 

with parameter ID 
P1.9.6 Fieldbus data out 4 

selection 
0 10000  4  855 Choose monitoring data 

with parameter ID 
P1.9.7 Fieldbus data out 5 

selection 
0 10000  5  856 Choose monitoring data 

with parameter ID 
P1.9.8 Fieldbus data out 6 

selection 
0 10000  6  857 Choose monitoring data 

with parameter ID 
P1.9.9 Fieldbus data out 7 

selection 
0 10000  7  858 Choose monitoring data 

with parameter ID 
P1.9.10 Fieldbus data out 8 

selection 
0 10000  37  859 Choose monitoring data 

with parameter ID 
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7-7.14 TORQUE CONTROL PARAMETERS (CONTROL KEYPAD: MENU M1→G1.10) 
 

TABLE 7-24.  TORQUE CONTROL PARAMETERS — G1.10 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.10.1 Torque limit 0.0 400.0 % 400.0  609  
P1.10.2 Torque limit control P-

gain 
0.0 32000  3000  610  

P1.10.3 Torque limit control I-gain 0.0 32000  200  611  
P1.10.4 Torque reference selection 0 8  0  641 0 = Not used 

1 = AI1 
2 = AI2 
3 = AI3 
4 = AI4 
5 = AI1 joystick 
6 = AI2 joystick 
7 = Torque reference  
       from keypad, R2.4 
8 = Fieldbus 

P1.10.5 Torque reference max. -300.0 300.0 % 100  642  
P1.10.6 Torque reference min. -300.0 300.0 % 0.0  643  
P1.10.7 Torque speed limit 0 2  1  644 0 = Max frequency 

1 = Selected freq.  
       reference 
2 = Preset speed 7 

P1.10.8 Minimum frequency for 
open loop torque control 

0.00 par.1.1.1 Hz 3.00  636  

P1.10.9 Torque controller P gain 0 32000  150  639  
P1.10.10 Torque controller I gain 0 32000  10  640  
 
 
7-7.15 KEYPAD CONTROL (CONTROL KEYPAD: MENU M2) 
 
The parameters for the selection of control place and direction on the keypad are listed below.  
 

TABLE 7-25.  KEYPAD CONTROL PARAMETERS — M2 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
R2.1 Keypad reference Par. 1.1.1 Par. 1.1.2 Hz     

P2.2 Direction (on 
keypad) 

0 1  0  123 0 = Forward 
1 = Reverse 

P2.3 Stop button 0 1  1  114 0 = Limited function of Stop  
       button 
1 = Stop button always enabled

R2.4 Torque reference 0.0 100.0 % 0.0    
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7-7.16 SYSTEM MENU (CONTROL KEYPAD: MENU M5) 
 
Menu M5 lists parameters and functions related to the general use of the drive, such as 
application and language selection, customized parameter sets or information about the hardware 
and software. 
 
 
7-7.17 EXPANDER BOARDS (CONTROL KEYPAD: MENU M6) 
 
The M6 menu shows the expander and option boards attached to the control board and board-
related information.  
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SECTION VIII 
 

PUMP AND FAN CONTROL APPLICATION (385338) 
 
 
 
8-1 INTRODUCTION 
 
Select the Pump and Fan Control Application in menu M5.  
 
The Pump and Fan Control Application can be used to control one variable speed drive and up to 
four auxiliary drives. The PID controller of the frequency converter controls the speed of the 
variable speed drive and gives control signals to start and stop the auxiliary drives to control the 
total flow. In addition to the eight parameter groups provided as standard, a parameter group for 
multi-pump and fan control functions is available. 
 
The application has two control places on the I/O terminal. Place A is the pump and fan control 
and place B is the direct frequency reference. The control place is selected with input DIN6. 
As already its name tells, the Pump and Fan Control Application is used to control the operation 
of pumps and fans. It can be used, for example, to decrease the delivery pressure in booster 
stations if the measured input pressure falls below a limit specified by the user. 
 
The application utilizes external contactors for switching between the motors connected to the 
frequency converter. The autochange feature provides the capability of changing the starting 
order of the auxiliary drives. Autochange between 2 drives (main drive + 1 auxiliary drive) is set 
as default. See section 8-3. 
 
• All inputs and outputs are freely programmable 

 
Additional functions: 
• Analog input signal range selection 
• Two frequency limit supervisions 
• Torque limit supervision 
• Reference limit supervision 
• Second ramps and S-shape ramp programming 
• Programmable Start/Stop and Reverse logic 
• DC-brake at start and stop 
• Three prohibit frequency areas 
• Programmable U/f curve and switching frequency 
• Autorestart 
• Motor thermal and stall protection: fully programmable; off, warning, fault 
• Motor underload protection 
• Input and output phase supervision 
• Sleep function 
 

The parameters of the Basic Application are explained in Section IX of this manual. The 
explanations are arranged according to the individual ID number of the parameter. 
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8-2 CONTROL I/O 
 

TABLE 8-1.  PUMP AND FAN CONTROL APPLICATION DEFAULT I/O 
CONFIGURATION AND CONNECTION EXAMPLE (WITH 2-WIRE TRANSMITTER) 
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Figure 8-1.  2-Pump Autochange System Principal Control Diagram 
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Figure 8-2.  3-Pump Autochange System Principal Control Diagram 
 
 
 
8-3 SHORT DESCRIPTION OF FUNCTION AND ESSENTIAL PARAMETERS 
 
8-3.1 AUTOMATIC CHANGING BETWEEN DRIVES (AUTOCHANGE, P1.9.24) 
 
The Autochange function allows the starting and stopping order of drives controlled by the pump 
and fan automatics to be changed at desired intervals. The drive controlled by frequency 
converter can also be included in the automatic changing and locking sequence (par. 1.9.25). The 
Autochange function makes it possible to equalize the run times of the motors and to prevent e.g. 
pump stalls due to too long running breaks. 
 
• Apply the Autochange function with parameter 1.9.24, Autochange. 
 
• The autochange takes place when the time set with parameter 1.9.26, Autochange interval, 

has expired and the capacity used is below the level defined with parameter 1.9.28, 
Autochange frequency limit. 

 
• The running drives are stopped and re-started according to the new order. 
 
• External contactors controlled through the relay outputs of the frequency converter connect 

the drives to the frequency converter or to the mains. If the motor controlled by the 
frequency converter is included in the autochange sequence, it is always controlled through 
the relay output activated first. The other relays activated later control the auxiliary drives 
(see Figure 8-4 and Figure 8-5). 
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Parameter 1.9.24 — Autochange 
 
 0  Autochange not used 
 1  Autochange used 
 
The automatic change of starting and stopping order is activated and applied to either the 
auxiliary drives only or the auxiliary drives and the drive controlled by the frequency converter, 
depending on the setting of parameter 1.9.25, Automatics selection. By default, the Autochange 
is activated for 2 drives. See Figure 8-1 and Figure 8-4. 
 
Parameter 1.9.25 — Autochange/Interlockings Automatics Selection 
 
 0  Automatics (autochange/interlockings) applied to auxiliary drives only 
 
The drive controlled by the frequency converter remains the same. Therefore, mains contactor is 
needed for one auxiliary drive only. 
 
 1  All drives included in the autochange/interlockings sequence 
 
The drive controlled by the frequency converter is included in the automatics and a contactor is 
needed for each drive to connect it to either the mains or the frequency converter. 
 
Parameter 1.9.26 — Autochange interval 
 
After the expiry of the time defined with this parameter, the autochange function takes place if 
the capacity used lies below the level defined with parameters 1.9.28 (Autochange frequency 
limit) and 1.9.27 (Maximum number of auxiliary drives). Should the capacity exceed the value 
of P1.9.28, the autochange will not take place before the capacity goes below this limit. 
 
• The time count is activated only if the Start/Stop request is active at control place A. 
 
• The time count is reset after the autochange has taken place or on removal of Start request 

at control place A. 
 
Parameters 1.9.27 — Maximum Number of Auxiliary Drives and  
1.9.28 — Autochange Frequency Limit 
 
These parameters define the level below which the capacity used must remain so that the 
autochange can take place. 
 
This level is defined as follows: 
 
• If the number of running auxiliary drives is smaller than the value of parameter 1.9.27 the 

autochange function can take place. 
 

• If the number of running auxiliary drives is equal to the value of parameter 1.9.27 and the 
frequency of the controlled drive is below the value of parameter 1.9.28 the autochange can 
take place. 
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• If the value of parameter 1.9.28 is 0.0 Hz, the autochange can take place only in rest 
position (Stop and Sleep) regardless of the value of parameter 1.9.27. 

 
Interlock Selection (P1.9.23) 
 
This parameter is used to activate the interlock inputs. The interlocking signals come from the 
motor switches. The signals (functions) are connected to digital inputs which are programmed as 
interlock inputs using the corresponding parameters. The pump and fan control automatics only 
control the motors with active interlock data. 
 
• The interlock data can be used even when the Autochange function is not activated. 
 
• If the interlock of an auxiliary drive is inactivated and another unused auxiliary drive 

available, the latter will be put to use without stopping the frequency converter. 
 

• If the interlock of the controlled drive is inactivated. all motors will be stopped and  
re-started with the new setup. 
 

• If the interlock is re-activated in Run status, the automatics functions according to 
parameter 1.9.23, Interlock selection: 

 
 0  Not used 
 1  Update in stop 
 
Interlocks are used. The new drive will be placed last in the autochange line without stopping the 
system. However, if the autochange order now becomes, for example, [P1→P3→P4→P2], it will 
be updated in the next Stop (autochange, sleep, stop, etc.). 
 
Example: 
[P1→P3→P4]→[P2 LOCKED]→[P1→P3→P4→P2]→[SLEEP]→[P1→P2→P3→P4] 
  
 2  Stop & Update 
 
Interlockings are used. The automatics will stop all motors immediately and re-start with a new 
setup. 
 
Example: 
[P1→P2→P4]→[P3 LOCKED]→[STOP]→[P1→P2→P3→P4] 
 
See the examples that follow. 
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Examples: 
 
Pump and Fan Automatics with Interlocks and No Autochange 
 

Situation: One controlled drive and three auxiliary drives. 

  Parameter settings: 1.9.1 = 3, 1.9.25 = 0 

  Interlock feedback signals used, autochange not used. 

  Parameter settings: 1.9.23 = 1, 1.9.24 = 0 

  The interlock feedback signals come from the digital inputs selected with 
parameters 1.2.6.18 to 1.2.6.21. 

  The Auxiliary drive 1 control (par. 1.3.1.27) is enabled through Interlock 
1 (par. 1.2.6.18), the Auxiliary drive 2 control (par. 1.3.1.28) through 
Interlock 2 (par. 1.2.6.19) etc. 

 
Phases: 1) The system and the motor controlled by the frequency converter are 

started. 

 2) The Auxiliary drive 1 starts when the main drive reaches the starting 
frequency set (par. 1.9.2). 

 3) The main drive decreases speed down to Auxiliary drive 1 Stop 
frequency (par. 1.9.3) and starts to rise toward the Start frequency of 
Auxiliary drive 2, if needed. 

 4) The Auxiliary drive 2 starts when the main drive has reached the starting 
frequency set (par. 1.9.4). 

 5) The Interlock feedback is removed from Aux. drive 2. Because the Aux. 
drive 3 is unused, it will be started to replace the removed Aux. drive 2. 

 6) The main drive increases speed to maximum because no more auxiliary 
drives are available. 

 7) The removed Aux. drive 2 is reconnected and placed last in the auxiliary 
drive start order which now is 1-3-2. The main drive decreases speed to 
the set Stop frequency. The auxiliary drive start order will be updated 
either immediately or in the next Stop (autochange, sleep, stop, etc.) 
according to par. 1.9.23. 

 8) If still more power is needed, the main drive speed rises up to the 
maximum frequency placing 100% of the output power in the system’s 
disposal. 

When the need of power decreases, the auxiliary drives turn off in the opposite order 
(2-3-1; after the update 3-2-1). 
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Pump and Fan Automatics with Interlocks and Autochange 
 
The above is also applicable if the autochange function is used. In addition to the changed and 
updated start order, also the change order of main drives depends on parameter 1.9.23. 
 

 
 

Figure 8-3.  Example of the Function of the PFC Application with Three Aux. Drives 
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Figure 8-4.  Example of 2-Pump Autochange, Main Diagram 

 
 

 
Figure 8-5.  Example of 3-Pump Autochange, Main Diagram 

 



Pump and Fan Control Application (685338) ACCel500 All In One Application Software 695140.V10 

 

 
8-10 

8-4 PUMP AND FAN CONTROL APPLICATION — PARAMETER LISTS 
 
On the next pages you will find the lists of parameters within the respective parameter groups. 
The parameter descriptions are given in Section IX. 
 
Column explanations: 
 
Code = Location indication on the keypad; Shows the operator the present parameter 

number 
Parameter = Name of parameter 
Min. = Minimum value of parameter 
Max. = Maximum value of parameter 
Unit = Unit of parameter value; Given if available 
Default = Value preset by factory 
Cust = User’s customized setting 
ID = ID number of the parameter for reference to Section IX 
1 = Parameter value can only be changed after the drive has been stopped 
2 = Programmed using terminal to function (TTF) method. See section 7-3. 
 
 
8-4.1 MONITORING VALUES (CONTROL KEYPAD: MENU M8) 
 
The monitoring values are the actual values of parameters and signals as well as statuses and 
measurements. Monitoring values cannot be edited. 
  
Note that the monitoring values V1.18 to V1.23 are available in the PFC control application 
only. 
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TABLE 8-2.  MONITORING VALUES 
 

Code Parameter Unit ID Description 
V1.1 Output frequency Hz 1 Output frequency to motor 
V1.2 Frequency reference Hz 25 Frequency reference to motor control 
V1.3 Motor speed rpm 2 Motor speed in rpm 
V1.4 Motor current A 3  
V1.5 Motor torque % 4 In % of Motor nominal torque 
V1.6 Motor power % 5 Motor shaft power 
V1.7 Motor voltage V 6  
V1.8 DC link voltage V 7  
V1.9 Unit temperature ∞C 8 Heatsink temperature 
V1.10 Motor temperature % 9 Calculated motor temperature 
V1.11 Analog input 1 V/mA 13 AI1 input value 
V1.12 Analog input 2 V/mA 14 AI2 input value 
V1.13 DIN1, DIN2, DIN3  15 Digital input statuses 
V1.14 DIN4, DIN5, DIN6  16 Digital input statuses 
V1.15 Analog Iout mA 26 AO1 
V1.16 Analog input 3 V/mA 27 AI3 input value 
V1.17 Analog input 4 V/mA 28 AI4 input value 
V1.18 PID Reference % 20 In % of the max. frequency 
V1.19 PID Actual value % 21 In % of the max actual value 
V1.20 PID Error value % 22 In % of the max error value 
V1.21 PID Output % 23 In % of the max output value 
V1.22 Running auxiliary drives  30 Number of running auxiliary drives 
V1.23 Special display for actual value  29 See parameters 1.9.29 to 1.9.31 
V1.24 PT-100 temperature ºC  Highest temperature of used PT100 inputs
G1.25 Multimonitoring items   Displays 3 selectable monitor. values 
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8-4.2 BASIC PARAMETERS (CONTROL KEYPAD: MENU M1→G1.1) 
 

TABLE 8-3.  BASIC PARAMETERS — G1.1 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.1.1 Min frequency 0.00 Par. 

1.1.2 
Hz 0.00  101  

P1.1.2 Max frequency Par. 1.1.1 320.00 Hz 60.00  102 NOTE: If fmax > than the 
motor synchronous speed, 
check suitability for motor 
and drive system. 

P1.1.3 Acceleration time 1 0.1 3000.0 s 1.0  103  
P1.1.4 Deceleration time 1 0.1 3000.0 s 1.0  104  
P1.1.5 Current limit 0.4 x IH 2 x IH A IL  107  
P1.1.6 1 Nominal voltage of 

the motor 
180 690 V 230V 

460V 
690V 

 110  

P1.1.7 1 Nominal frequency 
of the motor 

30.00 320.00 Hz 60.00  111 Check the rating plate of the 
motor. 

P1.1.8 1 Nominal speed of 
the motor 

300 20 000 rpm 1775  112 The default applies for a 4-
pole motor and a nominal 
size frequency converter. 

P1.1.9 1  Nominal current of 
the motor 

0.4 x IH 2 x IH A IH  113 Check the rating plate of the 
motor. 

P1.1.10 1 Power factor 0.30 1.00  0.85  120 Check the rating plate of the 
motor. 

P1.1.111 Local control place 1 3  2  171 1 = I/O Terminal 
2 = Keypad 
3 = Fieldbus 

P1.1.12 1 Remote control 
place 

1 3  1  172 1 = I/O Terminal 
2 = Keypad 
3 = Fieldbus 

P1.1.13 1 Local control 
reference 

0 7  4  173 0 = AI1 
1 = AI2 
2 = AI3 
3 = AI4 
4 = Keypad reference 
5 = Fieldbus reference 
6 = Motor potentiometer 
7 = PID controller 

P1.1.14 1 Remote control 
reference 

0 7  0  174 0 = AI1 
1 = AI2 
2 = AI3 
3 = AI4 
4 = Keypad reference 
5 = Fieldbus reference 
6 = Motor potentiometer 
7 = PID controller 
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TABLE 8-3.  BASIC PARAMETERS — G1.1 (continued) 
 
Code Parameter Min. Max. Unit Default Cust ID Note 
P1.1.15 1 PID controller 

reference signal 
(Place A) 

0 6  4  332 0 = AI1 
1 = AI2 
2 = AI3 
3 = AI4 
4 = Keypad reference 
5 = Fieldbus reference  
6 = Motor potentiometer 

P1.1.16 PID controller gain 0.0 1000.0 % 100.0  118  
P1.1.17 PID controller 

 I-time 
0.00 320.00 s 1.00  119  

P1.1.18 PID controller  
D-time 

0.00 10.00 s 0.00  132  

P1.1.19 Sleep frequency P1.1.1 P1.1.2 Hz 10.00  1016  
P1.1.20 Sleep delay 0 3600 s 30  1017  
P1.1.21 Wake up limit 0.00 100.00 % 25.00  1018  
P1.1.22 Wake up action 0 3  0  1019 0 = Wake-up when below   

       wake up level (P1.1.21) 
1 = Wake-up at when above  
        wake up level (P1.1.21) 
2 = Wake-up when below  
       wake up level (PID ref.) 
3 = Wake-up when above  
       wake up level (PID ref.) 

P1.1.23 Jogging speed 
reference 

0.00 P1.1.2 Hz 10.00  124  

 
 
 
8-5 INPUT SIGNALS 
 
8-5.1 BASIC SETTINGS (CONTROL KEYPAD: MENU M1→G1.2.1) 
 

TABLE 8-4.  INPUT SIGNALS, BASIC SETTINGS — G1.2.1 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.2.1.1 1 PID Reference 2 0 7  7  371 0 = AI1 

1 = AI2 
2 = AI3 
3 = AI4 
4 = PID reference 1 from keypad 
5 = Fieldbus reference  
      (FBProcessDataIN3) 
6 = Motor potentiometer 
7 = PID reference 2 from keypad 

P1.2.1.2 PID error value 
inversion 

0 1  0  340 0 = No inversion 
1 = Inversion 

P1.2.1.3 PID reference  
rising time 

0.0 100.0  5.0  341 Time for reference value to 
change from 0% to 100% 
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TABLE 8-4.  INPUT SIGNALS, BASIC SETTINGS — G1.2.1 (continued) 
 
Code Parameter Min. Max. Unit Default Cust ID Note 
P1.2.1.4 PID reference  

falling time 
0.0 100.0  5.0  342 Time for reference value to 

change from 100% to 0% 
P1.2.1.5 1  PID actual value 

selection 
0 7  0  333 0 = Actual value 1 

1 = Actual 1 + Actual 2 
2 = Actual 1 – Actual 2 
3 = Actual 1 * Actual 2 
4 = Max(Actual 1, Actual 2) 
5 = Min(Actual 1, Actual 2) 
6 = Mean(Actual 1, Actual 2) 
7 = Sqrt (Act 1) + Sqrt (Act 2) 

P1.2.1.6 1 Actual value 1 
selection 

0 5  2  334 0 = Not used 
1 = AI1 
2 = AI2 
3 = AI3 
4 = AI4 
5 = Fieldbus  

P1.2.1.7 1 Actual value 2 
selection 

0 5  0  335 0 = Not used 
1 = AI1 
2 = AI2 
3 = AI3 
4 = AI4 
5 = Fieldbus  

P1.2.1.8 Actual value 1 
minimum scale 

-1600.0 1600.0 % 0.0  336 0.0 = No minimum scaling 

P1.2.1.9 Actual value 1 
maximum scale 

-1600.0 1600.0 % 100.0  337 100.0 = No maximum scaling 

P1.2.1.10 Actual value 2 
minimum scale 

-1600.0 1600.0 % 0.0  338 0.0 = No minimum scaling 

P1.2.1.11 Actual value 2 
maximum scale 

-1600.0 1600.0 % 100.0  339 100.0 = No maximum scaling 

P1.2.1.12 Motor potentiometer 
ramp time 

0.1 2000.0 Hz/s 10.0  331  

P1.2.1.13 Motor potentiometer 
frequency reference 
memory reset 

0 2  1  367 0 = No reset 
1 = Reset if stopped or powered  
       down 
2 = Reset if powered down 

P1.2.1.14 Motor potentiometer 
PID reference 
memory reset 

0 2  0  370 0 = No reset 
1 = Reset if stopped or powered  
       down 
2 = Reset if powered down 

P1.2.1.15 B reference scale, 
minimum 

0.0 P1.2.1.16 Hz 0.0  344 0.0 = Scaling off 
>0.0 = Scaled min. value 

P1.2.1.16 B reference scale, 
maximum 

P1.2.1.15 320.0 Hz 0.0  345 0.0 = Scaling off 
>0.0 = Scaled max. value 
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8-5.2 ANALOG INPUT 1 (CONTROL KEYPAD: MENU M1→G1.2.2) 
 

TABLE 8-5.  INPUT SIGNALS, ANALOG INPUT 1 — G1.2.2 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.2.2.1 2 AI1 signal selection AnIN:A.1 AnIN:E.10  AnIN:A.1  377  
P1.2.2.2 AI1 filter time 0.00 10.00 s 0.10  324 0 = No filtering 
P1.2.2.3 AI1 signal range 0 2  0  320 0 = Signal range 0 – 100% 3 

1 = Signal range 20 – 100% 3 

2 = Custom range 3 

P1.2.2.4 AI1 custom 
minimum setting 

-160.00 160.00 % 0.00  321  

P1.2.2.5 AI1 custom 
maximum setting 

-160.00 160.00 % 100.00  322  

P1.2.2.6 AI1 signal inversion 0.00 320.00 Hz 0.00  323 0 = Not inverted 
1 = Inverted 

3 Remember to place jumpers of block X2 accordingly.  
 
 
8-5.3 ANALOG INPUT 2 (CONTROL KEYPAD: MENU M1→G1.2.3) 
 

TABLE 8-6.  INPUT SIGNALS, ANALOG INPUT 2 — G1.2.3 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.2.3.1 2 AI2 signal selection AnIN:0.1 AnIN:E.10  AnIN:A.2  388  
P1.2.3.2 AI2 filter time 0.00 10.00 s 0.10  329 0 = No filtering 
P1.2.3.3 AI2 signal range 0 2  0  325 0 = Signal range 0 – 100% 4 

1 = Signal range 20 – 100% 4
2 = Custom range 4 

P1.2.3.4 AI2 custom 
minimum setting 

-160.00 160.00 % 0.00  326  

P1.2.3.5 AI2 custom 
maximum setting 

-160.00 160.00 % 100.00  327  

P1.2.3.6 AI2 signal inversion 0.00 320.00 Hz 0.00  328 0 = Not inverted 
1 = Inverted 

4 Remember to place jumpers of block X2 accordingly.  
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8-5.4 ANALOG INPUT 3 (CONTROL KEYPAD: MENU M1→G1.2.4) 
 

TABLE 8-7.  INPUT SIGNALS, ANALOG INPUT 3 — G1.2.4 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.2.4.1 2 AI3 signal selection AnIN:0.1 AnIN:E.10  AnIN:0.1  141  
P1.2.4.2 AI3 filter time 0.00 10.00 s 0.10  142 0 = No filtering 
P1.2.4.3 AI3 signal range 0 2  0  143 0 = Signal range 0 – 100% 3 

1 = Signal range 20 – 100% 3
2 = Custom range 3 
Remember to place jumpers 
of block X2 accordingly.   

P1.2.4.4 AI3 custom 
minimum setting 

-100.00 100.00 % 0.00  144  

P1.2.4.5 AI3 custom 
maximum setting 

-100.00 100.00 % 100.00  145  

P1.2.4.6 AI3 inversion 0 1  0  151 0 = Not inverted 
1 = Inverted 

3 Remember to place jumpers of block X2 accordingly.  
 
 
8-5.5 ANALOG INPUT 4. (CONTROL KEYPAD: MENU M1→G1.2.5) 
 

TABLE 8-8.  INPUT SIGNALS, ANALOG INPUT 4 — G1.2.5 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.2.5.1 2 AI4 signal selection AnIN:0.1 AnIN:E.10  AnIN:0.1  152  
P1.2.5.2 AI4 filter time 0.00 10.00 s 0.10  153 0 = No filtering 
P1.2.5.3 AI4 signal range 0 2  0  154 0 = Signal range 0 – 100% 4 

1 = Signal range 20 – 100% 4 
2 = Custom range 4 

P1.2.5.4 AI4 custom 
minimum setting 

-160.00 160.00 % 0.00  155  

P1.2.5.5 AI4 custom 
maximum setting 

-160.00 160.00 % 100.00  156  

P1.2.5.6 AI4 inversion 0 1  0  162 0 = Not inverted 
1 = Inverted 

4 Remember to place jumpers of block X2 accordingly.  
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8-5.6 DIGITAL INPUTS (CONTROL KEYPAD: MENU M1→G1.2.6) 
 

TABLE 8-9.  INPUT SIGNALS, DIGITAL INPUTS — G1.2.6 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.2.6.1 2 Start A signal DigIN:01 DigIn:E.10  DigIN:A.1  423  
P1.2.6.2 2 Start B signal DigIN:01 DigIn:E.10  DigIN:A.4  424  
P1.2.6.3 2 Control place A/B 

selection 
DigIN:01 DigIn:E.10  DigIN:A.6  425 Control place A (oc) 5 

Control place B (cc) 5 
P1.2.6.4 2 External fault 

(close) 
DigIN:01 DigIn:E.10  DigIN:0.1  405 Ext. fault displayed (cc) 5 

P1.2.6.5 2 External fault 
(open) 

DigIN:01 DigIn:E.10  DigIN:0.2  406 Ext. fault displayed (oc) 5 

P1.2.6.6 2 Run enable DigIN:01 DigIn:E.10  DigIN:0.1  407 Motor start enabled (cc)  5 
P1.2.6.7 2 Acc/Dec time 

selection 
DigIN:01 DigIn:E.10  DigIN:0.1  408 Acc/Dec time 1 (oc) 5 

Acc/Dec time 2 (cc)  5 
P1.2.6.8 2 Control from 

keypad (Force 
Local) 

DigIN:01 DigIn:E.10  DigIN:0.1  410 Force control place to 
keypad (cc) 5 

P1.2.6.9 2 Control from I/O 
terminal (Force 
Remote) 

DigIN:01 DigIn:E.10  DigIN:0.1  409 Force control place to I/O 
terminal (cc)  5 

P1.2.6.10 2 Reverse DigIN:01 DigIn:E.10  DigIN:0.1  412 Direction forward (oc) 5 
Direction reverse (cc) 5  

P1.2.6.11 2 Jogging speed DigIN:01 DigIn:E.10  DigIN:A.5  413 Jogging speed selected for 
frequency reference (cc) 5 

P1.2.6.12 2 Fault reset DigIN:01 DigIn:E.10  DigIN:0.1  414 All faults reset (cc) 5 
P1.2.6.13 2 Acc/Dec prohibit DigIN:01 DigIn:E.10  DigIN:0.1  415 Acc/Dec prohibited (cc) 5 
P1.2.6.14 2 DC braking DigIN:01 DigIn:E.10  DigIN:0.1  416 DC braking active (cc) 5 
P1.2.6.15 2 Motor 

potentiometer 
reference DOWN 

DigIN:01 DigIn:E.10  DigIN:0.1  417 Motor potentiometer 
reference decreases (cc) 5 

P1.2.6.16 2 Motor 
potentiometer 
reference UP 

DigIN:01 DigIn:E.10  DigIN:0.1  418 Motor potentiometer 
reference increases (cc) 5 

P1.2.6.17 2 Autochange 1 
Interlock  

DigIN:01 DigIn:E.10  DigIN:A.2  426 Activated if (cc) 5 

P1.2.6.18 2 Autochange 2 
Interlock  

DigIN:01 DigIn:E.10  DigIN:A.3  427 Activated if (cc) 5 

P1.2.6.19 2 Autochange 3 
Interlock  

DigIN:01 DigIn:E.10  DigIN:0.1  428 Activated if (cc) 5 

P1.2.6.20 2 Autochange 4 
Interlock  

DigIN:01 DigIn:E.10  DigIN:0.1  429 Activated if (cc) 5 

P1.2.6.21 2 Autochange 5 
Interlock  

DigIN:01 DigIn:E.10  DigIN:0.1  430 Activated if (cc) 5 

P1.2.6.22 2 PID reference 2 DigIN:01 DigIn:E.10  DigIN:0.1  431 Selected with P1.1.15 (oc) 5
Selected with P1.2.1.1 (cc) 5

5 cc = closing contact; oc = opening contact. 
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8-6 OUTPUT SIGNALS  
 
8-6.1 DIGITAL OUTPUT SIGNALS (CONTROL KEYPAD: MENU M1→G1.3.1) 
 

TABLE 8-10.  OUTPUT SIGNALS, DIGITAL OUTPUTS — G1.3.1 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.3.1.1 2 Ready DigOUT:0.1 DigOUT:E.10  DigOUT:0.1  432  
P1.3.1.2 2 Run DigOUT:0.1 DigOUT:E.10  DigOUT:0.1  433  
P1.3.1.3 2 Fault DigOUT:0.1 DigOUT:E.10  DigOUT:A.1  434  
P1.3.1.4 2 Inverted fault DigOUT:0.1 DigOUT:E.10  DigOUT:0.1  435  
P1.3.1.5 2 Warning DigOUT:0.1 DigOUT:E.10  DigOUT:0.1  436  
P1.3.1.6 2 External 

fault/warning 
DigOUT:0.1 DigOUT:E.10  DigOUT:0.1  437  

P1.3.1.7 2 Reference 
fault/warning 

DigOUT:0.1 DigOUT:E.10  DigOUT:0.1  438  

P1.3.1.8 2 Overtemperature 
warning 

DigOUT:0.1 DigOUT:E.10  DigOUT:0.1  439  

P1.3.1.9 2 Reverse DigOUT:0.1 DigOUT:E.10  DigOUT:0.1  440  
P1.3.1.10 2 Direction 

difference 
DigOUT:0.1 DigOUT:E.10  DigOUT:0.1  441  

P1.3.1.11 2 At reference 
speed 

DigOUT:0.1 DigOUT:E.10  DigOUT:0.1  442  

P1.3.1.12 2 Jogging speed DigOUT:0.1 DigOUT:E.10  DigOUT:0.1  443  
P1.3.1.13 2 Remote control 

active 
DigOUT:0.1 DigOUT:E.10  DigOUT:0.1  444  

P1.3.1.14 2 External brake 
control 

DigOUT:0.1 DigOUT:E.10  DigOUT:0.1  445  

P1.3.1.15 2 External brake 
control, inverted 

DigOUT:0.1 DigOUT:E.10  DigOUT:0.1  446  

P1.3.1.16 2 Output 
frequency limit 
1 supervision 

DigOUT:0.1 DigOUT:E.10  DigOUT:0.1  447  

P1.3.1.17 2 Output 
frequency limit 
2 supervision 

DigOUT:0.1 DigOUT:E.10  DigOUT:0.1  448  

P1.3.1.18 2 Reference limit 
supervision 

DigOUT:0.1 DigOUT:E.10  DigOUT:0.1  449  

P1.3.1.19 2 Temperature 
limit supervision 

DigOUT:0.1 DigOUT:E.10  DigOUT:0.1  450  

P1.3.1.20 2 Torque limit 
supervision 

DigOUT:0.1 DigOUT:E.10  DigOUT:0.1  451  

P1.3.1.21 2 Motor thermal 
protection 

DigOUT:0.1 DigOUT:E.10  DigOUT:0.1  452  

P1.3.1.22 2 Analog input 
supervision limit 

DigOUT:0.1 DigOUT:E.10  DigOUT:0.1  463  

P1.3.1.23 2 Motor regulator 
activation 

DigOUT:0.1 DigOUT:E.10  DigOUT:0.1  454  
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TABLE 8-10.  OUTPUT SIGNALS, DIGITAL OUTPUTS — G1.3.1 (continued) 
 
Code Parameter Min. Max. Unit Default Cust ID Note 
P1.3.1.24 2 Fieldbus digital 

input 1 
DigOUT:0.1 DigOUT:E.10  DigOUT:0.1  455  

P1.3.1.25 2 Fieldbus digital 
input 2 

DigOUT:0.1 DigOUT:E.10  DigOUT:0.1  456  

P1.3.1.26 2 Fieldbus digital 
input 3 

DigOUT:0.1 DigOUT:E.10  DigOUT:0.1  457  

P1.3.1.27 2 Autochange 
1/Aux 1 control 

DigOUT:0.1 DigOUT:E.10  DigOUT:B.1  458  

P1.3.1.28 2 Autochange 
2/Aux 2 control 

DigOUT:0.1 DigOUT:E.10  DigOUT:B.2  459  

P1.3.1.29 2 Autochange 
3/Aux 3 control 

DigOUT:0.1 DigOUT:E.10  DigOUT:0.1  460  

P1.3.1.30 2 Autochange 
4/Aux 4 control 

DigOUT:0.1 DigOUT:E.10  DigOUT:0.1  461  

P1.3.1.31 2 Autochange 5 DigOUT:0.1 DigOUT:E.10  DigOUT:0.1  462  
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8-6.2 LIMIT SETTINGS (CONTROL KEYPAD: MENU M1→G1.3.2) 
 

TABLE 8-11.  OUTPUT SIGNALS, LIMIT SETTINGS — G1.3.2 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.3.2.1 Output frequency limit 1 

supervision  
0 2  0  315 0 = No limit 

1 = Low limit supervision 
2 = High limit supervision

P1.3.2.2 Output freq. limit 1; 
Supervised value 

0.00 P1.1.2 Hz 0.00  316  

P1.3.2.3 Output frequency limit 2 
supervision 

0 2  0  346 0 = No limit 
1 = Low limit supervision 
2 = High limit supervision

P1.3.2.4 Output freq. limit 2; 
Supervised value 

0.00 P1.1.2 Hz 0.00  347  

P1.3.2.5 Torque limit supervision 0 2  0  348 0 = Not used 
1 = Low limit supervision 
2 = High limit supervision

P1.3.2.6 Torque limit supervision value 0.0 300.0 % 100.0  349  
P1.3.2.7 Reference limit supervision 0 2  0  350 0 = Not used 

1 = Low limit 
2 = High limit 

P1.3.2.8 Reference limit supervision 
value 

0.0 100.0 % 0.0  351  

P1.3.2.9 External brake-off delay 0.0 100.0 s 0.5  352  
P1.3.2.10 External brake-on delay 0.0 100.0 s 1.5  353  
P1.3.2.11 FC temperature supervision 0 2  0  354 0 = Not used 

1 = Low limit 
2 = High limit 

P1.3.2.12 FC temperature supervised 
value 

-10 75 °C 40  355  

P1.3.2.13 Supervised analog input 0 1  0  372 0 = AI1 
1 = AI2 

P1.3.2.14 Analog input supervision limit 0 2  0  373 0 = No limit 
1 = Low limit supervision 
2 = High limit supervision

P1.3.2.15 Analog input supervised value 0.00 100.00 % 0.00  374  
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8-6.3 ANALOG OUTPUT 1 (CONTROL KEYPAD: MENU M1→G1.3.3) 
 

TABLE 8-12.  OUTPUT SIGNALS, ANALOG OUTPUT 1 — G1.3.3 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.3.3.1 Analog output 

signal selection 
AnOUT:0.1 AnOUT:E.10  AnOUT:A.1  464  

P1.3.3.2 Analog output 
function 

0 14  1  307 0 = Not used 
1 = Output freq. (0 – fmax) 
2 = Freq. reference (0 – fmax) 
3 = Motor speed (0 – Motor  
       nominal speed) 
4 = Motor current (0 – InMotor) 
5 = Motor torque (0 – TnMotor) 
6 = Motor power (0 – PnnMotor) 
7 = Motor voltage (0 – VnMotor) 
8 = DC-link volt (0 – 1000V) 
9 = PID controller ref. value 
10 = PID contr. act.value 1 
11 = PID contr. act.value 2 
12 = PID contr. error value 
13 = PID controller output 
14 = PT100 temperature 

P1.3.3.3 Analog output 
filter time 

0.00 10.00 s 1.00  308 0.00 = No filtering 

P1.3.3.4 Analog output 
inversion 

0 1  0  309 0 = Not inverted 
1 = Inverted 

P1.3.3.5 Analog output 
minimum 

0 1  0  310 0 = 0 mA 
1 = 4 mA 

P1.3.3.6 Analog output 
scale 

10 1000 % 100  311  

P1.3.3.7 Iout offset -100.00 100.00 % 0.00  375  
 
 
8-6.4 ANALOG OUTPUT 2 (CONTROL KEYPAD: MENU M1→G1.3.4) 
 

TABLE 8-13.  OUTPUT SIGNALS, ANALOG OUTPUT 2 — G1.3.4 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.3.4.1 Analog output 2 

signal selection 
AnOUT:01 AnOUT:E.10  AnOUT:0.1  471  

P1.3.4.2 Analog output 2 
function 

0 14  0  472 See P1.3.3.2 

P1.3.4.3 Analog output 2 
filter time 

0.00 10.00 s 1.00  473 0.00 = No filtering 

P1.3.4.4 Analog output 2 
inversion 

0 1  0  474 0 = Not inverted 
1 = Inverted 

P1.3.4.5 Analog output 2 
minimum 

0 1  0  475 0 = 0 mA 
1 = 4 mA 

P1.3.4.6 Analog output 2 
scale 

10 1000 % 100  476  

P1.3.4.7 Analog output 2 
offset 

-100.00 100.00 % 0.00  477  
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8-6.5 ANALOG OUTPUT 3 (CONTROL KEYPAD: MENU M1→G1.3.5) 
 

TABLE 8-14.  OUTPUT SIGNALS, ANALOG OUTPUT 3 — G1.3.5 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.3.5.1 Analog output 3 signal 

selection 
AnOUT:01 AnOUT:E.10  AnOUT:0.1  478  

P1.3.5.2 Analog output 3 
function 

0 14  0  479 See P1.3.3.2 

P1.3.5.3 Analog output 3 filter 
time 

0.00 10.00 s 1.00  480 0.00 = No filtering

P1.3.5.4 Analog output 3 
inversion 

0 1  0  481 0 = Not inverted 
1 = Inverted 

P1.3.5.5 Analog output 3 
minimum 

0 1  0  482 0 = 0 mA 
1 = 4 mA 

P1.3.5.6 Analog output 3 scale 10 1000 % 100  483  
P1.3.5.7 Analog output 3 offset -100.00 100.00 % 0.00  484  
 
 
8-6.6 DRIVE CONTROL PARAMETERS (CONTROL KEYPAD: MENU M1→G1.4) 
 

TABLE 8-15.  DRIVE CONTROL PARAMETERS — G1.4 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.4.1 Ramp 1 shape 0.0 10.0 s 0.0  500 0.00 = Linear 

>0.00 = S-curve ramp time 
P1.4.2 Ramp 2 shape 0.0 10.0 s 0.0  501 0.00 = Linear 

>0.00 = S-curve ramp time 
P1.4.3 Acceleration time 2 0.1 3000.0 s 10.0  502  
P1.4.4 Deceleration time 2 0.1 3000.0 s 10.0  503  
P1.4.5 1 Brake chopper 0 4  0  504 0 = Disabled 

1 = Used when running 
2 = External brake chopper 
3 = Used when stopped/  
       running 
4 = Used when running (no  
       testing) 

P1.4.6 Start mode 0 1  0  505 0 = Ramp 
1 = Flying start 

P1.4.7 Stop mode 0 3  1  506 0 = Coasting 
1 = Ramp 
2 = Ramp+Run enable coast 
3 = Coast+Run enable ramp 

P1.4.8 DC braking current 0.4 x IH 2 x IH A IH  507  
P1.4.9 DC braking time at stop  0.00 600.00 s 0.00  508 0.00 = DC brake is off at stop 
P1.4.10 Frequency to start DC 

braking during ramp stop 
0.10 10.00 Hz 1.50  515  

P1.4.11 DC braking time at start 0.00 600.00 s 0.00  516 0.00 = DC brake is off at start
P1.4.12 Flux brake 0 1  0  520 0 = Off 

1 = On 
P1.4.13 Flux braking current 0.4 x IH 2 x IH A IH  519  
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8-6.7 SKIP FREQUENCIES (CONTROL KEYPAD: MENU M1→G1.5) 
 

TABLE 8-16.  SKIP FREQUENCIES— G1.5 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.5.1 Skip frequency range 1 

low limit 
0.0 P1.5.2 Hz 0.00  509  

P1.5.2 Skip frequency range 1 
high limit 

P1.5.1 320.00 Hz 0.00  510 0.00 = No prohibit range 1 

P1.5.3 Skip frequency range 2 
low limit 

0.00 P1.5.4 Hz 0.00  511  

P1.5.4 Skip frequency range 2 
high limit 

P1.5.3 320.00 Hz 0.00  512 0.00 = No prohibit range 2 

P1.5.5 Skip frequency range 3 
low limit 

0.00 P1.5.6 Hz 0.00  513  

P1.5.6 Skip frequency range 3 
high limit 

P1.5.5 320.00 Hz 0.00  514 0.00 = No prohibit range 3 

P1.5.7 Prohibit acc./dec. ramp 0.1 10.0  1.0  518 Multiplier for ramp time in prohibit 
frequency range, e.g. 0.1 - 10% of 
normal ramp time 
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8-6.8 MOTOR CONTROL PARAMETERS (CONTROL KEYPAD: MENU M1→G1.6) 
 

TABLE 8-17.  MOTOR CONTROL PARAMETERS — G1.6 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.6.1 1 Motor control mode 0 1  0  600 0 = Frequency control 

1 = Speed control 
P1.6.2 1 V/Hz optimization 0 1  0  109 0 = Not used 

1 = Automatic torque boost 
P1.6.3 1 V/Hz ratio selection 0 3  0  108 0 = Linear 

1 = Squared 
2 = Programmable 
3 = Linear with flux optim. 

P1.6.4 1 Field weakening 
point 

8.00 320.00 Hz 60.00  602  

P1.6.5 1 Voltage at field 
weakening point 

10.00 200.00 % 100.00  603 n% x VnMotor 

P1.6.6 1 V/Hz curve midpoint 
frequency 

0.00 P1.6.4 Hz 60.00  604  

P1.6.7 1 V/Hz curve midpoint 
voltage 

0.00 P1.6.5 % 100.00  605 n% x VnMotor 
Parameter max. value = par. 1.6.5 

P1.6.8 1 Output voltage at 
zero frequency 

0.00 40.00 % 0.00  606 n% x VnMotor 

P1.6.9 Switching frequency 1.0 Varies kHz Varies  601 See Table 9-12 on for exact values

P1.6.10 1 Overvoltage 
controller 

0 2  1  607 0 = Not used 
1 = Used (no ramping) 
2 = Used (ramping) 

P1.6.11 Undervoltage 
controller 

0 1  1  608 0 = Not used 
1 = Used 

 
 
8-6.9 PROTECTIONS (CONTROL KEYPAD: MENU M1→G1.7) 
 

TABLE 8-18.  PROTECTIONS — G1.7 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.7.1 Response to 4mA 

reference fault 
0 5  4  700 0 = No response 

1 = Warning 
2 = Warning+Previous Freq. 
3 = Warning+Preset Freq  
       P1.7.2 
4 = Fault, stop acc. to P1.4.7 
5 = Fault, stop by coasting 

P1.7.2 4mA reference fault 
frequency 

0.00 P1.1.2 Hz 0.00  728  

P1.7.3 Response to external 
fault 

0 3  2  701 0 = No response 
1 = Warning 
2 = Fault, stop per P1.4.7 
3 = Fault, stop by coasting 
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TABLE 8-18.  PROTECTIONS — G1.7 (continued) 
 
Code Parameter Min. Max. Unit Default Cust ID Note 
P1.7.4 Input phase 

supervision 
0 3  0  730 See P1.7.3 

P1.7.5 Response to 
undervoltage fault 

0 1  0  727 0 = Fault Stored 
1 = No History 

P1.7.6 Output phase 
supervision 

0 3  2  702 See P1.7.3 

P1.7.7 Ground fault 
protection 

0 3  2  703 See P1.7.3 

P1.7.8 Thermal protection 
of the motor 

0 3  2  704 See P1.7.3 

P1.7.9 Motor ambient 
temperature factor 

-100.0 100.0 % 0.0  705  

P1.7.10 Motor cooling factor 
at zero speed 

0.0 150.0 % 40.0  706 As a % of In motor 

P1.7.11 Motor thermal time 
constant 

1 200 min 45  707  

P1.7.12 Motor duty cycle 0 100 % 100  708  
P1.7.13 Stall protection 0 3  1  709 See P1.7.3 
P1.7.14 Stall current 0.1 InMotor x 2 A IL  710  
P1.7.15 Stall time limit 1.00 120.00 s 15.00  711  
P1.7.16 Stall frequency limit 1.0 P1.1.2 Hz 25.00  712  
P1.7.17 Underload protection 0 3  0  713 See P1.7.3 
P1.7.18 Underload protect. 

fnom torque 
10 150.0 % 50.0  714  

P1.7.19 Underload protect.  
fo torque 

5.0 150.0 % 10.0  715  

P1.7.20 Underload protection 
time limit  

2.00 600.00 s 20.00  716  

P1.7.21 Response to 
thermistor fault 

0 3  2  732 See P1.7.3 

P1.7.22 Response to fieldbus 
fault 

0 3  2  733 See P1.7.3 

P1.7.23 Response to slot 
fault 

0 3  2  734 See P1.7.3 

P1.7.24 No. of PT100 inputs 0 3  0  739  
P1.7.25 Response to PT100 

fault 
0 1  0  740 0 = Fault stored to history 

1 = Fault not stored to history 
P1.7.26 PT100 warning limit -30.0 200.0 °C 120.0  741  
P1.7.27 PT100 fault limit -30.0 200.0 °C 130.0  742  
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8-6.10 AUTORESTART PARAMETERS (CONTROL KEYPAD: MENU M1→G1.8) 
 

TABLE 8-19.  AUTORESTART PARAMETERS — G1.8 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.8.1 Wait time 0.10 10.00 s 0.50  717  
P1.8.2 Trial time 0.00 60.00 s 30.00  718  
P1.8.3 Start mode 0 2  0  719 0 = Ramp 

1 = Flying start 
2 = Start per P1.4.6 

P1.8.4 Number of tries after undervoltage 
trip 

0 10  1  720  

P1.8.5 Number of tries after overvoltage 
trip 

0 10  1  721  

P1.8.6 Number of tries after overcurrent 
trip 

0 3  1  722  

P1.8.7 Number of tries after 4mA 0 10  1  723  
P1.8.8 Number of tries after motor 

temperature fault trip 
0 10  1  726  

P1.8.9 Number of tries after external fault 
trip 

0 10  0  725  

P1.8.10 Number of tries after underload 
fault trip 

0 10  1  738  

 
 
8-6.11 PUMP AND FAN CONTROL PARAMETERS  

(CONTROL KEYPAD: MENU M1→G1.9) 
 

TABLE 8-20.  PUMP AND FAN CONTROL PARAMETERS — G1.9 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
P1.9.1 Number of auxiliary 

drives 
0 4  1  1001  

P1.9.2 Start frequency. 
auxiliary drive 1 

P1.9.3 320.00 Hz 61.00  1002  

P1.9.3 Stop frequency. 
auxiliary drive 1 

P1.1.1 P1.9.2 Hz 10.00  1003  

P1.9.4 Start frequency. 
auxiliary drive 2 

P1.9.5 320.00 Hz 61.00  1004  

P1.9.5 Stop frequency. 
auxiliary drive 2 

P1.1.1 P1.9.4 Hz 10.00  1005  

P1.9.6 Start frequency. 
auxiliary drive 3 

P1.9.7 320.00 Hz 61.00  1006  

P1.9.7 Stop frequency. 
auxiliary drive 3 

P1.1.1 P1.9.6 Hz 10.00  1007  

P1.9.8 Start frequency. 
auxiliary drive 4 

P1.9.9 320.00 Hz 61.00  1008  

P1.9.9 Stop frequency. 
auxiliary drive 4 

P1.1.1 P1.9.8 Hz 10.00  1009  
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TABLE 8-20.  PUMP AND FAN CONTROL PARAMETERS — G1.9 (continued) 
 
Code Parameter Min. Max. Unit Default Cust ID Note 
P1.9.10 Start delay. auxiliary 

drives 
0.0 300.0 s 4.0  1010  

P1.9.11 Stop delay. 
auxiliary drives 

0.0 300.0 s 2.0  1011  

P1.9.12 Reference step. 
auxiliary drive 1 

0.0 100.0 % 0.0  1012  

P1.9.13 Reference step. 
auxiliary drive 2 

0.0 100.0 % 0.0  1013  

P1.9.14 Reference step. 
auxiliary drive 3 

0.0 100.0 % 0.0  1014  

P1.9.15 Reference step. 
auxiliary drive 4 

0.0 100.0 % 0.0  1015  

P1.9.16 PID controller 
bypass 

0 1  0  1020 1 = PID contr. bypassed 

P1.9.17 Analog input 
selection for input 
pressure 
measurement 

0 5  0  1021 0 = Not used 
1 = AI1 
2 = AI2 
3 = AI3 
4 = AI4 
5 = Fieldbus signal 

P1.9.18 Input pressure 
 high limit 

0.0 100.0 % 30.00  1022  

P1.9.19 Input pressure 
 low limit 

0.0 100.0 % 20.00  1023  

P1.9.20 Output pressure 
drop 

0.0 100.0 % 30.00  1024  

P1.9.21 Frequency drop 
delay 

0.0 300.0 s 0.0  1025 0.0 = No delay 
300.0 = No frequency drop 

P1.9.22 Frequency increase 
delay 

0.0 300.0 s 0.0  1026 0.0 = No delay 
300.0 = No frequency drop 

P1.9.23 Interlock selection 0 2  1  1032 0 = Interlocks not used 
1 = Set new interlock last; update 
       order after value of P1.9.26  
       or Stop state 
2 = Stop and update order  
       immediately 

P1.9.24 Autochange 0 1  1  1027 0 = Not used 
1 = Autochange used 

P1.9.25 Autochange and 
interlock 
automatics selection 

0 1  1  1028 0 = Auxiliary drives only 
1 = All drives 

P1.9.26 Autochange interval 0.0 3000.0 h 48.0  1029 0.0 = TEST = 40 s 
P1.9.27 Autochange; 

maximum number 
of auxiliary drives 

0 4  1  1030  

P1.9.28 Autochange 
frequency limit 

0.00 P1.1.2 Hz 30.00  1031  

P1.9.29 Actual value special 
display minimum 

0.0 3000.0  0.0  1033  

P1.9.30 Actual value special 
display maximum 

0.0 3000.0  10.0  1034  

P1.9.31 Actual value special 
display decimals 

0 4  1  1035  
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8-6.12  KEYPAD CONTROL (CONTROL KEYPAD: MENU M2) 
 
This menu provides the parameters for the setting of the keypad frequency reference, the 
selection of motor direction when in keypad operation, and when the STOP button is active. 
 

TABLE 8-21.  KEYPAD CONTROL PARAMETERS — M2 
 

Code Parameter Min. Max. Unit Default Cust ID Note 
R2.1 Keypad reference P1.1.1 P1.1.2 Hz     
P2.2 Direction (on keypad) 0 1  0  123 0 = Forward 

1 = Reverse 
P2.3 PID reference 1 0.00 100.00 % 0.00    
P2.4 PID reference 2 0.00 100.00 % 0.00    
P2.5 Stop button active 0 1  1  114 0 = Limited function of Stop button 

1 = Stop button always enabled 
 
 
8-6.13 MENUS — M3 TO M6 
 
Menus M3 to M6 provide information on the Active Faults, Fault History, System Menu settings 
and the Expander Board setup.  
 
 
8-6.14 MONITORING MENU — M7 
 
The monitored items are the actual values of parameters and signals as well as the status and 
measurements of other elements. Monitored items cannot be edited. 
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SECTION IX 
 

DESCRIPTION OF PARAMETERS 
 
 
 
9-1 INTRODUCTION 
 
On the following pages you will find the parameter descriptions arranged according to the 
individual ID number of the parameter. A parameter ID number with a (2) footnote (e.g., 4182 
Motor Potentiometer UP) indicates that the TTF programming method shall be applied to this 
parameter (see section 7-3). 
 
Some parameter names are followed by a number code indicating the applications in which the 
parameter is included. If no code is shown, the parameter is available in all applications. See the 
list of applications below. The parameter numbers under which the parameter appears in 
different applications are also given.  
 

1 Basic Application 
2 Standard Application 
3 Local/Remote Control Application 
4 Multi-Step Speed Control Application 
5 PID Control Application 
6 Multi-Purpose Control Application 
7 Pump and Fan Control Application 

 
101 Minimum frequency  (P1.1, P1.1.1) 
102 Maximum frequency  (P1.2, P1.1.2) 

 Defines the frequency limits of the frequency converter. The maximum value for these 
parameters is 320 Hz. The software will automatically check the values of ID105, ID106, 
ID315 and ID728. 

 
103 Acceleration time 1  (P1.3, P1.1.3) 
104 Deceleration time 1  (P1.4, P1.1.4) 

 These limits correspond to the time required for the output frequency to accelerate from 
the zero frequency to the set maximum frequency (ID102). 

 
105 Preset speed 1 1246 (P1.18, P1.1.14, P1.1.15) 
106 Preset speed 2 1246 (P1.19, P1.1.15, P1.1.16) 

 Parameter values are automatically limited between the minimum and maximum 
frequencies (ID101, ID102). Note the use of the TTF-programming method in the Multi-
Purpose Control Application. See ID419, ID420 and ID421. 
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TABLE 9-1.  PRESET SPEED 
 

Speed 
Multi-step speed 
select 1 (DIN4) 

Multi-step speed 
select 2 (DIN5) 

Basic speed 0 0 

ID105 1 0 

ID106 0 1 
 
107 Current limit  (P1.5, P1.1.5) 
 This parameter determines the maximum motor current from the frequency converter. The 

parameter value range differs from size to size. 
 
108 V/Hz ratio selection 234567 (P1.6.3) 
 Linear: 
 0 The voltage of the motor changes linearly with the frequency in the constant 

flux area from 0 Hz to the field weakening point where the nominal voltage is 
supplied to the motor. A linear V/Hz ratio should be used in constant torque 
applications. This default setting should be used if there is no special need for 
another setting. 

 Squared: 
 1 The voltage of the motor changes following a squared curve form with the 

frequency in the area from 0 Hz to the field weakening point where the 
nominal voltage is supplied to the motor. The motor runs under magnetized 
below the field weakening point and produces less torque and 
electromechanical noise. A squared V/Hz ratio can be used in applications 
where the torque demand of the load is proportional to the square of the 
speed, e.g. in centrifugal fans and pumps. 

 
 

 
Figure 9-1.  Linear and Squared Change of Motor Voltage 
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 Programmable V/Hz curve: 
 2 The V/Hz curve can be programmed with three different points. A 

programmable V/Hz curve can be used if the other settings do not 
satisfy the needs of the application. 

 
 

 
Figure 9-2.  Programmable V/Hz Curve 

 
 

 Linear with flux optimization: 
 3 The frequency converter starts to search for the minimum motor 

current in order to save energy, lower the disturbance level and the 
noise. This function can be used in applications with constant motor 
load, such as fans, pumps, etc. 

 
 
109 V/Hz optimization  (P1.13, P1.6.2) 
 Automatic 

torque 
boost 

The voltage to the motor changes automatically which makes the motor 
produce sufficient torque to start and run at low frequencies. The voltage 
increase depends on the motor type and power. Automatic torque boost can be 
used in applications where starting torque due to starting friction is high, e.g. 
in conveyors. 

  



Description of Parameters ACCel500 All In One Application Software 695140.V10 

   

 
9-4 

 Example: 
 
What changes are required to start the load from 0 Hz? 
• First set the motor nominal values (Parameter group 1.1). 

 
Option 1: Activate the Automatic torque boost. 
Option 2: Programmable V/Hz curve 
 
To obtain the required torque, the zero point voltage and midpoint voltage/frequency (in 
parameter group 1.6) need to be set, so that the motor can draw enough current at the low 
frequencies. First set parameter ID108 to Programmable V/Hz curve (value 2). Increase 
the zero point voltage (ID606) to get enough current at zero speed. Then set the midpoint 
voltage (ID605) to 1.4142*ID606 and the midpoint frequency (ID604) to value 
ID606/100%*ID111. 
 
In high torque, low speed applications, it is likely that the motor will overheat. If the motor 
has to run a prolonged time under these conditions, special attention must be paid to 
cooling the motor. Use external cooling for the motor if the temperature tends to rise too 
high. 

 
110 Nominal voltage of the motor  (P1.6, P1.1.6) 

 Find this value Vn on the rating plate of the motor. This parameter sets the voltage at the 
field weakening point (ID603) to 100% * VnMotor. 

 
111 Nominal frequency of the motor  (P1.7, P1.1.7) 

 Find this value fn on the rating plate of the motor. This parameter sets the field weakening 
point (ID602) to the same value. 

 
112 Nominal speed of the motor  (P1.8, P1.1.8) 

 Find this value nn on the rating plate of the motor. 
 
113 Nominal current of the 

motor 
 (P1.9, P1.1.9) 

 Find this value ln on the rating plate of the motor. 
 
118 PID controller gain 57 (P1.1.12) 

 This parameter defines the gain of the PID controller. If the value of the parameter is set to 
100% a change of 10% in the error value causes the controller output to change by 10%. If 
the parameter value is set to 0 the PID controller operates as ID-controller. See the 
examples on Example 1: 
. 
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119 PID controller I-time 57 (P1.1.13) 

 ID119 defines the integration time of the PID controller. If this parameter is set to 1.00 
second, a change of 10% in the error value causes the controller output to change by 
10.00%/s. If the parameter value is set to 0.00 s the PID controller will operate as PD 
controller. See the examples with parameter 132. 

 
120 Motor Power Factor  (P1.10, P1.1.10) 

 Find this value “Power Factor” on the rating plate of the motor. 
 
124 Jogging speed reference 34567 (P1.1.14, P1.1.15, P1.1.19) 

 Defines the jogging speed selected with the DIN3 digital input which can be programmed 
for Jogging speed. See parameter ID301. 
This parameter’s value is automatically limited between minimum and maximum 
frequency (ID101 and ID102). 

 
126 Preset speed 3 46 (P1.1.17) 
127 Preset speed 4 46 (P1.1.18) 
128 Preset speed 5 46 (P1.1.19) 
129 Preset speed 6 46 (P1.1.20) 
130 Preset speed 7 46 (P1.1.21) 

 These parameter values define the Multi-step speeds selected with the DIN3, DIN4, DIN5 
and DIN6 digital inputs. See also parameters ID105 and ID106. 
These parameter values are automatically limited between minimum and maximum 
frequency (ID101 and ID102). 

 
 

TABLE 9-2.  PRESET SPEEDS 3 TO 7 
 

Speed 
Multi-Step Speed 
Select 1 (DIN4) 

Multi-Step Speed 
Select 2 (DIN5) 

Multi-Step Speed 
Select 3 (DIN6) 

Multi-Step Speed 
Select 4 (DIN3) 

Basic speed 0 0 0 0 
P1.1.17 (3) 1 1 0 0 
P1.1.18 (4) 0 0 1 0 
P1.1.19 (5) 1 0 1 0 
P1.1.20 (6) 0 1 1 0 
P1.1.21 (7) 1 1 1 0 

 
 
132 PID controller D-time 57 (P1.1.14) 

 ID132 defines the derivative time of the PID controller. If this parameter is set to 1.00 
second, a change of 10% in the error value during 1.00 s causes the controller output to 
change by 10.00%. If the parameter value is set to 0.00 s, the PID controller will operate 
as PI controller. See examples below. 
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 Example 1: 

 
In order to reduce the error value to zero, with the given values, the frequency converter 
output behaves as follows: 
 
Given values: 
 
P1.1.12, P = 0%  
P1.1.13, I-time = 1.00 s  
P1.1.14, D-time = 0.00 s                                     Min freq. = 0 Hz 
Error value (setpoint – process value) = 10.00% Max freq. = 60 Hz 
 
In this example, the PID controller operates practically as an I-controller only. According 
to the given value of P1.1.13 (I-time), the PID output increases by 5 Hz (10% of the 
difference between the maximum and minimum frequency) every second until the error 
value is 0. 

 
 

 
Figure 9-3.  PID Controller Function as I-Controller 
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 Example 2: 
 
Given values: 
 
P1.1.12, P = 100%  
P1.1.13, I-time = 1.00 s  
P1.1.14, D-time = 1.00 s                                     Min freq. = 0 Hz 
Error value (setpoint – process value) = ±10% Max freq. = 60 Hz 
 
As the power is switched on, the system detects the difference between the setpoint and 
the actual process value and starts to either raise or decrease (in case the error value is 
negative) the PID output according to the I-time. Once the difference between the setpoint 
and the process value has been reduced to 0, the output is reduced by the amount 
corresponding to the value of P1.1.13. 
 
In case the error value is negative, the frequency converter reacts reducing the output 
correspondingly. See Figure 9-4.  

 
 

 
Figure 9-4.  PID Output Curve with the Values of Example 2 
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 Example 3: 

 
Given values: 
 
P1.1.12, P = 100%  
P1.1.13, I-time = 0.00 s  
P1.1.14, D-time = 1.00 s                                      Min freq. = 0 Hz 
Error value (setpoint – process value) = ±10%/s  Max freq. = 60 Hz 
 
As the error value increases, the PID output also increases according to the set values  
(D-time = 1.00s) 

 
 

 
Figure 9-5.  PID Output Curve with the Values of Example 3 

 
 
133 Preset speed 8 4 (P1.1.22) 
134 Preset speed 9 4 (P1.1.23) 
135 Preset speed 10 4 (P1.1.24) 
136 Preset speed 11 4 (P1.1.25) 
137 Preset speed 12 4 (P1.1.26) 
138 Preset speed 13 4 (P1.1.27) 
139 Preset speed 14 4 (P1.1.28) 
140 Preset speed 15 4 (P1.1.29) 
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TABLE 9-3.  MULTI-STEP SPEED SELECTIONS  
WITH DIGITAL INPUTS DIN3, DIN4, DIN5 AND DIN6 

 

Speed 
Multi-Step Speed 
Select 1 (DIN4) 

Multi-Step Speed 
Select 2 (DIN5) 

Multi-Step Speed 
Select 3 (DIN6) 

Multi-Step Speed 
Select 4 (DIN3) 

P1.1.22 (8) 0 0 0 1 
P1.1.23 (9) 1 0 0 1 
P1.1.24 (10) 0 1 0 1 
P1.1.25 (11) 1 1 0 1 
P1.1.26 (12) 0 0 1 1 
P1.1.27 (13) 1 0 1 1 
P1.1.28 (14) 0 1 1 1 
P1.1.29 (15) 1 1 1 1 

 
 
141 2 AI3 signal selection 567 (P1.2.38, P1.2.4.1) 
 Connect the AI3 signal to the analog input of your choice with this parameter. For more 

information, see section 7-3, “Terminal to Function” (TTF) programming principle. 
 
142 AI3 signal filter time 567 (P1.2.41, P1.2.4.2) 

 When this parameter is given a value greater than 0, the function that filters out 
disturbances from the incoming analog signal is activated. A long filtering time makes the 
regulation response slower. See ID324. 

 
143 AI3 signal range 567 (P1.2.39, P1.2.4.3) 

 With this parameter you can select the AI3 signal range. 
 
 

TABLE 9-4.  SELECTIONS FOR ID143 
 

Application 

Select 5 6 7 
0 0 – 100% 0 – 100% 0 – 100% 

1 20 – 100% 20 – 100% 20 – 100% 

2 — -10 – +10V Customized 

3 — Customized  

 
 
144 AI3 custom setting minimum 67 (P1.2.4.4) 
145 AI3 custom setting maximum 67 (P1.2.4.5) 

 Set the custom minimum and maximum levels for the AI3 signal from 0 to 100%. 
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151 AI3 signal inversion 567 (P1.2.40, P1.2.4.6) 

 0 = No inversion 
1 = Signal inverted 

 
1522 AI4 signal selection 567 (P1.2.42, P1.2.5.1) 

 See ID141. 
 
153 AI4 filter time 567 (P1.2.45, P1.2.5.2) 

 See ID142. 
 
154 AI4 signal range 567 (P1.2.43, P1.2.5.3) 

 See ID143. 
 
155 AI4 custom setting minimum 67 (P1.2.5.4) 
156 AI4 custom setting maximum 67 (P1.2.5.5) 

 See ID144 and ID145. 
 
162 AI4 signal inversion 567 (P1.2.44, P1.2.5.6) 

 See ID151. 
 
1642 Motor control mode 1/2 6 (P1.2.7.22) 

 Contact is open = Motor control mode 1 is selected. 
Contact is closed = Motor control mode 2 is selected. 
See ID600 and ID521. 

 
165 AI1 joystick offset 6 (P1.2.2.11) 

 Define the frequency zero point as follows: With this parameter being displayed, place the 
potentiometer at the assumed zero point and press ENTER on the keypad. Note: This will 
not change the reference scaling. Press the RESET button to change the parameter value 
back to 0.00%. 

 
166 AI2 joystick offset 6 (P1.2.3.11) 

 See ID165. 
 
169 Fieldbus input data 4 

(FBFixedControlWord, bit 6)
6 (P1.3.3.27) 
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170 Fieldbus input data 5 
(FBFixedControlWord, bit 7)

6 (P1.3.3.28) 

 The data from the fieldbus (FBFixedControlWord) can be led to the digital outputs of the 
frequency converter. 

 
171 
& 
172 

Local & Remote Control Place   

 The active control place can be changed by pressing the LOC/REM button on the keypad. 
There are two different places which the frequency converter can be controlled from, 
Local and Remote. For each control place the actual control source is selected with this 
parameter, a different symbol will appear on the alphanumeric display: 

 
TABLE 9-5.  SELECTIONS FOR ID171 AND ID172 

 
Control source Symbol 
I/O terminals 

 
Keypad (panel) 

 
Fieldbus 

 
 
 
173 
& 
174 

Local & Remote Reference 
Selection 

234567  

 Defines which frequency reference source is selected when controlled from the keypad. 
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TABLE 9-6.  SELECTIONS FOR ID173, ID174, AND ID175 
 

Application 
Select 2 – 4 5 6 7 

0 Analog voltage ref. 
Terminals 2 – 3 

Analog voltage ref. 
Terminals 2 – 3 

Analog voltage ref. 
Terminals 2 – 3 

Analog voltage ref. 
Terminals 2 – 3 

1 Analog current ref. 
Terminals 4 – 5 

Analog current ref. 
Terminals 4 – 5 

Analog current ref. 
Terminals 4 – 5 

Analog current ref. 
Terminals 4 – 5 

2 Keypad reference 
(Menu M2) 

AI3 AI1+AI2 AI3 

3 Fieldbus reference 1 AI4 AI1 – AI2 AI4 
4 Motor potentiometer 

(App #3 only) 
Keypad reference 
(Menu M2) 

AI2 – AI1 Keypad reference 
(Menu M2) 

5 — Fieldbus  
reference 1 

AI1 x AI2 Fieldbus  
reference 1 

6 — Potentiometer ref. AI1 joystick Potentiometer ref. 
7 — PID controller ref. AI2 joystick PID controller ref. 
8 — — Keypad reference 

(Menu M2) 
— 

9 — — Fieldbus reference — 

10 — — Potentiometer 
reference; controlled 
with DIN5 (TRUE = 
increase) and DIN6 
(TRUE = decrease) 

— 

11 — — AI1 or AI2, 
whichever is lower 

— 

12 — — AI1 or AI2, 
whichever is greater 

— 

13 — — Max. frequency 
(recommended in 
torque control only) 

— 

14 — — AI1/AI2 selection — 
                  1 FB Speed Reference 
 
 
176 Force local 6 (P1.2.7.19) 

 Forces control place to I/O terminal. 
 
177 Force remote 6 (P1.2.7.20) 

 Forces control place to keypad. 
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300 Start/Stop logic selection 2346 (P1.2.1, P1.2.1.1) 
 
 0 DIN1: closed contact = start forward 

DIN2: closed contact = start reverse 
 
 

 
Figure 9-6.  Start Forward/Start Reverse 

 
 
  The first selected direction has the highest priority. 
  When the DIN1 contact opens the direction of rotation starts to change. 
  If Start forward (DIN1) and Start reverse (DIN2) signals are active 

simultaneously the Start forward signal (DIN1) has priority. 
 
 1 DIN1: closed contact = start — open contact = stop 

DIN2: closed contact = reverse — open contact = forward, see Figure 9-7.  
Start, Stop and Reverse 
 
 
 . 
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Figure 9-7.  Start, Stop and Reverse 

 
 
 2 DIN1: closed contact = start — open contact = stop 

DIN2: closed contact = start enabled — open contact = start disabled 
and drive stopped if running, see Figure 9-8 . 

 3 3-wire connection (pulse control): 
DIN1: closed contact = start pulse 
DIN2: open contact = stop pulse 
(DIN3 can be programmed for reverse command), see Figure 9-8 . 

 
 

 
Figure 9-8.  Start Pulse/Stop Pulse 
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The selections including the text “Rising edge required to start” shall be used to exclude the 
possibility of an unintentional start when, for example, power is connected, re-connected after a 
power failure, after a fault reset, after the drive is stopped by Run Enable (Run Enable = False) 
or when the control place is changed. The Start/Stop contact must be opened before the motor 
can be started. 
 
Applications 2 and 4: 
 4 DIN1: closed contact = start forward (Rising edge required to start) 

DIN2: closed contact = start reverse (Rising edge required to start) 
 5 DIN1: closed contact = start (Rising edge required to start)  

open contact = stop 
DIN2: closed contact = reverse — open contact = forward 

 6 DIN1: closed contact = start (Rising edge required to start)  
open contact = stop 
DIN2: closed contact = start enabled — open contact = start disabled and 
drive stopped if running 

 
Application 3 and 6:  
 4 DIN1: closed contact = start forward 

DIN2: closed contact = reference increases (motor potentiometer reference; 
this parameter is automatically set to 4 if ID174 is set to 3 or 4). 

 5 DIN1: closed contact = start forward (Rising edge required to start) 
DIN2: closed contact = start reverse (Rising edge required to start) 

 6 DIN1: closed contact = start (Rising edge required to start)  
open contact = stop 
DIN2: closed contact = reverse — open contact = forward 

 7 DIN1: closed contact = start (Rising edge required to start)  
open contact = stop 
DIN2: closed contact = start enabled — open contact = start disabled and 
drive stopped if running 

 
Application 3:  
 8 DIN1: closed contact = start forward (Rising edge required to start) 

DIN2: closed contact = reference increases (motor potentiometer reference; 
this parameter is automatically set to 4 if ID174 is set to 3 or 4). 
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301 DIN3 Function 12345 (P1.17, P1.2.2) 
 0 Not used 
 1 External fault, closing contact = Fault is shown and motor is stopped when the 

input is active 
 2 External fault, opening contact = Fault is shown and motor is stopped when 

the input is not active 
 3 Run enable: 

contact open = Motor start disabled and the motor is stopped  
contact closed = Motor start enabled 

 Application 1: 
 4 Run enable: 

contact open = Motor start enabled  
contact closed = Motor start disabled and the motor is stopped 

 Applications 2 to 5: 
 4 Acc./Dec. time select: 

contact open = Acceleration/deceleration time 1 selected  
contact closed = Acceleration/deceleration time 2 selected 

 5 Closing contact: Force control place to I/O terminal 
 6 Closing contact: Force control place to keypad 
 7 Closing contact: Force control place to fieldbus 
 When the control place is forced to change, the values of Start/Stop, Direction and 

Reference valid in the respective control place are used (reference according to parameters 
ID173 and ID174). 
Note: The value of ID125 Keypad Control Place does not change. When DIN3 opens the 
control place is selected according to parameter 3.1. 

 Applications 2 to 5: 
 8 Reverse:  

contact open = Forward  
contact closed = Reverse  
Note: Can be used for reversing if ID300 has a value of 3. 

 Applications 3 to 5: 
 9 Jogging speed, contact closed = Jogging speed selected for frequency 

reference 
 10 Fault reset, contact closed = Resets all faults 
 11 Acc./dec. operation prohibited, contact closed = Stops acceleration or 

deceleration until the contact is opened 
 12 DC-braking command, contact closed = In Stop mode, the DC-braking 

operates until the contact is opened, see Figure 9-9.  DIN3 as DC-Brake Command 
Input . 

 Applications 3 and 5: 
 13 Motor potentiometer down, contact closed = Reference decreases until the 

contact is opened 
 Application 4: 
 13 Preset speed 
 



Description of Parameters ACCel500 All In One Application Software 695140.V10 

   

 
9-17 

 
Figure 9-9.  DIN3 as DC-Brake Command Input – 

 a) Stop mode = ramp, b) Stop mode = coasting 
 
 
302 Reference Offset for Current 

Input 
12 (P1.15, P1.2.3) 

 0 No offset: 0 – 20 mA 
 1 Offset: 4 mA (“living zero”) provides supervision of zero level signal. In the 

Standard Application, the response to reference fault can be programmed with 
ID700. 

 
303 Reference Scaling, Minimum 

Value 
2346 (P1.2.4, P1.2.16, P1.2.2.6) 

304 Reference Scaling, Maximum 
Value 

2346 (P1.2.5, P1.2.17, P1.2.2.7) 

 Setting value limits: 0 ≤ ID303 ≤ ID304 ≤ ID102. If ID303 = 0 scaling is set off. The 
minimum and maximum frequencies are used for scaling. 

 

 
Figure 9-10.  With and Without Reference Scaling – 
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Left: Reference scaling, Right: No scaling used (ID303 = 0) 
 
 
305 Reference Inversion 2 (P1.2.6) 

 Inverts reference signal: Max. ref. signal = Min. set freq.  
Min. ref. signal = Max. set freq. 

 0 No inversion 
 1 Reference inverted 
 
 

 
Figure 9-11.  Reference Inversion 

 
 
 
 
 
 
306 Reference Filter Time 2 (P1.2.7) 

 Filters out disturbances from the incoming analog Vin signal. A long filtering time makes 
regulation response slower. 
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Figure 9-12.  Reference Filtering 

 
 
307 Analog Output Function  (P1.16, P1.3.2, P1.3.5.2, P1.3.3.2) 

 This parameter selects the desired function for the analog output signal. See the specific 
parameters for the values available in each respective application. 

 
308 Analog Output Filter Time 234567 (P1.3.3, P1.3.5.3, P1.3.3.3) 

 Defines the filtering time for the analog output signal. Setting this parameter value to 0.00 
will deactivate filtering.  

 

 
Figure 9-13.  Analog Output Filtering 
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309 Analog Output Inversion 234567 (P1.3.4, P1.3.5.4, P1.3.3.4) 

 Inverts the analog output signal: 
Maximum output signal = Minimum set value 
Minimum output signal = Maximum set value 
See ID311 in Figure 9-14. 

 

 
Figure 9-14.  Analog Output Invert 

 
 
310 Analog Output Minimum 234567 (P1.3.5, P1.3.5.5, P1.3.3.5) 

 Defines the signal minimum to be either 0 mA or 4 mA (“living zero”). Note the 
difference in analog output scaling in ID311 (See Figure 9-15). 

 0 Set minimum value to 0 mA 
 1 Set minimum value to 4 mA 
 
311 Analog Output Scale 234567 (P1.3.6, P1.3.5.6, P1.3.3.6) 

 Scaling factor for analog output.  
 
 

TABLE 9-7.  ANALOG OUTPUT SCALING 
 

Signal Max. Value of the Signal 
Output frequency Max frequency (ID102) 

Freq. Reference Max frequency (ID102) 

Motor speed Motor nom. speed 1xnmMotor 

Output current Motor nom. current 1xImMotor 

Motor torque Motor nom. torque 1xTmMotor 

Motor power Motor nom. power 1xPmMotor 

Motor voltage 100% x VnMotor 
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DC-link voltage 
PI-ref. value 
PI act. value 1 
PI act. value 2 
PI error value 
PI output 

1000 V 
100% x ref. value max. 
100% x actual value max. 
100% x actual value max. 
100% x error value max. 
100% x output max. 

 

 
Figure 9-15.  Analog Output Scaling 

 
 
312 Digital output function 23456 (P1.3.7, P1.3.1.2) 
313 Relay output 1 function 2345 (P1.3.8, P1.3.1.3) 
314 Relay output 2 function 2345 (P1.3.9) 
 

TABLE 9-8.  OUTPUT SIGNALS VIA DO1 AND OUTPUT RELAYS RO1 AND RO2 
 

Setting value Signal content 
0 = Not used Out of operation 
Digital output DO1 sinks current and programmable relay (RO1, RO2) is activated when: 
1 = Ready The frequency converter is ready to operate 
2 = Run The frequency converter is operating (motor is running) 
3 = Fault A fault trip has occurred 
4 = Fault inverted A fault trip not occurred 
5 = Overheat warning The heat-sink temperature exceeds +70°C 
6 = External fault or warning Fault or warning depending on ID701 
7 = Reference fault or warning Fault or warning depending on ID700 

• if analog reference is 4 – 20 mA and signal is <4 mA 
8 = Warning Always if a warning exists 
9 = Reversed The reverse command has been selected 
10 = Preset speed 1 (Application 2) 
10 = Jogging speed (Applications 3456) 

The preset speed has been selected with digital input 
The jogging speed has been selected with digital input 

11 = At speed The output frequency has reached the set reference 
12 = Motor regulator activated Overvoltage or overcurrent regulator was activated 
13 = Output frequency limit supervision The output frequency is outside the set supervision low limit/high limit 

(ID315 and ID316) 
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Setting value Signal content 
14 = Control from I/O terminals  
         (Application 2) 
14 = Output frequency limit 2 supervision   
         (Applications 3456) 

I/O control mode selected (in menu M2) 
 
The output frequency goes outside the set supervision low limit/high 
limit (ID346 and ID347) 

15 = Thermistor fault or warning   
         (Application 2) 
15 = Torque limit supervision  
         (Applications 3456) 

The thermistor input of option board indicates overtemperature. Fault 
or warning depending on ID732. 
The motor torque is beyond the set supervision low limit/high limit 
(ID348 and ID349). 

16 = Fieldbus input data  
         (Application 2) 
16 = Reference limit supervision  
         (Applications 3456) 

Fieldbus input data (FBFixedControlWord) to DO/RO. 
 
Active reference goes beyond the set supervision low limit/high limit 
(ID350 and ID351) 

17 = External brake control  
         (Applications 3456) 

External brake ON/OFF control with programmable delay (ID352 and 
ID353) 

18 = Control from I/O terminals  
         (Applications 3456) 

External control mode (Menu M2; ID125) 

19 = Frequency converter temperature limit 
         supervision (Applications 3456) 

Frequency converter heatsink temperature goes beyond the set 
supervision limits (ID354 and ID355). 

20 = Unrequested rotation direction   
         (Applications 345) 
20 = Reference inverted (Application 6) 

Rotation direction is different from the requested one. 

21 = External brake control inverted  
         (Applications 3456) 

External brake ON/OFF control (ID352 and ID353); Output active 
when brake control is OFF 

22 = Thermistor fault or warning  
        (Applications 3456) 

The thermistor input of option board indicates overtemperature. Fault 
or warning depending on ID732. 

23 = Fieldbus input data  
        (Application 5) 
23 = On/Off control (Application 6) 

Fieldbus input data (FBFixedControlWord) to DO/RO. 
 
Selects the analog input to be monitored. (ID356, ID357, ID358 and 
ID463) 

24 = Fieldbus input data 1  
         (Application 6) 

Fieldbus data (FBFixedControlWord) to DO/RO 

25 = Fieldbus input data 2  
         (Application 6) 

Fieldbus data (FBFixedControlWord) to DO/RO 

26 = Fieldbus input data 3  
         (Application 6) 

Fieldbus data (FBFixedControlWord) to DO/RO 

 
315 Output frequency limit 

supervision function 
234567 (P1.3.10, P1.3.4.1, P1.3.2.1) 

 0 No supervision 
 1 Low limit supervision 
 2 High limit supervision 
 3 Brake-on control (Application 6 only, see page A-1.) 

 If the output frequency goes under/over the set limit (ID316) this function generates a 
warning message via the digital output DO1 or via the relay outputs RO1 or RO2 
depending on the settings of ID312 to ID314. 

 
316 Output frequency limit 

supervision value 
234567 (P1.3.11, P1.3.4.2, P1.3.2.2) 

 Selects the frequency value supervised by ID315. See Figure 9-16. 
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Figure 9-16.  Output Frequency Supervision 

 
 
 
319 DIN2 function 5 (P1.2.1) 

 This parameter has 14 selections. If digital input DIN2 is not used, set this value to 0. 
  0 Not used 
 1 External fault: 

Contact closed = Fault is displayed and the motor stopped when the input is 
active 

 2 External fault: 
Contact open = Fault is displayed and the motor stopped when the input is not 
active 

 3 Run enable: 
Contact open = Start of motor disabled 
Contact closed = Start of motor enabled 

 4 Acceleration or deceleration time selection: 
Contact open = Acceleration/Deceleration time 1 selected 
Contact closed = Acceleration/Deceleration time 2 selected 

 5 Closing contact: Force control place to I/O terminal 
 6 Closing contact: Force control place to keypad 
 7 Closing contact: Force control place to fieldbus 

When the control place is forced to change, the values of Start/Stop, Direction 
and the Reference valid in the respective control place, are used (reference 
according to ID343, ID121 and ID122). 
Note: The value of ID125 (Keypad Control Place) does not change. When 
DIN2 opens the control place is selected according to keypad control place 
selection. 
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 8 Reverse:  
Contact open = Forward 
Contact closed = Reverse 
Note: If several inputs are programmed to reverse, one active contact is 
enough to set the direction to reverse. 

 9 Jog speed (see ID124) 
Contact closed = Jogging speed selected for frequency reference 

 10 Fault reset 
Contact closed = All faults reset 

 11 Acceleration/Deceleration prohibited: 
Contact closed = No acceleration or deceleration possible until the contact is 
opened 

 12 DC braking command: 
Contact closed = In Stop mode, the DC braking operates until the contact is 
opened. See Figure 9-17. 

 13 Motor potentiometer UP: 
Contact closed = Reference increases until the contact is opened. 

 

 
Figure 9-17.  DC Braking Command (Selection 12) Selected for DIN2 

Left: Stop mode = ramp, Right: Stop mode = coasting 
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320 AI1 signal range 34567 (P1.2.4, P1.2.16, P1.2.2.3) 
 
 

TABLE 9-9.  SELECTIONS FOR ID320 
 

Application 

Select 3, 4, 5 6 7 
0 0 – 100% 0 – 100% 0 – 100% 
1 20 – 100% 20 – 100% 20 – 100% 
2 Customized -10 – +10V Customized 
3 — Customized — 

                                    For selection “Customized”, see ID321 and ID322. 
 
 
321 AI1 Custom Setting Minimum 34567 (P1.2.5, P1.2.17, P1.2.2.4) 
322 AI1 Custom Setting Maximum 34567 (P1.2.6, P1.2.18, P1.2.2.5) 

 These parameters set the analog input signal for any input signal span within  
0 – 100%. 

 
323 AI1 Signal Inversion 3457 (P1.2.7, P1.2.19, P1.2.2.6) 

 If this parameter = 0 no inversion of analog Vin signal takes place. 
Note: In Application 3, AI1 is place B frequency reference if parameter  
ID131 = 0 (default). 

 
 

 
Figure 9-18.  AI1 No Signal Inversion 

 
 

 If this parameter = 1 inversion of analog signal takes place. 
max. AI1 signal = minimum set speed 
min. AI1 signal = maximum set speed 
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Figure 9-19.  AI1 Signal Inversion 

 
 
324 AI1 Signal Filter Time 34567 (P1.2.8, P1.2.20, P1.2.2.2) 

 When this parameter is given a value greater than 0, the function that filters out 
disturbances from the incoming analog signal is activated. 
A long filtering time makes the regulation response slower. See Figure 9-20. 

 
 

 
Figure 9-20.  AI1 Signal Filtering 
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325 Analog Input AI2 Signal Range 34567 (P1.2.10, P1.2.22, P1.2.3.3) 
 
 

TABLE 9-10.  SELECTIONS FOR PARAMETER ID325 
 

Application 
Select 3, 4 5 6 7 

0 0 – 20 mA 0 – 20 mA 0 – 100% 0 – 100% 
1 4 – 20 mA 4 mA/ 

20 – 100% 
20 – 100% 20 – 100% 

2 Customized Customized -10 – +10V Customized 
3 — — Customized — 

 
 

 
Figure 9-21.  Analog Input AI2 Scaling 

 
 
326 Analog input AI2 custom 

setting min. 
34567 (P1.2.11, P1.2.23, P1.2.3.4) 

327 Analog input AI2 custom 
setting max. 

34567 (P1.2.12, P1.2.24, P1.2.3.5) 

 These parameters set AI2 for any input signal span within 0 – 100%. 
 
328 Analog input AI2 inversion 3457 (P1.2.13, P1.2.25, P1.2.3.6) 

 See ID323. 
Note: In Application 3, AI2 is the place A frequency reference, if ID117 = 1 (default) 

 
329 Analog input AI2 (Iin) filter 

time 
34567 (P1.2.14, P1.2.25, P1.2.3.2) 

 See ID324. 
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330 DIN5 function 5 (P1.2.3) 

 The digital input DIN5 has 14 possible functions. If it is not used, set the value to 0. 
The selections are the same as in ID319 except: 

 13 Enable PID reference 2: 
Contact open = PID controller reference selected with ID332 
Contact closed = PID controller keypad reference 2 selected with paameter 
R3.5 

 
331 Motor potentiometer ramp 

time 
3567 (P1.2.22, P1.2.27, P1.2.1.2, P1.2.1.15) 

 Defines the speed of change of the motor potentiometer value. 
 
332 PID controller reference 

signal (Place A) 
57 (P1.1.11) 

 Defines which frequency reference place is selected for the PID controller. 
 

 
TABLE 9-11.  SELECTIONS FOR ID332 

 
Application 

Select 5 7 
0 AI1; terminals 2 – 3 AI1; terminals 2 – 3 
1 AI2; terminals 4 – 5 AI2; terminals 4 – 5 
2 PID ref. from menu M2, parameter R34 AI3 
3 Fieldbus reference (FBProcessDataIN1) AI4 
4 Motor potentiometer reference PID ref. from menu M2, parameter R34 

5 — Fieldbus reference (FBProcessDataIN1) 
6 — Motor potentiometer reference 

 
 
333 PID controller actual value 

selection 
57 (P1.2.8, P1.2.1.8) 

 This parameter selects the PID controller actual value. 
  
 0 Actual value 1 
 1 Actual value 1 + Actual value 2 
 2 Actual value 1 – Actual value 2 
 3 Actual value 1 * Actual value 2 
 4 Greater one of Actual value 1 and Actual value 2 
 5 Smaller one of Actual value 1 and Actual value 2 
 6 Mean value of Actual value 1 and Actual value 2 
 7 Square root of Actual value 1 + Square root of Actual value 2 
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334 Actual value 1 selection 57 (P1.2.9, P1.2.1.9) 
 
335 Actual value 2 selection 57 (P1.2.10, P1.2.1.10) 
  
 0 Not used 
 1 AI1 (control board) 
 2 AI2 (control board) 
 3 AI3 
 4 AI4 
 5 Fieldbus (Actual value 1: FBProcessDataIN2; Actual value 2: 

FBProcessDataIN3) 
 Application 5: 
 6 Motor torque 
 7 Motor speed 
 8 Motor current 
 9 Motor power 
 10 Encoder frequency (for Actual value 1 only) 

 
336 Actual value 1 minimum scale 57 (P1.2.11, P1.2.1.11) 
 Sets the minimum scaling point for Actual value 1. See Figure 9-22. 
 
337 Actual value 1 maximum scale 57 (P1.2.12, P1.2.1.12) 
 Sets the maximum scaling point for Actual value 1. See Figure 9-22. 
 
338 Actual value 2 minimum scale 57 (P1.2.13, P1.2.1.13) 
 Sets the minimum scaling point for Actual value 2. See Figure 9-22. 
 
339 Actual value 2 maximum scale 57 (P1.2.14, P1.2.1.14) 
 Sets the maximum scaling point for Actual value 2. See Figure 9-22. 
 

 
Figure 9-22.  Examples of Actual Value Signal Scaling 
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340 PID error value inversion 57 (P1.2.32, P1.2.1.5) 

 This parameter allows you to invert the error value of the PID controller (and thus the 
operation of the PID controller). 

  
 0 No inversion 
 1 Inverted 
 
341 PID reference rise time 57 (P1.2.33, P1.2.1.6) 

 Defines the time during which the PID controller reference rises from 0% to 100%. 
 
342 PID reference fall time 57 (P1.2.34, P1.2.1.7) 

 Defines the time during which the PID controller reference falls from 100% to 0%. 
 

344 Reference scaling minimum 
value, place B 

57 (P1.2.35, P1.2.1.18) 

345 Reference scaling maximum 
value, place B 

57 (P1.2.36, P1.2.1.19) 

 You can choose a scaling range for the frequency reference from control place B between 
the Minimum and Maximum frequency. 
If no scaling is desired set the parameter value to 0.0. 
In Figure 9-23, input AI1 with signal range 0 – 100% is selected for Place B reference. 

 

 
Figure 9-23.  Control Place B with and without Reference Scaling 
Left: ID344 = 0 (No reference scaling), Right: reference scaling 
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346 Output freq. limit 2 
supervision function 

34567 (P1.3.12, P1.3.4.3, P1.3.2.3) 

 0 No supervision 
 1 Low limit supervision 
 2 High limit supervision 
 3 Brake-on control (Application 6 only, see page A-1.) 
 4 Brake-on/off control (Application 6 only, see page A-1.) 

 If the output frequency goes under/over the set limit (ID347) this function generates a 
warning message via the digital output DO1 or relay outputs RO1 or RO2 depending on: 
1) the settings of ID312 to ID314 (Applications 3, 4, 5) or … 
2) to which output the supervision signals (ID447 and ID448) are connected (Applications 
6 and 7). 

 
347 Output frequency limit 2 

supervision value 
34567 (P1.3.13, P1.3.4.4, P1.3.2.4) 

 Selects the frequency value supervised by ID346. See Figure 9-16. 
 
348 Torque limit, supervision 

function 
34567 (P1.3.14, P1.3.4.5, P1.3.2.5) 

  0 No supervision 
 1 Low limit supervision 
 2 High limit supervision 
 3 Brake-off control (Application 6 only, see page A-1.) 

 If the calculated torque value falls below or exceeds the set limit (ID349) this function 
generates a warning message via the digital output DO1 or via a relay output RO1 or RO2 
depending on: 
1) the settings of ID312 to ID314 (Applications 3, 4, 5) or … 
2) to which output the supervision signal (ID451) is connected (Applications 6 and 7). 

 
349 Torque limit, supervision 

value 
34567 (P1.3.15, P1.3.4.6, P1.3.2.6) 

 Set here the torque value to be supervised by ID348. 
Applications 3 and 4: 
The torque supervision value can be reduced below the setpoint with the external free 
analog input signal, see ID361 and ID362. 
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350 Reference limit, supervision 

function 
34567 (P1.3.16, P1.3.4.7, P1.3.2.7) 

  
 0 No supervision 
 1 Low limit supervision 
 2 High limit supervision 

 If the reference value falls below or exceeds the set limit (ID351), this function generates a 
warning message via the digital output DO1 or via a relay output RO1 or RO2 depending 
on: 
1) the settings of ID312 to ID314 (Applications 3, 4, 5) or … 
2) to which output the supervision signal (ID451) is connected (Applications 6 and 7). 
The supervised reference is the current active reference. It can be place A or B reference 
depending on DIN6 input, or panel reference if the panel is the active control place. 

 
351 Reference limit, supervision 

value 
34567 (P1.3.17, P1.3.4.8, P1.3.2.8) 

 The frequency value to be supervised by ID350. 
 
352 External brake-off delay 34567 (P1.3.18, P1.3.4.9, P1.3.2.9) 
353 External brake-on delay 34567 (P1.3.19, P1.3.4.10, P1.3.2.10) 
 The function of the external brake can be timed to the start and stop control signals with 

these parameters. See Figure 9-24.  External Brake Control  and page A-1. 
The brake control signal can be programmed via digital output DO1 or via one of the relay 
outputs RO1 and RO2, see ID312 to ID314 (Applications 3, 4, 5) or ID445 (Applications 6 
and 7). 

 
 

 
Figure 9-24.  External Brake Control 

a) Start/Stop Logic Selection, ID300 = 0, 1 or 2; 
b) Start/Stop Logic Selection, ID300 = 3 
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354 Frequency converter 
temperature limit supervision

34567 (P1.3.20, P1.3.4.11, P1.3.2.11) 

  0 No supervision 
 1 Low limit supervision 
 2 High limit supervision 
 If the temperature of the frequency converter unit falls below or exceeds the set limit 

(ID355), this function generates a warning message via the digital output DO1 or via a 
relay output RO1 or RO2 depending on: 
1) the settings of ID312 to ID314 (Applications 3, 4, 5) or … 
2) to which output the supervision signal (ID451) is connected (Applications 6 and 7). 

 
355 Frequency converter 

temperature limit value 
34567 (P1.3.21, P1.3.4.12, P1.3.2.12) 

 This temperature value is supervised by ID354. 
 
356 On/Off control signal 6 (P1.3.4.13) 
 With this parameter, you can select the analog input to be monitored. 
  0 Not used 
 1 AI1 
 2 AI2 
 3 AI3 
 4 AI4 
 
357 On/Off control low limit 6 (P1.3.4.14) 
358 On/Off control high limit 6 (P1.3.4.15) 

 These parameters set the low and high limits of the signal selected with ID356. See Figure 
9-25. 
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Figure 9-25.  An Example of On/Off-Control 

 
 
359 PID controller minimum limit 5 (P1.2.30) 
360 PID controller maximum limit 5 (P1.2.31) 

 With these parameters, you can set the minimum and maximum limits for the PID 
controller output. 

 Limit setting: -1000.0% (of fmax) < ID359 < ID360 < 1000.0% (of fmax). 
These limits are of importance for example when you define the gain, I-time and  
D-time for the PID controller. 

 
361 Free analog input, signal 

selection 
34 (P1.2.20, P1.2.17) 

 Selection of input signal for the free analog input (an input not used for a reference signal):
  
 0 Not in use 
 1 Voltage signal Vin 
 2 Current signal Iin 

 
362 Free analog input, function 34 (P1.2.21, P1.2.18) 

 This parameter is used for selecting a function for the free analog input signal: 
  0 Function is not in use 
 1 Reduces motor current limit (ID107) 

 This signal will adjust the maximum motor current between 0 and maximum limit set with 
ID107. See Figure 9-26. 
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Figure 9-26.  Scaling of Max. Motor Current 

 
 
 2 Reduces DC braking current 

DC braking current can be reduced with the free analog input signal between 
current 0.4 x IH and the current set with ID507. See Figure 9-27. 

 

 
Figure 9-27.  Reduction of DC Braking Current 

 
 
 3 Reduces acceleration and deceleration times 

Acceleration and deceleration times can be reduced with the free analog input 
signal according to the following formulas: 
Reduced time = set acc./decel. time (ID103, ID104; ID502, ID503) divided by 
the factor R in Figure 9-28. 
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Figure 9-28.  Reduction of Acceleration and Deceleration Times 

 
 
 4 Reduces torque supervision limit 

Set supervision limit can be reduced with the free analog input signal between 
0 and set supervision limit (ID349), see Figure 9-29. 

 

 
Figure 9-29.  Reduction of Torque Supervision Limit 
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363 Start/Stop Logic Selection, 

Place B 
3 (P1.2.15) 

  0 DIN4: closed contact = start forward 
DIN5: closed contact = start reverse 

 
 

 
Figure 9-30.  Place B Start Forward/Start Reverse 

 
  The first selected direction has the highest priority. 
  When the DIN4 contact opens the direction of rotation starts to change.
  If Start forward (DIN4) and Start reverse (DIN5) signals are active 

simultaneously, the Start forward signal (DIN4) has priority. 
 1 DIN4: closed contact = start — open contact = stop 

DIN5: closed contact = reverse — open contact = forward 
See Figure 9-31. 

 

 
Figure 9-31.  Place B Start, Stop, Reverse 
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 2 DIN4: closed contact = start — open contact = stop 
DIN5: closed contact = start enabled —  
open contact = start disabled and drive stopped if running 

 3 3-wire connection (pulse control): 
DIN4: closed contact = start pulse 
DIN5: open contact = stop pulse 
(DIN3 can be programmed for reverse command) See Figure 9-32. 

 

 
Figure 9-32.  Place B Start Pulse/Stop Pulse 

 
 Selections 4 to 6 are used to exclude the possibility of an unintentional start when, for 

example, power is connected, re-connected after a power failure, after a fault reset, after 
the drive is stopped by Run Enable (Run Enable = False) or when the control place is 
changed. The Start/Stop contact must be opened before the motor can be started. 

 4 DIN4: closed contact = start forward (Rising edge required to start) 
DIN5: closed contact = start reverse (Rising edge required to start) 

 5 DIN4: closed contact = start (Rising edge required to start) —  
open contact = stop 
DIN5: closed contact = reverse — open contact = forward 

 6 DIN4: closed contact = start (Rising edge required to start) —  
open contact = stop 
DIN5: closed contact = start enabled —  
open contact = start disabled and drive stopped if running 

 
364 Reference Scaling, Minimum 

Value, Place B 
3 (P1.2.18) 

365 Reference scaling, maximum 
value, place B 

3 (P1.2.19) 

 See ID303 and ID304 above. 
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367 Motor Potentiometer Memory 
Reset (Frequency Reference) 

3567 (P1.2.23, P1.2.28, P1.2.1.3, P1.2.1.16) 

  0 No reset 
 1 Memory reset in stop and power down 
 2 Memory reset in power down 
 
370 Motor Potentiometer Memory 

Reset (PID Reference) 
57 (P1.2.29, P1.2.1.17) 

  0 No reset 
 1 Memory reset in stop and power down 
 2 Memory reset in power down 
 
371 PID Reference 2 (Place A 

Additional Reference) 
7 (P1.2.1.4) 

 If the PID reference 2 enable input function ID330 = TRUE, this parameter defines which 
reference place is selected as PID controller reference. 

  0 AI1 reference (terminals 2 and 3, e.g. potentiometer) 
 1 AI2 reference (terminals 5 and 6, e.g. transducer) 
 2 AI3 reference 
 3 AI4 reference 
 4 PID reference 1 from keypad 
 5 Reference from Fieldbus (FBProcessDataIN3) 
 6 Motor potentiometer 
 7 PID reference 2 from keypad 
 If value 6 is selected for this parameter, the functions Motor potentiometer DOWN and 

Motor potentiometer UP must be connected to digital inputs (ID417 and ID418). 
 
372 Supervised Analog Input 7 (P1.3.2.13) 
  0 Analog reference from AI1 (terminals 2 and 3, e.g. potentiometer) 
 1 Analog reference from AI2 (terminals 4 and 5, e.g. transducer) 
 
373 Analog Input Limit Supervision 7 (P1.3.2.14) 

 If the value of the selected analog input goes under/over the set limit (ID374), this function 
generates a warning message through the digital output or the relay outputs depending on 
to which output the supervision function (ID463) is connected. 

  0 No supervision 
 1 Low limit supervision 
 2 High limit supervision 
 
374 Analog input supervised value 7 (P1.3.2.15) 

 The value of the selected analog input to be supervised by ID373. 
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375 Analog output offset 67 (P1.3.5.7, P1.3.3.7) 

 Add -100.0 to 100.0% to the analog output. 
 
376 PID sum point reference 

(Place A direct reference) 
5 (P1.2.4) 

 Defines which reference source is added to PID controller output if PID controller is used. 

  0 No additional reference (Direct PID output value) 
 1 PID output + AI1 reference from terminals 2 and 3 (e.g. potentiometer) 
 2 PID output + AI2 reference from terminals 4 and 5 (e.g. transducer) 
 3 PID output + PID keypad reference 
 4 PID output + Fieldbus reference (FBSpeedReference) 
 5 PID output + Motor potentiometer reference 

 If value 5 is selected for this parameter, the values of ID319 and ID301 are automatically 
set to 13. See Figure 9-33. 

 

 
Figure 9-33.  PID Sum Point Reference 

 

 Note: The maximum and minimum limits illustrated in the picture limit only the PID 
output, no other outputs are affected. 

 
377 2 AI1 Signal Selection 234567 (P1.2.8, P1.2.3, P1.2.15, P1.2.2.1) 

 Connect the AI1 signal to the analog input of your choice with this parameter. For more 
information about the TTF programming method, see section 7-3. 
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384 AI1 Joystick Hysteresis 6 (P1.2.2.8) 

 This parameter defines the joystick hysteresis between 0 and 20%. When the joystick or 
potentiometer control is turned from reverse to forward, the output frequency falls linearly 
to the selected minimum frequency (joystick/potentiometer in middle position) and stays 
there until the joystick/potentiometer is turned towards the forward command. How much 
the joystick/potentiometer must be turned to start the increase of the frequency towards the 
selected maximum frequency, is dependent on the amount of joystick hysteresis defined 
with this parameter. 
 
If the value of this parameter is 0, the frequency starts to increase linearly immediately 
when the joystick/potentiometer is turned towards the forward command from the middle 
position. When the control is changed from forward to reverse, the frequency follows the 
same pattern the other way round. See Figure 9-34. 

 
 

 
Figure 9-34.  An Example of Joystick Hysteresis 

 
In this example, the value of ID385 (Sleep limit) = 0 
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385 AI1 Sleep Limit 6 (P1.2.2.9) 

 The frequency converter is automatically stopped if the AI signal level falls below the 
Sleep limit defined with this parameter. See Figure 9-35. 

 
 

 
Figure 9-35.  Example of Sleep Limit Function 
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Figure 9-36.  Joystick Hysteresis with Minimum Frequency at 35 Hz 

 
 
386 AI1 sleep delay 6 (P1.2.2.10) 

 This parameter defines the time the analog input signal has to stay under the Sleep limit 
determined with parameter ID385 in order to stop the frequency converter. 

 
3882 AI2 signal selection 234567 (P1.2.9, P1.2.21, P1.2.3.1) 

 Connect the AI2 signal to the analog input of your choice with this parameter. For more 
information about the TTF programming method, see section 7-3. 

 
393 AI2 Reference Scaling,  

Minimum Value 
6 (P1.2.3.6) 

394 AI2 Reference Scaling, 
Maximum Value 

6 (P1.2.3.7) 

 See ID303 and ID304. 
 
395 AI2 Joystick Hysteresis 6 (P1.2.3.8) 
 See ID384. 

 
396 AI2 Sleep Limit 6 (P1.2.3.9) 
 See ID385. 
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397 AI2 Sleep Delay 6 (P1.2.3.10) 
 See ID386. 

 
399 Scaling of Current Limit 6 (P1.2.6.1) 
  0 Not used 
 1 AI1 
 2 AI2 
 3 AI3 
 4 AI4 
 5 Fieldbus (FBProcessDataIN2) 
 This signal will adjust the maximum motor current between 0 and max. limit set  

with ID107. 
 
400 Scaling of DC Braking 

Current 
6 (P1.2.6.2) 

 See ID399 for the selections. 
DC-braking current can be reduced with the free analog input signal between current 0.4 x 
IH and the current set with ID507. See Figure 9-37. 
 

 

 
Figure 9-37.  Scaling of DC-Braking Current 

 
 
401 Reducing of acceleration and 

deceleration times 
6 (P1.2.6.3) 

 See ID399. 
Acceleration and deceleration times can be reduced with the free analog input signal 
according to the following formulas: 
Reduced time = set acc./deceler. time (ID103, ID104; ID502, ID503) divided by the factor 
R from Figure 9-38. 
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Figure 9-38.  Reducing Acceleration and Deceleration Times 

 
 
402 Reducing of torque 

supervision limit 
6 (P1.2.6.4) 

 See ID399. 
The set torque supervision limit can be reduced with the free analog input signal between 
0 and the set supervision limit, ID349. See Figure 9-39. 

 
 

 
Figure 9-39.  Reducing Torque Supervision Limit 

 
 
403 2 Start signal 1 6 (P1.2.7.1) 

 Signal selection 1 for the start/stop logic. 
Default programming A.1. 
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404 2 Start signal 2 6 (P1.2.7.2) 

 Signal selection 2 for the start/stop logic. 
Default programming A.2. 

 
405 2 External fault (close) 67 (P1.2.7.11, P1.2.6.4) 

 Contact closed: Fault is displayed and motor stopped 
 
406 2 External fault (open) 67 (P1.2.7.12, P1.2.6.5) 

 Contact open: Fault is displayed and motor stopped 
 
407 2 Run enable 67 (P1.2.7.3, P1.2.6.6) 

 Contact open: Start of motor disabled 
Contact closed: Start of motor enabled 

 
408 2 Acceleration/Deceleration 

time selection 
67 (P1.2.7.13, P1.2.6.7) 

 Contact open: Acceleration/Deceleration time 1 selected 
Contact closed: Acceleration/Deceleration time 2 selected 
Set Acceleration/Deceleration times with ID103 and ID104. 

 
409 2 Control from I/O terminal 67 (P1.2.7.18, P1.2.6.8) 

 Contact closed: Force control place to I/O terminal 
 
410 2 Control from keypad 67 (P1.2.7.19, P1.2.6.9) 

 Contact closed: Force control place to keypad 
 
412 2 Reverse 67 (P1.2.7.4, P1.2.6.11) 

 Contact open: Direction forward 
Contact closed: Direction reverse 

 
413 2 Jogging speed 67 (P1.2.7.10, P1.2.6.13) 

 Contact closed: Jog speed selected for frequency reference 
See parameter ID124. 
Default programming: A.4. 

 
414 2 Fault reset 67 (P1.2.7.10, P1.2.6.13) 

 Contact closed: All faults are reset. 
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415 2 Acceleration/Deceleration 
prohibited 

67 (P1.2.7.14, P1.2.6.14) 

 Contact closed: No acceleration or deceleration possible until the contact is opened. 
 
416 2 DC-braking 67 (P1.2.7.15, P1.2.6.15) 

 Contact closed: In STOP mode, the DC braking operates until the contact is opened. 
 
417 2 Motor potentiometer DOWN 67 (P1.2.7.8, P1.2.6.16) 

 Contact closed: Motor potentiometer reference DECREASES until the contact is opened. 
 
418 2 Motor potentiometer UP 67 (P1.2.7.9, P1.2.6.17) 

 Contact closed: Motor potentiometer reference INCREASES until the contact is opened. 
 
419 2 Preset speed 1 6 (P1.2.7.5) 
420 2 Preset speed 2 6 (P1.2.7.6) 
421 2 Preset speed 3 6 (P1.2.7.7) 

 Parameter values are automatically limited between the minimum and maximum 
frequencies (ID101 and ID102). 

 
422 2 AI1/AI2 selection 6 (P1.2.7.17) 

 This parameter is used to select either AI1 or AI2 signal as the frequency reference. 
 
423 2 Start A signal 7 (P1.2.6.1) 

 Start command from control place A. 
Default programming: A.1 

 
424 2 Start B signal 7 (P1.2.6.2) 

 Start command from control place B. 
Default programming: A.4 

 
425 2 Control place A/B selection 7 (P1.2.6.3) 

 Contact open: Control place A 
Contact closed: Control place B 
Default programming: A.6 

 
426 2 Autochange 1 interlock 7 (P1.2.6.18) 

 Contact closed: Interlock of autochange drive 1 or auxiliary drive 1 activated. 
Default programming: A.2. 
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427 Autochange 2 interlock 7 (P1.2.6.19) 

 Contact closed: Interlock of autochange drive 2 or auxiliary drive 2 activated. 
Default programming: A.3. 

 
428 2 Autochange 3 interlock 7 (P1.2.6.20) 

 Contact closed: Interlock of autochange drive 3 or auxiliary drive 3 activated. 
 
429 2 Autochange 4 interlock 7 (P1.2.6.21) 

 Contact closed: Interlock of autochange drive 4 or auxiliary drive 4 activated. 
 
430 2 Autochange 5 interlock 7 (P1.2.6.22) 

 Contact closed: Interlock of autochange drive 5 activated. 
 
431 2 PID reference 2 7 (P1.2.6.23) 

 Contact open: PID controller reference selected with ID332. 
Contact closed: PID controller keypad reference 2 selected with ID371. 

 
432 2 Ready 67 (P1.3.3.1, P1.3.1.1) 

 The frequency converter is ready to operate. 
 
433 2 Run 67 (P1.3.3.2, P1.3.1.2) 

 The frequency converter is operating (the motor is running). 
 
434 2 Fault 67 (P1.3.3.3, P1.3.1.3) 

 A fault trip has occurred. 
Default programming: A.1 for Application 7 and B.2 for Application 6. 

 
435 2 Inverted fault 67 (P1.3.3.4, P1.3.1.4) 

 No fault trip has occurred. 
 
436 2 Warning 67 (P1.3.3.5, P1.3.1.5) 

 General warning signal. 
 
437 2 External fault or warning 67 (P1.3.3.6, P1.3.1.6) 

 Fault or warning depending on ID701. 
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438 2 Reference fault or warning 67 (P1.3.3.7, P1.3.1.7) 

 Fault or warning depending on ID700. 
 
439 2 Overtemperature warning 67 (P1.3.3.8, P1.3.1.8) 

 The heatsink temperature exceeds +70°C. 
 
440 2 Reverse 67 (P1.3.3.9, P1.3.1.9) 

 The Reverse command has been selected. 
 
441 2 Unrequested direction 67 (P1.3.3.10, P1.3.1.10) 

 Motor rotation direction is different from the requested one. 
 
442 2 At speed 67 (P1.3.3.11, P1.3.1.11) 

 The output frequency has reached the set reference. 
 
443 2 Jogging speed 67 (P1.3.3.12, P1.3.1.12) 

 Jogging speed selected. 
 
444 2 External control place 67 (P1.3.3.13, P1.3.1.13) 

 Control from I/O terminal selected (Menu M2; ID125). 
 
445 2 External brake control 67 (P1.3.3.14, P1.3.1.14) 

 External brake ON/OFF control with programmable delay. 
 
446 2 External brake control, 

inverted 
67 (P1.3.3.15, P1.3.1.15) 

 External brake ON/OFF control; Output active when brake control is OFF. 
 
447 2 Output frequency limit 1 

supervision 
67 (P1.3.3.16, P1.3.1.16) 

 The output frequency is outside the set supervision low limit/high limit (see ID315  
and ID316). 

 
448 2 Output frequency limit 2 

supervision 
67 (P1.3.3.17, P1.3.1.17) 

 The output frequency is outside the set supervision low limit/high limit (see ID346  
and ID347). 
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449 2 Reference limit supervision 67 (P1.3.3.18, P1.3.1.18) 

 Active reference is beyond the set supervision low limit/high limit (see ID350 and ID351).
 
450 2 Temperature limit supervision 67 (P1.3.3.19, P1.3.1.19) 

 The frequency converter heatsink temperature is beyond the set supervision limits (see 
ID354 and ID355). 

  
451 2 Torque limit supervision 67 (P1.3.3.20, P1.3.1.20) 

 The motor torque is beyond the set supervision limits (see ID348 and ID349). 
 
452 2 Motor thermal protection 67 (P1.3.3.21, P1.3.1.21) 

 Motor thermistor initiates an overtemperature signal which can be tied to a digital output. 
Note: This parameter will not work unless you have an OPTA3 or OPTB2 (thermistor relay 
board) connected. 

 
454 2 Motor regulator activation 67 (P1.3.3.23, P1.3.1.23) 

 Overvoltage or overcurrent regulator has been activated. 
 
455 2 Fieldbus input data 1 

(FBFixedControlWord, bit 3)
67 (P1.3.3.24, P1.3.1.24) 

456 2 Fieldbus input data 2 
(FBFixedControlWord, bit 4)

67 (P1.3.3.25, P1.3.1.25) 

457 2 Fieldbus input data 3 
(FBFixedControlWord, bit 5)

67 (P1.3.3.26, P1.3.1.26) 

 The data from the fieldbus (FBFixedControlWord) can be tied to frequency converter 
digital outputs. 

 
458 2 Autochange 1/Auxiliary 

drive 1 control 
7 (P1.3.1.27) 

 Control signal for autochange/auxiliary drive 1. 
Default programming: B.1 

 
 
 
459 2 Autochange 2/Auxiliary 

drive 2 control 
7 (P1.3.1.28) 

 Control signal for autochange/auxiliary drive 2. 
Default programming: B.2 
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460 2 Autochange 3/Auxiliary 
drive 3 control 

7 (P1.3.1.29) 

 Control signal for autochange/auxiliary drive 3. If three (or more) auxiliary drives are 
used, we recommend the use of a relay output to connect drive 3. Since the OPTA2 board 
only has two relay outputs, it is advisable to purchase an I/O expander board with extra 
relay outputs (e.g. OPTB5). 

 
461 2 Autochange 4/Auxiliary 

drive 4 control 
7 (P1.3.1.30) 

 Control signal for autochange/auxiliary drive 4. If three (or more) auxiliary drives are 
used, we recommend the use of relay outputs, to connect drives 3 and 4. Since the OPTA2 
board only has two relay outputs it is advisable to purchase an I/O expander board with 
extra relay outputs (e.g. OPTB5). 

 
462 2 Autochange 5 control 7 (P1.3.1.31) 

 Control signal for autochange drive 5. 
 
463 2 Analog input supervision 

limit 
67 (P1.3.3.22, P1.3.1.22) 

 The selected analog input signal is beyond the set supervision limits (see ID372, ID373 
and ID374). 

 
464 2 Analog output 1 signal 

selection 
234567 (P1.3.1, P1.3.5.1, P1.3.3.1) 

 Connect the AO1 signal to the analog output of your choice with this parameter. For more 
information about the TTF programming method, see section 7-3. 

 
471 2 Analog output 2 signal 

selection 
234567 (P1.3.12, P1.3.22, P1.3.6.1, P1.3.4.1) 

 Connect the AO2 signal to the analog output of your choice with this parameter. For more 
information about the TTF programming method, see section 7-3. 

 
472  Analog output 2 function 234567 (P1.3.13, P1.3.23, P1.3.6.2, P1.3.4.2) 
473  Analog output 2 filter time 234567 (P1.3.14, P1.3.24, P1.3.6.3, P1.3.4.3) 
474  Analog output 2 inversion 234567 (P1.3.15, P1.3.25, P1.3.6.4, P1.3.4.4) 
475  Analog output 2 minimum 234567 (P1.3.16, P1.3.26, P1.3.6.5, P1.3.4.5) 
476  Analog output 2 scaling 234567 (P1.3.17, P1.3.27, P1.3.6.6, P1.3.4.6) 

 For more information on these five parameters, see the corresponding parameters for the 
analog output 1, ID307 to ID311. 
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477  Analog output 2 offset 67 (P1.3.6.7, P1.3.4.7) 

 Add -100.0 to 100.0% to the analog output. 
 
478 2 Analog output 3, signal 

selection 
67 (P1.3.7.1, P1.3.5.1) 

 See ID464. 
 
479 Analog output 3, function 67 (P1.3.7.2, P1.3.5.2) 

 See ID307. 
  
480 Analog output 3, filter time 67 (P1.3.7.3, P1.3.5.3) 

 See ID308. 
 
481 Analog output 3 inversion 67 (P1.3.7.4, P1.3.5.4) 

 See ID309. 
 
482 Analog output 3 minimum 67 (P1.3.7.5, P1.3.5.5) 

 See ID310. 
 
483 Analog output 3 scaling 67 (P1.3.7.6, P1.3.5.6) 

 See ID311. 
 
484 Analog output 3 offset 67 (P1.3.7.7, P1.3.5.7) 

 See ID375. 
 
485 Torque limit 6 (P1.2.6.5) 

 See ID399 for the selections. 
 
486 2 Digital output 1 signal  

selection 6 
6 (P1.3.1.1) 

 Connect the delayed DO1 signal to the digital output of your choice with this parameter. 
For more information about the TTF programming method, see section 7-3. 

 
487 Digital output 1 on-delay 6 (P1.3.1.3) 
488 Digital output 1 off-delay 6 (P1.3.1.4) 

 With these parameters you can set on- and off-delays for digital outputs. 
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Figure 9-40.  Digital Outputs 1 and 2, On- and Off-Delays 

 
 
489 2 Digital output 2 signal 

selection 
6 (P1.3.2.1) 

 See ID486. 
 
490 Digital output 2 function 6 (P1.3.2.2) 

 See ID312. 
 
491 Digital output 2 on-delay 6 (P1.3.2.3) 

 See ID487. 
 
492 Digital output 2 off-delay 6 (P1.3.1.4) 

 See ID488. 
 
493 Adjust input 6 (P1.2.1.4) 

 With this parameter you can select the signal, according to which the frequency reference 
to the motor is fine adjusted. 

  0 Not used 
 1 Analog input 1 
 2 Analog input 2 
 3 Analog input 3 
 4 Analog input 4 
 5 Signal from fieldbus (FBProcessDataIN) 
 
494 Adjust minimum 6 (P1.2.1.5) 
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495 Adjust maximum 6 (P1.2.1.6) 

 These parameters define the minimum and maximum of adjusted signals. See 
Figure 9-41. 

 

 
Figure 9-41.  An Example of Adjust Input 

 
 
496 2 Parameter Set 1/Set 2 selection 6 (P1.2.7.21) 

 With this parameter you can select between Parameter Set 1 and Set 2. The input for this 
function can be selected from any slot.  
 
Digital input = FALSE:  
•The active set is saved to set 2 
•Set 1 is loaded as the active set 
Digital input = TRUE: 
•The active set is saved to set 1 
•Set 2 is loaded as the active set 
Note: The parameter values can be changed in the active set only. 

 
498 Start pulse memory 3 (P1.2.24) 

 Giving a value to this parameter determines if the present RUN status is copied when the 
control place is changed from A to B or vice versa. 

  0 The RUN status is not copied 
 1 The RUN status is copied 

 In order for this parameter to have effect, ID300 and ID363 must have been set the value 
3. 
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500 Acceleration/Deceleration 
ramp 1 shape 

234567 (P1.4.1) 

501 Acceleration/Deceleration 
ramp 2 shape 

234567 (P1.4.2) 

 The start and end of the acceleration and deceleration ramps can be smoothed with these 
parameters. Setting a value of 0.0 gives a linear ramp shape which causes acceleration and 
deceleration to react immediately to the changes in the reference signal. 
 
Setting a value from 0.1 – 10 seconds for this parameter produces an S-shaped 
acceleration/deceleration. The acceleration time is determined with ID103 and ID104 
(ID502 and ID503). 

 

 
Figure 9-42.  Acceleration/Deceleration (S-shaped) 

 
 
502 Acceleration time 2 234567 (P1.4.3) 
503 Deceleration time 2 234567 (P1.4.4) 

 These values correspond to the time required for the output frequency to accelerate from 
the zero frequency to the set maximum frequency (ID102). These parameters provide the 
possibility to set two different acceleration/deceleration time sets for one application. The 
active set can be selected with the programmable signal DIN3 (ID301). 

 
504 Brake chopper 234567 (P1.4.5) 
  0 No brake chopper used 
 1 Brake chopper in use and tested when running. Can be tested also in READY 

state 
 2 External brake chopper (no testing) 
 3 Used and tested in READY state and when running 
 4 Used when running (no testing) 
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 When the frequency converter is decelerating the motor, the inertia of the motor and the 
load is fed into an external brake resistor. This enables the frequency converter to 
decelerate the load with a torque equal to that of acceleration (provided that the correct 
brake resistor has been selected). See the separate Brake resistor installation manual. 

 
505 Start Function  (P1.4.6) 

 Ramp: 
 0 The frequency converter starts from 0 Hz and accelerates to the set reference 

frequency within the set acceleration time. (Load inertia or starting friction may 
cause prolonged acceleration times.) 

 Flying start: 
 1 The frequency converter is able to start into a running motor by applying a 

small torque to motor and searching for the frequency corresponding to the 
speed the motor is running at. Searching starts from the maximum frequency 
towards the actual frequency until the correct value is detected. Thereafter, the 
output frequency will be increased/decreased to the set reference value 
according to the set acceleration/deceleration parameters. 
Use this mode if the motor is coasting when the start command is given, with 
the flying start it is possible to ride through short utility voltage interruptions. 

 
506 Stop Function  (P1.4.7) 
  Coasting: 
 0 The motor coasts to a halt without any control from the frequency converter, 

after the Stop command. 
 Ramp: 
 1 After the Stop command, the speed of the motor is decelerated according to 

the set deceleration parameters. If the regenerated energy is high it may be 
necessary to use an external braking resistor for faster deceleration. 

 Normal stop: Ramp/ Run Enable stop: coasting 
 2 After the Stop command, the speed of the motor is decelerated according to 

the set deceleration parameters. However, when Run Enable is selected, the 
motor coasts to a halt without any control from the frequency converter. 

 Normal stop: Coasting/ Run Enable stop: ramping 
 3 The motor coasts to a halt without any control from the frequency converter. 

However, when Run Enable signal is selected, the speed of the motor is 
decelerated according to the set deceleration parameters. If the regenerated 
energy is high, it may be necessary to use an external braking resistor for 
faster deceleration. 

 
507 DC-braking current 234567 (P1.4.8) 

 Defines the current injected into the motor during DC-braking. 
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508 DC-braking time at stop 234567 (P1.4.9) 

 Determines if braking is ON or OFF and the braking time of the DC-brake when the motor 
is stopping. The function of the DC-brake depends on the stop function, ID506. 

 0.0 DC-brake is not used 
 >0.0 DC-brake is in use and its function depends on the Stop function, (ID506). 

The DC-braking time is determined with this parameter. 

  Par. ID506 = 0; Stop function = Coasting: 

 After the stop command, the motor coasts to a stop without control of the frequency 
converter. 
With DC-injection, the motor can be electrically stopped in the shortest possible time, 
without using an optional external braking resistor. 
The braking time is scaled according to the frequency when the DC-braking starts. If the 
frequency is ≥ the nominal frequency of the motor, the set value of parameter ID508 
determines the braking time. When the frequency is ≤10% of the nominal, the braking 
time is 10% of the set value of ID508. 

 
 

 
Figure 9-43.  DC-Braking Time when Stop Mode = Coasting 

 
 

 Par. ID506 = 1; Stop function = Ramp: 

 After the Stop command, the speed of the motor is reduced according to the set 
deceleration parameters, as fast as possible, to the speed defined with ID515, where the 
DC-braking starts. 
The braking time is defined with ID508. If high inertia exists, it is recommended to use 
an external braking resistor for faster deceleration. See Figure 9-44. 
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Figure 9-44.  DC-Braking Time when Stop Mode = Ramp 

 
 
509 Prohibit frequency area 1;  

Low limit 
234567 (P1.5.1) 

510 Prohibit frequency area 1;  
High limit 

234567 (P1.5.2) 

511 Prohibit frequency area 2;  
Low limit 

34567 (P1.5.3) 

512 Prohibit frequency area 2;  
High limit 

34567 (P1.5.4) 

513 Prohibit frequency area 3;  
Low limit 

34567 (P1.5.5) 

514 Prohibit frequency area 3;  
High limit 

34567 (P1.5.6) 

 In some systems it may be necessary to avoid certain frequencies because of mechanical 
resonance problems. With these parameters limits are set for the “skip frequency” regions. 
See Figure 9-45. 
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Figure 9-45.  Example of Prohibit Frequency Area Setting 

 
 
515 DC-braking frequency at stop 234567 (P1.4.10) 

 The output frequency at which the DC-braking is applied. See Figure 9-45. 
 
516 DC-braking time at start 234567 (P1.4.11) 

 DC-brake is activated when the start command is given. This parameter defines the time 
before the brake is released. After the brake is released, the output frequency increases 
according to the set start function by ID505. 

 
518 Acceleration/deceleration 

ramp speed scaling ratio 
between prohibit frequency 
limits 

234567 (P1.5.3, P1.5.7) 

 Defines the acceleration/deceleration time when the output frequency is between the 
selected prohibit frequency range limits (ID509 and ID510). The ramping speed (selected 
acceleration/deceleration time 1 or 2) is multiplied with this factor. E.g. value 0.1 makes 
the acceleration time 10 times shorter than outside the prohibit frequency range limits. 
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Figure 9-46.  Ramp Speed Scaling between Prohibit Frequencies 

 
 
519 Flux braking current 234567 (P1.4.13) 

 Defines the flux braking current value. This value can be set between 0.4*IH and the 
Current limit. 

 
520 Flux brake 234567 (P1.4.12) 

 Instead of DC braking, flux braking is a useful form of braking for motors ≤ 15 kW. When 
braking is needed, the frequency is reduced and the flux in the motor is increased, which in 
turn increases the motor’s capability to brake. Unlike DC braking, the motor speed 
remains controlled during braking. 
The flux braking can be set ON or OFF. 

  0 Flux braking OFF 
 1 Flux braking ON 

 Note: Flux braking converts the energy into heat in the motor, and should be used 
intermittently to avoid motor damage. 

 
521 Motor control mode 2 6 (P1.6.12) 

 With this parameter you can set another motor control mode. The mode which is used is 
determined by ID164. 
 
For the available selections, see ID600. 
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600 Motor control mode 234567 (P1.6.1) 
    
  0 Frequency control: The I/O terminal and keypad references are frequency 

references and the frequency converter controls the output frequency (output 
frequency resolution = 0.01 Hz) 

 1 Speed control: The I/O terminal and keypad references are speed references 
and the frequency converter controls the motor speed compensating for motor 
slip (accuracy ± 0.5%). 

 2 Torque control: In torque control mode, the references are used to control the 
motor torque. 

 3 Speed control (closed loop): The I/O terminal and keypad references are 
speed references and the frequency converter controls the motor speed very 
accurately comparing the actual speed received from the tachometer to the 
speed reference (accuracy ± 0.01%). 

 4 Torque control (closed loop): The I/O terminal and keypad references are 
torque references and the frequency converter controls the motor torque. 

 5 Frequency control (advanced open loop): Frequency control with better 
performance at lower speeds. 

 6 Speed control (advanced open loop): Speed control with better performance at 
lower speeds. 

 
601 Switching frequency 234567 (P1.6.9) 

 Motor noise can be minimized using a high switching frequency. Increasing the switching 
frequency reduces the capacity of the frequency converter unit. The range of this 
parameter depends on the size of the frequency converter: 

 
 

TABLE 9-12.  SIZE-DEPENDENT SWITCHING FREQUENCIES 
 

Type Min. 
[kHz] 

Max. [kHz] Default [kHz] 

0003 – 0061 (460V) 
0003 – 0061 (230V) 

1.0 16.0 10.0 

0072 – 0520 (460V) 1.0 10.0 3.6 
0041 – 0062 (575V) 
0144 – 0208 (575V) 

1.0 6.0 1.5 

 
 
602 Field weakening point 234567 (P1.6.4) 

 The field weakening point is the output frequency at which the output voltage reaches the 
set (ID603) maximum value. 
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603 Voltage at field weakening 
point 

234567 (P1.6.5) 

 Above the frequency at the field weakening point, the output voltage remains at the set 
maximum value. Below the frequency at the field weakening point, the output voltage 
depends on the setting of the V/Hz curve parameters. See ID109, ID108, ID604 and 
ID605. 
When the parameters ID110 and ID111 (nominal voltage and nominal frequency of the 
motor) are set, the parameters ID602 and ID603 are automatically set to the corresponding 
values. If you need different values for the field weakening point and the maximum output 
voltage, change these parameters after setting ID110 and ID111. 

 
604 V/Hz curve, middle point 

frequency 
234567 (P1.6.6) 

 If the programmable V/Hz curve has been selected with ID108 this parameter defines the 
middle point frequency of the curve. See Figure 9-2. 

 
605 V/Hz curve, middle point 

voltage 
234567 (P1.6.7) 

 If the programmable V/Hz curve has been selected with the ID108 this parameter defines 
the middle point voltage of the curve. See See Figure 9-2. 

 
606 Output voltage at zero 

frequency 
234567 (P1.6.8) 

 If the programmable V/Hz curve has been selected with the ID108 this parameter defines 
the zero frequency voltage of the curve. See See Figure 9-2. 

 
607 Overvoltage controller 234567 (P1.6.10) 

 These parameters allow the under-/overvoltage controllers to be switched out of operation. 
This may be useful, for example, if the main supply voltage varies more than -15% to 
+10% and the application will not tolerate this over-/undervoltage. In this case, the 
regulator controls the output frequency taking the supply fluctuations into account. 

  0 Controller switched off 
 1 Controller switched on (no ramping) = Minor adjustments of OP frequency 

are made 
 2 Controller switched on (with ramping) = Controller adjusts OP freq. up to 

max. freq. 
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608 Undervoltage controller 234567 (P1.6.11) 

 See ID607. 
Note: Over-/undervoltage trips may occur when the controllers are switched off. 

  0 Controller switched off 
 1 Controller switched on 
 
609 Torque limit 6 (P1.10.1) 

 With this parameter you can set the torque limit control between 0.0 – 400.0%. 
 
610 Torque limit control P-gain 6 (P1.10.2) 

 This parameter defines the gain of the torque limit controller. 
 
611 Torque limit control I-gain 6 (P1.10.3) 

 This parameter determines the I-gain of the torque limit controller. 
 
612 CL: Magnetizing current 234567 (P1.6.12.1, P1.6.15.1) 

 Sets the motor magnetizing current (no-load current). See page A-3. 
 
613 CL: Speed control P-gain 234567 (P1.6.12.2, P1.6.15.2) 

 Sets the gain for the speed controller in % per Hz. See page A-3. 
 
614 CL: Speed control I-time 234567 (P1.6.12.3, P1.6.15.3) 

 Sets the integral time constant for the speed controller. Increasing the I-time increases 
stability but lengthens the speed response time. See page A-3. 

 
615 CL: Zero speed time at start 234567 (P1.6.12.9, P1.6.15.9) 

 After giving the start command the drive will remain at zero speed for the time defined by 
this parameter. The ramp will be released to follow the set frequency/speed reference after 
this time has elapsed from the instant where the command is given. See page A-3. 

 
616 CL: Zero speed time at stop 234567 (P1.6.12.10, P1.6.15.10) 

 The drive will remain at zero speed with controllers active for the time defined by this 
parameter after reaching the zero speed when a stop command is given. This parameter has 
no effect if the selected stop function (ID506) is Coasting. See page A-3. 
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617 CL: Current control P-gain 234567 (P1.6.12.17, P1.6.15.17) 

 Sets the gain for the current controller. This controller is active only in closed loop and 
advanced open loop modes. The controller generates the voltage vector reference to the 
modulator. See page A-3. 

 
618 CL: Encoder filter time 234567 (P1.6.12.18, P1.6.15.18) 

 Sets the filter time constant for speed measurement. 
The parameter can be used to eliminate encoder signal noise. Too high a filter time 
reduces speed control stability. See page A-3. 

 
619 CL: Slip adjust 234567 P1.6.12.6, P1.6.15.6) 

 The motor name plate speed is used to calculate the nominal slip. This value is used to 
adjust the voltage of motor when loaded. The name plate speed is sometimes a little 
inaccurate and this parameter can therefore be used to trim the slip. Reducing the slip 
adjust value increases the motor voltage when the motor is loaded. See  
page A-3. 

 
620 CL: Load drooping 234567 (P1.6.12.4, P1.6.15.4) 

 The drooping function enables speed drop as a function of load. This parameter sets that 
amount corresponding to the nominal torque of the motor. See page A-3. 

 
621 CL: Startup torque 234567 (P1.6.12.11, P1.6.15.11) 

 Chooses the startup torque. 
Torque Memory is used in crane applications. Startup torque FWD/REV can be used in 
other applications to help the speed controller. See page A-3. 

 0 Not Used 
 1 TorqMemory 
 2 torque Ref 
 3 Torq.Fwd/Rev 
 
622 AOL: Minimum current 234567 (P1.6.13.2, P1.6.16.2) 

 Minimum current to the motor in the current control frequency region. Larger value gives 
more torque, but increases losses. See page A-3. 

 
623 AOL: Flux reference 234567 (P1.6.13.3, P1.6.16.3) 

 Reference for flux below the frequency limit. Larger value gives more torque, but 
increases losses. See page A-3. 
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625 AOL: Zero speed current 234567 (P1.6.13.1, P1.6.16.1) 

 At very low frequencies, this parameter defines the constant current reference to the motor. 
See page A-3. 

 
626 CL: Acceleration 

compensation 
234567 (P1.6.12.5, P1.6.15.5) 

 Sets the inertia compensation to improve speed response during acceleration and 
deceleration. The time is defined as acceleration time to nominal speed with nominal 
torque. This parameter is also active in advanced open loop mode. 

 
627 CL: Magnetizing current at 

start 
234567 (P1.6.12.7, P1.6.15.7) 

628 CL: Magnetizing time at 
start 

234567 (P1.6.12.8, P1.6.15.8) 

 Sets the rise time of magnetizing current. 
 
631 Identification  (P1.6.13, P1.6.16) 
632 AOL: V/Hz boost 234567 (P1.6.13.5, P1.6.16.5) 

 Boost voltage at Frequency Limit to increase flux and torque. See page A-3. 
 
633 CL: Start-up torque, forward 234567 (P1.6.13.5, P1.6.16.5) 

 Sets the start-up torque for forward direction if selected with parameter P1.6.12.11. 
 
634 CL: Start-up torque, reverse 234567 (P1.6.13.2, P1.6.16.2) 

 Sets the start-up torque for reverse direction if selected with parameter P1.6.12.11. 
 
635 AOL: Frequency limit 234567 (P1.6.13.4, P1.6.16.4) 

 Corner frequency for transition to standard V/Hz control. The value is given in % of motor 
nominal frequency. See page A-3. 

 
636 Minimum frequency for 

Open Loop torque control 
6 (P1.10.8) 

 Defines the frequency limit below which the frequency converter operates in the frequency 
control mode. 
Because of the nominal slip of the motor, the internal torque calculation is inaccurate at 
low speeds where it is recommended to use the frequency control mode. 

 
637 Speed controller P gain, 

Open Loop 
6 (P1.6.13) 

 Defines the P gain for the speed controlled in Open Loop control mode. 



Description of Parameters ACCel500 All In One Application Software 695140.V10 

   

 
9-66 

638 Speed controller I gain, 
Open Loop 

6 (P1.6.14) 

 Defines the I gain for the speed controlled in Open Loop control mode. 
 
639 Torque controller P gain 6 (P1.10.9) 

 Defines the P gain of the torque controller. 
 
640 Torque controller I gain 6 (P1.10.10) 

 Defines the I gain of the torque controller. 
 
641 Torque reference selection 6 (P1.10.4) 

 Defines the source for torque reference. 
  0 Not used 
 1 Analog input 1 
 2 Analog input 2 
 3 Analog input 3 
 4 Analog input 4 
 5 Analog input 1 (joystick) 
 6 Analog input 2 (joystick) 
 7 From keypad, parameter R3.5 
 8 Fieldbus 
 
642 Torque reference scaling, 

maximum value 
6 (P1.10.5) 

643 Torque reference scaling, 
minimum value 

6 (P1.10.6) 

 Scale the custom minimum and maximum levels for analog inputs within 
300.0 – 300.0%. 

 
644 Torque speed limit 6 (P1.10.7) 

 With this parameter the maximum frequency for the torque control can be selected. 
  0 Maximum frequency, ID102 
 1 Selected frequency reference 
 2 Preset speed 7, ID130 
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700 Response to the 4 mA 
reference fault 

234567 (P1.7.1) 

  0 No response 
 1 Warning 
 2 Warning, the frequency from 10 seconds back is set as reference 
 3 Warning, the Preset Frequency (ID728) is set as reference 
 4 Fault, stop mode after fault according to ID506 
 5 Fault, stop mode after fault always by coasting 

 A warning or a fault action and message is generated if the 4 – 20 mA reference signal is 
used and the signal falls below 3.5 mA for 5 seconds or below 0.5 mA for 0.5 seconds. 
The information can also be programmed into digital output DO1 or relay outputs RO1 
and RO2. 

 
701 Response to external fault 234567 (P1.7.3) 
  0 No response 
 1 Warning 
 2 Fault, stop mode after fault according to ID506 
 3 Fault, stop mode after fault always by coasting 

 A warning or a fault action and message is generated from the external fault signal in the 
programmable digital inputs DIN3. The information can also be programmed into digital 
output DO1 and into relay outputs RO1 and RO2. 

 
702 Output phase supervision 234567 (P1.7.6) 
  0 No response 
 1 Warning 
 2 Fault, stop mode after fault according to ID506 
 3 Fault, stop mode after fault always by coasting 

 Output phase supervision of the motor ensures that the motor phases have approximately 
equal currents. 

 
703 Earth fault protection 234567 (P1.7.7) 
  0 No response 
 1 Warning 
 2 Fault, stop mode after fault according to ID506 
 3 Fault, stop mode after fault always by coasting 

 Earth fault protection ensures that the sum of the motor phase currents is zero. The 
overcurrent protection is always working and protects the frequency converter from earth 
faults with high currents. 
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704 Motor thermal protection 234567 (P1.7.8) 
  0 No response 
 1 Warning 
 2 Fault, stop mode after fault according to ID506 
 3 Fault, stop mode after fault always by coasting 

 If tripping is selected the drive will stop and activate the fault stage. Deactivating this 
protection, i.e. setting parameter to 0, will reset the thermal stage of the motor to 0%. See 
page A-4. 

 
705 Motor thermal protection: 

Motor ambient temp. factor 
234567 (P1.7.9) 

 The factor can be set between -100.0% – 100.0%. See page A-4. 
 
706 Motor thermal protection: 

Motor cooling factor at zero 
speed 

234567 (P1.7.10) 

 The current can be set between 0 – 150.0% x InMotor. This parameter sets the value for 
thermal current at zero frequency. See Figure 9-47. 
 
The default value is set assuming that there is no external fan cooling the motor. If an 
external fan is used this parameter can be set to 90% (or even higher). 
 
Note: The value is set as a percentage of the motor nameplate data, ID113 (nominal 
current of the motor), not the drive’s nominal output current. The motor’s nominal current 
is the current that the motor can withstand in direct on-line use without being overheated. 
 
If you change the parameter Nominal current of motor, this parameter is automatically 
restored to the default value. 
 
Setting this parameter does not affect the maximum output current of the drive which is 
determined by ID107 alone. See page A-4. 

 



Description of Parameters ACCel500 All In One Application Software 695140.V10 

   

 
9-69 

 
Figure 9-47.  Motor Thermal Current IT Curve 

 
 
707 Motor thermal protection:  

Time constant 
234567 (P1.7.11) 

 This time can be set between 1 and 200 minutes. 
This is the thermal time constant of the motor, the larger the motor, the longer the time 
constant. The time constant is the time within which the calculated thermal stage has 
reached 63% of its final value. 
The motor thermal time is specific to the motor design and it varies between different 
motor manufacturers. 
If the motor’s t6 – time (t6 is the time in seconds the motor can safely operate at six times 
the rated current) is known (given by the motor manufacturer) the time constant parameter 
can be set based on it. As a rule of thumb, the motor thermal time constant in minutes is 
equal to 2xt6. If the drive is in stop stage the time constant is internally increased to three 
times the set parameter value. The cooling in the stop stage is based on convection and the 
time constant is increased. See Figure 9-48. 
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Figure 9-48.  Motor Temperature Calculation 

 
 
708 Motor thermal protection: 

Motor duty cycle 
234567 (P1.7.12) 

 Defines how much of the nominal motor load is applied.  
The value can be set to 0% – 100%. See page A-4. 

 
709 Stall protection 234567 (P1.7.13) 
  0 No response 
 1 Warning 
 2 Fault, stop mode after fault according to ID506 
 3 Fault, stop mode after fault always by coasting 

 Setting the parameter to 0 will deactivate the protection and reset the stall time counter. 
See page A-4. 

 
710 Stall current limit 234567 (P1.7.14) 

 The current can be set to 0.1 – InMotor*2. For a stall stage to occur, the current must have 
exceeded this limit. See Figure 9-49. The software does not allow entering a greater value 
than InMotor*2. If ID113, nominal motor current is changed, this parameter is automatically 
restored to the default value (IL). See page A-4. 
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Figure 9-49.  Stall Characteristics Settings 

 
 
711 Stall time 234567 (P1.7.15) 

 This time can be set between 1.0 and 120.0s. 
This is the maximum time allowed for a stall stage. The stall time is counted by an internal 
up/down counter. If the stall time counter value goes above this limit the protection will 
cause a trip (see ID709). See page A-4. 

 

 
Figure 9-50.  Stall Time Count 
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712 Stall frequency limit 234567 (P1.7.16) 

 The frequency can be set between 1 – fmAx (ID102). 
For a stall state to occur, the output frequency must have remained below this limit. See 
page A-4. 
 

 
713 Underload protection 234567 (P1.7.17) 
  0 No response 
 1 Warning 
 2 Fault, stop mode after fault according to ID506 
 3 Fault, stop mode after fault always by coasting 

 If tripping is set active the drive will stop and activate the fault stage. Deactivating the 
protection by setting the parameter to 0 will reset the underload time counter to zero. See 
page A-5. 

 
714 Underload protection, field 

weakening area load 
234567 (P1.7.18) 

 The torque limit can be set between 10.0 – 150.0 % x TnMotor.  
This parameter gives the value for the minimum torque allowed when the output 
frequency is above the field weakening point. See Figure 9-51. 
 
If you change ID113, nominal motor current, this parameter is automatically restored to 
the default value. See page A-5. 

 

 
Figure 9-51.  Setting of Minimum Load 
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715 Underload protection, zero 
frequency load 

234567 (P1.7.19) 

 The torque limit can be set between 5.0 – 150.0 % x TnMotor.  
This parameter gives value for the minimum torque allowed with zero frequency. See 
Figure 9-51. 
 
If you change the value of ID113, nominal motor current, this parameter is automatically 
restored to the default value. See page A-5. 

 
716 Underload time 234567 (P1.7.20) 

 This time can be set between 2.0 and 600.0s. 
This is the maximum time allowed for an underload state to exist. An internal up/down 
counter counts the accumulated underload time. If the underload counter value goes above 
this limit the protection will cause a trip according to ID713. If the drive is stopped the 
underload counter is reset to zero. See Figure 9-52 and page A-5. 

 
 

 
Figure 9-52.  Underload Time Counter Function 

 
 
717 Automatic restart: Wait time 234567 (P1.8.1) 

 Defines the time before the frequency converter tries to automatically restart the motor 
after the fault has disappeared. 
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718 Automatic restart: Trial time 234567 (P1.8.2) 

 The Automatic restart function restarts the frequency converter when the faults selected 
with ID720 to ID725 have cleared and the waiting time has elapsed. 

 
 

 
Figure 9-53.  Example of Automatic Restarts with Two Restarts 

 
 
 ID720 to ID725 determine the maximum number of automatic restarts during the trial time 

set by ID718. The time count starts from when the fault is true.. If the number of faults 
occurring during the trial time exceeds the values of ID720 to ID725 the fault state 
becomes active. Otherwise the fault is cleared after the trial time has elapsed and the next 
fault starts the trial time count again. 
 
If a single fault remains during the trial time, a fault state is true. 

 
719 Automatic restart: Start 

function 
234567 (P1.8.3) 

 The Start function for Automatic restart is selected with this parameter. The parameter 
defines the start mode: 

  0 Start with ramp 
 1 Flying start 
 2 Start according to ID505 
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720 Automatic restart: Number 
of tries after undervoltage 
fault trip 

234567 (P1.8.4) 

 This parameter determines how many automatic restarts can be made during the trial time 
set by ID718 after an undervoltage trip. 

  0 No automatic restart 
 >0 Number of automatic restarts after undervoltage fault. The fault is reset and 

the drive is started automatically after the DC-link voltage has returned to the 
normal level. 

 
721 Automatic restart: Number 

of tries after overvoltage trip
234567 (P1.8.5) 

 This parameter determines how many automatic restarts can be made during the trial time 
set by ID718 after an overvoltage trip. 

  0 No automatic restart after overvoltage fault trip 
 >0 Number of automatic restarts after overvoltage fault trip. The fault is reset and 

the drive is started automatically after the DC-link voltage has returned to the 
normal level. 

 
722 Automatic restart: Number 

of tries after overcurrent trip
234567 (P1.8.6) 

 This parameter determines how many automatic restarts can be made during the trial time 
set by ID718. 
Note: An IGBT temperature fault also included as part of this fault. 

  0 No automatic restart after overcurrent fault trip 
 >0 Number of automatic restarts after an overcurrent trip, saturation trip or IGBT 

temperature fault. 
 
723 Automatic restart: Number 

of tries after reference trip 
234567 (P1.8.7) 

 This parameter determines how many automatic restarts can be made during the trial time 
set by ID718. 

  0 No automatic restart after reference fault trip 
 >0 Number of automatic restarts after the analog current signal (4 – 20 mA) has 

returned to the normal level (≥ 4 mA) 
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725 Automatic restart: Number 
of tries after external fault 
trip 

234567 (P1.8.9) 

 This parameter determines how many automatic restarts can be made during the trial time 
set by ID718. 

  0 No automatic restart after External fault trip 
 >0 Number of automatic restarts after External fault trip 
 
726 Automatic restart: Number 

of tries after motor 
temperature fault trip 

234567 (P1.8.8) 

 This parameter determines how many automatic restarts can be made during the trial time 
set by ID718. 

  0 No automatic restart after Motor temperature fault trip 
 >0 Number of automatic restarts after the motor temperature has returned to its 

normal level 
 
727 Response to undervoltage 

fault 
234567 (P1.7.5) 

  1 Warning 
 2 Fault, stop mode after fault according to ID506 
 3 Fault, stop mode after fault always by coasting 
 
728 4 mA reference fault: preset 

frequency reference 
234567 (P1.7.2) 

 If the value of parameter ID700 is set to 3 and the 4 mA fault occurs, then the frequency 
reference to the motor is the value of this parameter. 

 
730 Input phase supervision 234567 (P1.7.4) 
  0 No response 
 1 Warning 
 2 Fault, stop mode after fault according to ID506 
 3 Fault, stop mode after fault always by coasting 

 The input phase supervision ensures that the input phases of the frequency converter have 
approximately equal currents. 
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731 Automatic restart 1 (P1.20) 

 The Automatic restart is used when this parameter is enabled. 
  0 Disabled 
 1 Enabled 

 The function resets the following faults (max. three times);  
• Overcurrent (F1) 
• Overvoltage (F2) 
• Undervoltage (F9) 
• Frequency converter overtemperature (F14) 
• Motor overtemperature (F16) 
• Reference fault (F50) 

 
732 Response to thermistor fault 234567 (P1.7.21) 
  0 No response 
 1 Warning 
 2 Fault, stop mode after fault according to ID506 
 3 Fault, stop mode after fault always by coasting 

 Setting the parameter to 0 will deactivate the protection. 
 
733 Response to fieldbus fault 234567 (P1.7.22) 

 This sets the response mode for the fieldbus fault when a fieldbus board is used. For more 
information, see the respective Fieldbus Board Manual. 
See ID732. 

 
734 Response to slot fault 234567 (P1.7.23) 

 This sets the response mode for a board slot fault caused by a missing or failed board. 
See ID732. 

 
738 Automatic restart: Number 

of tries after underload fault 
trip 

234567 (P1.8.10) 

 This parameter determines how many automatic restarts can be made during the trial time 
set by ID718. 

  0 No automatic restart after an Underload fault trip 
 >0 Number of automatic restarts after an Underload fault trip 
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739 Number of PT100 inputs in 
use 

567 (P1.7.24) 

 If a PT100 input board is installed in the frequency converter, this sets the number of 
PT100 inputs in use. See the 9000X Option Board User Manual. 
Note: If the selected value is greater than the actual number of PT100 inputs  
being used, the display will read 200ºC. If the input is short-circuited the displayed value 
is -30ºC. 

  
740 Response to PT100 fault 567 (P1.7.25) 
  0 No response 
 1 Warning 
 2 Fault, stop mode after fault according to ID506 
 3 Fault, stop mode after fault always by coasting 
 
741 PT100 warning limit 567 (P1.7.26) 

 Set here the limit at which the PT100 warning will be activated. 
 
742 PT100 fault limit 567 (P1.7.27) 

 Set here the limit at which the PT100 fault (F56) will be activated. 
 
850 Fieldbus reference minimum 

scaling 
6 (P1.9.1) 

851 Fieldbus reference maximum 
scaling 

6 (P1.9.2) 

 Use these two parameters to scale the fieldbus reference signal. Setting value limits: 0 ≤ 
ID850 ≤ ID851 ≤ ID102. If ID851 = 0, custom scaling is not used and the minimum and 
maximum frequencies are used for scaling. The scaling functions as illustrated in Figure 9-
10. See page A-5. 
Note: Using this custom scaling function also affects the scaling of the actual value. 

 
852 
to 
859 

Fieldbus data out selections 
1 to 8 

6 (P1.9.3 to P1.9.10) 

 Using these parameters, you can observe any monitored item or parameter from the 
fieldbus. Enter the ID number of the item you wish to observe for its value. See  
page A-5. 
 
Some typical values: 
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TABLE 9-13.  TYPICAL MONITORED ITEMS 
 

Item Description Item Description 
1 Output frequency 15 Digital inputs 1,2,3 status 

2 Motor speed 16 Digital inputs 4,5,6 status 

3 Motor current 17 Digital and relay output status 

4 Motor torque 25 Frequency reference 

5 Motor power 26 Analog output current 

6 Motor voltage 27 AI3 

7 DC link voltage 28 AI4 

8 Unit temperature 31 AO1 (expander board) 

9 Motor temperature 32 AO2 (expander board) 

13 AI1 37 Active fault 1 

14 AI2 — — 

 
 
1001 Number of auxiliary drives 7 (P1.9.1) 

 With this parameter the number of auxiliary drives in use will be defined. The functions 
controlling the auxiliary drives (ID458 to ID462) can be programmed to relay outputs or 
digital output. By default, one auxiliary drive is in use and it is programmed to relay 
output RO1 at B.1. 

 
1002 Start frequency, auxiliary  

drive 1 
7 (P1.9.2) 

 The frequency of the drive controlled by the frequency converter must exceed  
the limit defined with these parameters with 1 Hz before the auxiliary drive is started. The 
1 Hz overdraft makes a hysteresis to avoid unnecessary starts and stops. See Figure 9-54. 
See also ID101 and ID102. 
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1003 Stop frequency, auxiliary  
drive 1 

7 (P1.9.3) 

 The frequency of the drive controlled by the frequency converter must fall with 1 Hz 
below the limit defined with these parameters before the auxiliary drive is stopped. The 
stop frequency limit also defines the frequency to which the frequency of the drive 
controlled by the frequency converter is dropped after starting the auxiliary drive. See 
Figure 9-54. 

 
1004 Start frequency, auxiliary  

drive 2 
7 (P1.9.4) 

1005 Stop frequency, auxiliary  
drive 2 

7 (P1.9.5) 

1006 Start frequency, auxiliary  
drive 3 

7 (P1.9.6) 

1007 Stop frequency, auxiliary  
drive 3 

7 (P1.9.7) 

1008 Start frequency, auxiliary  
drive 4 

7 (P1.9.8) 

1009 Stop frequency, auxiliary  
drive 4 

7 (P1.9.9) 

 See ID1002 and ID1003. 
 
1010 Start delay of auxiliary  

drives 
7 (P1.9.10) 

 The frequency of the drive controlled by the frequency converter must remain above the 
start frequency of the auxiliary drive for the time defined with this parameter before the 
auxiliary drive is started. The delay defined applies to all auxiliary drives. This prevents 
unnecessary starts caused by the start limit being momentarily exceeded. See Figure 9-54. 

 
1011 Stop delay of auxiliary  

drives 
7 (P1.9.11) 

 The frequency of the drive controlled by the frequency converter must remain below the 
stop limit of the auxiliary drive for the time defined with this parameter before the 
auxiliary drive is stopped. The delay defined applies to all auxiliary drives. This prevents 
unnecessary stops caused by the stop limit frequency momentarily dropping below the 
limit. See Figure 9-54. 
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Figure 9-54.  Example of Parameter Setting - Variable Speed Drive and One Auxiliary Drive 

 
 

1012 Reference step after start of 
auxiliary drive 1 

7 (P1.9.12) 

1013 Reference step after start of 
auxiliary drive 2 

7 (P1.9.13) 

1014 Reference step after start of 
auxiliary drive 3 

7 (P1.9.14) 

1015 Reference step after start of 
auxiliary drive 4 

7 (P1.9.15) 

 The reference step will always be automatically added to the reference value when the 
corresponding auxiliary drive is started. With the reference steps, e.g. the pressure loss in 
the piping caused by the increased flow can be compensated. See Figure 9-55. 
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Figure 9-55.  Reference Steps After Starting Auxiliary Drives 

 
 
1016 Sleep frequency 57 (P1.1.15) 

 The frequency converter is automatically stopped if the frequency of the drive falls below 
the Sleep level defined with this parameter for a time greater than that determined by 
ID1017. During the Stop state, the PID controller is operating switching the frequency 
converter back to the Run state when the actual value signal either falls below or exceeds 
(ID1019) the Wake-up level determined by ID1018. See Figure 9-56. 

 
1017 Sleep delay 57 (P1.1.16) 

 The minimum amount of time the frequency has to remain below the Sleep level before 
the frequency converter is stopped. See Figure 9-56. 

 
1018 Wake-up level 57 (P1.1.17) 

 The wake-up level defines the level below which the actual value must fall or which has to 
be exceeded before the Run state of the frequency converter is restored. See Figure 9-56. 
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Figure 9-56.  Frequency Converter Sleep Function 

 
 
1019 Wake-up function 57 (P1.1.18) 

 This parameter defines whether the restoration of the Run state occurs when the actual 
value signal falls below or exceeds the Wake-up level (ID1018). See Figure 9-56 and 
Table 9-14. 
 
Application 5 has selections 0 – 1 and Application 7 selections 0 – 3 available. 
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TABLE 9-14.  SELECTABLE WAKE-UP FUNCTIONS 
 

Parameter 
Value Function Limit Description 

0 Wake-up happens 
when actual value 
goes below the limit 

The limit defined with 
ID1018 is in percent 
of the maximum 
actual value 

1 Wake-up happens 
when actual value 
exceeds the limit 

The limit defined with 
ID1018 is in percent 
of the maximum 
actual value 

2 Wake-up happens 
when actual value 
goes below the limit 

The limit defined with 
ID1018 is in percent 
of the current value of 
the reference signal 

3 Wake-up happens 
when actual value 
exceeds the limit 

The limit defined with 
ID1018 is in percent 
of the current value of 
the reference signal 
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1020 PID controller bypass 7 (P1.9.16) 

 With this parameter, the PID controller can be programmed to be bypassed. Then the 
frequency of the controlled drive and the starting points of the auxiliary drives are defined 
according to the actual value signal. See Figure 9-57. 

 
 

 
Figure 9-57.  Example of Adjustable Frequency Drive and Two Auxiliary Drives 

with Bypassed PID Controller 
 
 
1021 Analog input selection for 

input pressure measurement 
7 (P1.9.17) 

1022 Input pressure high limit 7 (P1.9.18) 
1023 Input pressure low limit 7 (P1.9.19) 
1024 Output pressure drop value 7 (P1.9.20) 

 In pressure increase stations there may be need for decreasing the output pressure if the 
input pressure decreases below a certain limit. The input pressure measurement which is 
needed is connected to the analog input selected with ID1021. See Figure 9-58. 
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Figure 9-58.  Input and Output Pressure Measuring 

 
 

 ID1022 and ID1023 are used to select the limits for the area of the input pressure, where 
the output pressure is decreased. The values are in percent of the input pressure 
measurement maximum value. With ID1024 the value for the output pressure decrease 
within this area can be set. The value is in percent of the reference value maximum. See 
Figure 9-59. 

 
 

 
Figure 9-59.  Output Pressure Behavior Depending on 

Input Pressure and Parameter Settings 
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1025 Frequency drop delay after 
starting auxiliary drive 

7 (P1.9.21) 

1026 Frequency increase delay 
after stopping auxiliary drive

7 (P1.9.22) 

 If the speed of auxiliary drive increases slowly (e.g. in soft starter control), then a delay 
between the start of auxiliary drive and the frequency drop of the adjustable frequency 
drive will make the control smoother. This delay can be adjusted with ID1025. 
 
In the same way, if the speed of the auxiliary drives decreases slowly, a delay between the 
auxiliary drive stop and the frequency increase of the adjustable frequency drive can be 
programmed with ID1026. See Figure 9-60. 
 
If either of the values of ID1025 or ID1026 is set to maximum (300.0 s), no frequency 
drop nor increase takes place. 

 
 

 
Figure 9-60.  Frequency Drop and Increase Delays 

 
 
1027 Autochange 7 (P1.9.24) 
  0 Autochange not used 
 1 Autochange used 
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1028 Autochange/interlocks 
automatics selection 

7 (P1.9.25) 

  0 Automatics (autochange/interlockings) applied to auxiliary drives only 

 The drive controlled by the frequency converter remains the same. Only the mains 
contactor is needed for each drive. See Figure 9-61. 

 

 
Figure 9-61.  Autochange Applied to Auxiliary Drives Only 

 
 
 1 All drives included in the autochange/interlockings sequence 

 The drive controlled by the frequency converter is included in the automatics and two 
contactors are needed for each drive to connect it to the mains or the frequency converter. 
See Figure 9-62. 
 

 
Figure 9-62.  Autochange with All Drives 
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1029 Autochange interval 7 (P1.9.26) 

  After the expiration of the time defined with this parameter, the autochange function takes 
place if the capacity used lies below the level defined with ID1031 (Autochange frequency 
limit) and ID1030 (Maximum number of auxiliary drives). Should the capacity exceed the 
value of ID1031, the autochange will not take place before the capacity goes below this 
limit. 
• The time count is activated only if the Start/Stop request is active. 
• The time count is reset after the autochange has taken place. 
See Figure 9-63. 

 
1030 Maximum number of 

auxiliary drives 
7 (P1.9.27) 

1031 Autochange frequency limit 7 (P1.9.28) 

  These parameters define the level below which the capacity used must remain for 
autochange to take place. 
This level is defined as follows: 
• If the number of running auxiliary drives is smaller than the value of ID1030 the 

autochange function can take place. 
• •f the number of running auxiliary drives is equal to the value of ID1030 and the 

frequency of the controlled drive is below the value of ID1031 the autochange can 
take place. 

• If the value of ID1031 is 0.0 Hz, the autochange can take place only in rest position 
(Stop and Sleep) regardless of the value of ID1030. 

 

 
Figure 9-63.  Autochange Interval and Limits 
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1032 Interlock selection 7 (P1.9.23) 

 With this parameter you can activate or deactivate the feedback signal from the drives. The 
interlock feedback signals come from the switches that connect the motors to the 
automatic control (frequency converter), directly to the mains line or place them in the off-
state. The interlock feedback functions are connected to the digital inputs of the frequency 
converter. Program ID426 to ID430 to connect the feedback functions to the digital inputs. 
Each auxiliary drive must be connected to its own interlock input. The Pump and fan 
control only controls those motors whose interlock input is active. 

  

 0 Interlock feedback not used 

 The frequency converter receives no interlock feedback from the auxiliary drives 

 1 Update of autochange order in Stop 

 The frequency converter receives interlock feedback from the auxiliary drives. In case one 
of the auxiliary drives is, for some reason, disconnected from the system and eventually 
re-connected, it will be placed last in the autochange line without stopping the system. 
However, if the autochange order now becomes, for example, [P1 � P3 � P4 � P2], it 
will be updated in the next Stop (autochange, sleep, stop, etc.). 

 Example: 
[P1→P3→P4]→[P2 LOCKED]→[P1→P3 →P4→P2]→[SLEEP]  [P1→P2→P3→P4] 
 
 
 

 2 Update of order immediately 

 The frequency converter receives interlock feedback from the auxiliary drives. At re-
connection of an auxiliary drive to the autochange line, the automatics will stop all motors 
immediately and re-start with a new setup. 

 Example: 
[P1→P2→P4]→[P3 LOCKED]→[STOP]→[P1→P2→P3→P4] 
 

1033 Actual Value Special Display 
Minimum 

7 (P1.9.29) 

1034 Actual Value Special Display 
Maximum 

7 (P1.9.30) 

1035 Actual Value Special Display 
Decimals 

7 (P1.9.31) 

  These parameters set the minimum and maximum values and the number of decimals of 
the actual value special display. Observe the actual value display in menu M1, Monitoring 
values.  
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Figure 9-64.  Actual Value Special Display 

 
 
 
9-2 KEYPAD CONTROL PARAMETERS 
 
Unlike the parameters listed above, these parameters are located in the M2 menu of the control 
keypad. The reference parameters do not have an ID number. 
 
114 STOP button activated  (P2.4, P2.6) 

 To make the STOP button a “hotspot” which always stops the drive regardless of the 
selected control place, set the value of this parameter to 1. 
See also ID125. 

 
 
123 Keypad direction  (P2.3) 
  0 Forward: The rotation of the motor is forward, when the keypad is the active 

control place. 
 1 Reverse: The rotation of the motor is reversed, when the keypad is the active 

control place. 

  
 
R3.2 Keypad reference  (R2.2) 

 The frequency reference can be adjusted from the keypad with this parameter.  
The output frequency can be copied as the keypad reference by pushing the STOP button 
for 3 seconds when you are on any of the pages of menu M2.  

 
R3.4 PID reference 1 57 (R2.4) 

 The PID controller keypad reference can be set between 0% and 100%. This reference 
value is the active PID reference if ID332 = 2. 
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R3.5 PID reference 2 57 (R2.5) 

 The PID controller keypad reference 2 can be set between 0% an 100%. This reference is 
active if the DIN5 function = 13 and the DIN5 contact is closed. 

 
R3.5 Torque reference 6 (R2.5) 

 Defines the torque reference from 0.0 to 100.0%. 
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APPENDIX A 
 

ADDITIONAL INFORMATION 

 
 

Appendix A provides additional information on special parameter groups. Such groups are: 
• Parameters of External Brake Control with Additional Limits (see below) 
• Closed Loop Parameters (see page A-3) 
• Advanced Open Loop Parameters (see page A-3) 
• Parameters of Motor Thermal Protection (see page A-4) 
• Parameters of Stall Protection (see page A-4) 
• Parameters of Underload Protection (see page A-5) 
• Fieldbus Control Parameters (see page A-5) 

 
 
A-1 EXTERNAL BRAKE CONTROL WITH ADDITIONAL LIMITS  
 
ID315, ID316, ID346 to ID349, ID352, ID353 
 
The external brake used for additional braking can be controlled through ID315, ID316, ID346 to 
ID349 and ID352/ID353. Selecting On/Off Control for the brake, defining the frequency or 
torque limit(s) the brake should react to, and defining the Brake-On/-Off delays will allow an 
effective brake control. See Figure A-1. 
 
 

 
Figure A-1.  Brake Control with Additional Limits 
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In Figure A-1, the brake control is set to react to both the torque supervision limit (ID349) and 
frequency supervision limit (ID347). Additionally, the same frequency limit is used for both 
brake-off and brake-on control by giving ID346 the value 4. Use of two different frequency 
limits is also possible. Then ID315 and ID346 must be given the value 3. 
 
Brake-off: In order for the brake to release, three conditions must be fulfilled: 1) the drive must 
be in Run state, 2) the torque must be over the set limit (if used) and 3) the output frequency 
must be over the set limit (if used). See Figure A-2. 
 
Brake-on: Stop command activates the brake delay count and the brake is closed when the 
output frequency falls below the set limit (ID315 or ID346). As a precaution, the brake closes 
when the brake-on delay expires, at the latest. 
 
A fault or Stop state will close the brake immediately without a delay. It is strongly advisable 
that the brake-on delay be set longer than the ramp time in order to avoid damaging of the brake. 
 
 

 
Figure A-2.  Brake Control Logic 
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A-2 CLOSED LOOP PARAMETERS 
 
ID612 to ID621 
 
Select the Closed loop control mode by setting value 3 or 4 for ID600. 
 
Closed loop control mode (see parameter 600) is used when enhanced performance near zero 
speed and better static speed accuracy with higher speeds are needed. Closed loop control mode 
is based on “rotor flux oriented current vector control”. With this controlling principle, the phase 
currents are divided into a torque producing current portion and a magnetizing current portion. 
Thus, the squirrel cage induction machine can be controlled in a fashion of a separately excited 
DC motor. 
 
Example:  Motor Control Mode = 3 (Closed loop speed control) 
 
This is the usual operation mode when fast response times, high accuracy or controlled run at 
zero frequencies are needed. Encoder board should be connected to slot C of the control unit. Set 
the encoder P/R-parameter (P7.3.1.1). Run in open loop and check the encoder speed and 
direction (V7.3.2.2). Change the direction parameter (P7.3.1.2) or switch the phases of motor 
cables if necessary. Do not run if encoder speed is wrong. Program the no-load current to ID612 
and set ID619 (Slip Adjust) to get the voltage slightly above the linear V/Hz-curve with the 
motor frequency at about 66% of the nominal motor frequency. The Motor Nominal Speed 
parameter (ID112) is critical. The Current Limit parameter (ID107) controls the available torque 
linearly in relative to motor nominal current. 
 
 
A-3 ADVANCED OPEN LOOP PARAMETERS 
 
ID622 to ID625, ID632, ID635 
 
Select the Advanced Open Loop control mode by setting value 5 or 6 for parameter ID600. 
 
The Advanced Open Loop control mode finds similar implementations as the Closed Loop 
control mode above. However, the control accuracy of the Closed Loop control mode is higher 
than that of the Advanced Open Loop control mode. 
 
Example:  Motor Control Mode = 5 Frequency control (Advanced open loop) and  

6 Speed control (Advanced open loop) 
 
The motor is running at current vector control at low frequencies. At frequencies above the 
frequency limit, the motor is in frequency control. The default current value is 120% at zero 
frequency. Use linear V/Hz-curve (ID108). 120% starting torque should now be possible. 
Sometimes increasing the frequency limit (ID635) will improve the run. The Frequency limit is 
the critical point. Increase the zero frequency point to get enough current at frequency limit. 
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A-4 MOTOR THERMAL PROTECTION PARAMETERS 
 
ID704 to ID708 
 
The motor thermal protection is to protect the motor from overheating. The ACCel500 drive is 
capable of supplying higher than nominal current to the motor. If the load requires this high 
current, there is a risk that the motor will be thermally overloaded. This is the case especially at 
low frequencies. At low frequencies the cooling effect of the motor is reduced as well as its 
capacity. If the motor is equipped with an external fan the load reduction at low speeds is small. 
The motor thermal protection is based on a calculated model and it uses the output current of the 
drive to determine the load on the motor.  
 
The motor thermal protection can be adjusted with parameters. The thermal current IT specifies 
the load current above which the motor is overloaded. This current limit is a function of the 
output frequency.  
 
The thermal stage of the motor can be monitored on the control keypad display.  
The calculated model does not protect the motor if the airflow to the motor is reduced by blocked 
air intake grill. 
 
 
A-5 STALL PROTECTION PARAMETERS 
 
ID709 to ID712 
 
The motor stall protection protects the motor from short time overload situations such as one 
caused by a stalled shaft. The reaction time of the stall protection can be set shorter than that of 
motor thermal protection. The stall state is defined with two parameters, ID710 (Stall current) 
and ID712 (Stall frequency limit). If the current is higher than the set limit and output frequency 
is lower than the set limit, the stall state is true. There is actually no real indication of the shaft 
rotation. Stall protection is a type of overcurrent protection. 
 
 
A-6 UNDERLOAD PROTECTION PARAMETERS 
 
ID713 to ID716 
 
The purpose of the motor underload protection is to ensure that there is load on the motor when 
the drive is running. If the motor loses its load there might be a problem in the process, for 
example, a broken belt or a dry pump. 
 
Motor underload protection can be adjusted by setting the underload curve with parameters 
ID714 (Field weakening area load) and ID715 (Zero frequency load), see below. The underload 
curve is a squared curve set between the zero frequency and the field weakening point. The 
protection is not active below 5 Hz (the underload time counter is stopped).  
 
The torque values for setting the underload curve are set in percentage which refers to the 
nominal torque of the motor. The motor’s name plate data. parameter motor nominal current and 
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the drive’s nominal current IH are used to find the scaling ratio for the internal torque value. If 
other than nominal motor is used with the drive, the accuracy of the torque calculation decreases. 
 
 
A-7 FIELDBUS CONTROL PARAMETERS 
 
ID850 to ID859 
 
The Fieldbus control parameters are used when the frequency or the speed reference comes from 
the fieldbus (Modbus, Profibus, DeviceNet, etc.). With the Fieldbus Data Out Selection 1 – 8, 
you can monitor values from the fieldbus. 
 




