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About this manual

This manual is copyright of Vacon Plc. All Rights Reserved.

This manual describes the features and use of Vacon® 100 FLOW. The manual has been
compiled in accordance with the menu structure of the drive (chapters 1 and 3-7):

e Chapter 1, Quick Startup Guide, gives information on
- How to get started with the keypad
- How to select the application configuration
- How to quickly set up the selected application
- The applications with examples

e Chapter 2, User Interfaces, gives information on
- The keypad in detail, the views, keypad types, etc.
- Vacon Live
- The onboard fieldbus functionality

e Chapter 3, Monitoring menu, gives detailed information on the monitoring values.
e Chapter 4, Parameter menu lists all the parameters of the drive

e Chapter 5 presents the Diagnostics menu

e Chapter 6 presents the 1/0 and Hardware menu

e Chapter 7 presents the User settings, favourites and user level menus

e Chapter 8, Parameter descriptions, gives further information on
- Parameters and their use
- Digital and analogue input programming
- Application-specific functions

e Chapter 9, Fault tracing, gives information on

- The faults and their causes
- Resetting the faults

e Chapter 10, Appendix gives information on the different default values of the
applications

NOTE! This manual includes a large amount of parameter tables. Below you can find the
column names and their explanations:

Location indication

on the keypad; Nameofthe  Minimumvalue Maximum value ID number of
Shows the operator parameter of parameter values
P of the parameter of the parameter the parameter and/or its function

the parameter number } L
H‘ Inde)9 QararneteQ (Min Max) i Unit ; iDefaultiQD ) Qscripti@

Short description

More information on Unit of parameter
this parameter available value; Given if \;alfuetpreset 9304.emf
later in the manual. available ylactory

Figure 1.
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Specific functions of Vacon® 100 FLOW AC drive

Features

Extensive wizards for start-up, Standard, HVAC, PID-control, Multipump (Single drive
and Multidrive) and Fire Mode used to facilitate commissioning

FUNCT button for easy change between Local (keypad) and Remote control place. The
remote control place is selectable by parameter (I/0 or Fieldbus)

8 preset frequencies

Motor potentiometer functions

Flushing function

2 programmable ramp times, 2 supervisions and 3 ranges of prohibited frequencies
Quick stop

Control page for easy operation and monitoring of the most essential values.
Fieldbus data mapping

Automatic reset

Different pre-heat modes used to avoid condensation problems
Maximum output frequency 320Hz

Real-time clock and timer functions available (optional battery required). Possible to
programmme 3 time channels to achieve different functions on the drive (e.g. Start/
Stop and Preset frequencies)

External PID-controller available. Can be used to control e.g. a valve using the AC
drive's 1/0

Sleep mode function which automatically enables and disables drive running with user
defined levels to save energy.

2-zone PID-controller (2 different feedback signals; minimum and maximum control)
Two setpoint sources for the PID-control. Selectable with digital input

PID setpoint boost function

Feedforward function to improve the response to the process changes

Process value supervision

Multipump control for Single drive and Multidrive systems

Multimaster and Multifollower modes in Multidrive system

Real-time clock based multipump alternation

Maintenance counter

Pump control functions: Autochange, Priming Pump Control, Jockey Pump Control,
Pump Impeller Auto-Cleaning, Anti-blocking, Pump Input Pressure Supervision and
Frost Protection function

Tel. +358 (0) 201 2121  Fax +358 (0)201 212 205
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1. VacoN®100 FLOW - QUICK STARTUP GUIDE

1.1 KEYPAD OF Vnc0N®1oo FLOW

The control keypad is the interface between the Vacon® 100 AC drive and the user. With the
control keypad it is possible to control the speed of a motor, to supervise the state of the
equipment and to set the AC drive's parameters.

There are two keypad types you can choose for your user interface: Keypad with graphical
display and Text keypad.

See a detailed description on operating the keypad in chapter 2.

1.1.1 KEYPAD BUTTONS
The button section of the keypad is identical for both keypad types:

Move backward in menu Scroll menu up
Exit edit mode Increase value
Reset faults with long press Change control place

Access control page
Change direction
See ch. 2.4.1.3 for
more information

Move cursor right

Enter edit mode
Bypass property page

Move cursor left

Stop button Scroll menu down Start button

Decrease value
9086.emf

Enter active level/item
Confirm selection

Figure 2.

1.1.2 DispLAY

The keypad display indicates the status of the motor and the drive and any irregularities in the
motor or drive functions. On the display, the user sees information about the drive and the
present location in the menu structure and the item displayed.

24-hour support +358 (0)201 212 575  Email: vacon(@vacon.com
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Graphical display:
Status field Status field
STOP/RUN  READY/NOT READY/FAULT

o ALARM Control place:
\_ Djrection / / ___PC/I0/KEYPAD/FIELDBUS
STOP READY 1/0
‘(j . ‘ ‘ / Location field
c> Main Menu (Parameter ID number and
1D} m” current menu location
E:I Quick Setup Activated group/item:
(17 \) Press OK to enter
Monitor

(5)

Number of items
Parameters in thegroup
(12 )

9159.emf

Figure 3.

If the text on the text line is too long to fit in the display, the text will scroll from Lleft to right to
show the whole text string:

Text display:

Indicators: Indicators:
Status Alarm, Fault
READY RUN 5TOP ALARM FAULT
A A
A L/ -~ T Group or parameter
KIAEENL “u‘_‘ i u name
’\ /’ ’ Menu location
JI | E
‘“.
3
a
| W
FW v /o KEYPAD BU
Indicators: Indicators:
Direction Control place

Figure 4.
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1.2 FIRST STARTUP
After the drive has been powered up, Startup Wizard will be initated.

In the Startup Wizard, you will be asked for the essential information needed by the drive to start
controlling your process.

1 Language selection (P6.1) Depends on language package

Russia
. s us

2 Daylight saving (P5.5.5) U
OFF

3 |Time*(P5.5.2) hh:mm:ss

4  |Year* (P5.5.4) yyyy

B  |Date* (P5.5.3) dd.mm.

* These questions appear if battery is installed

Yes
No

6 Run Startup Wizard?

Select "Yes and push OK. If you select ‘No’ the drive will exit the wizard.

NOTE! If you select ‘No" and push OK, you will have to set all parameter values manually.

Standard

HVAC
Select preset application configu-

7 ration (P1.2 Application (ID 212)) PID Control

Multipump (Single drive)

Multipump (Multidrive)

NOTE! If you change the value of P1.2 Application (ID 212) later on the graphical keypad, the
wizard will guide you from step 8 to step 17 and jump then to the selected application wizard.

8 Select P3.1.2.2 Motor Type PM Motor
(according to nameplate) Induction Motor
Set value for P3.1.1.1 Motor

9 Nominal Voltage (according to Range: Varies
nameplate)

Set value for P3.1.1.2 Motor

1 0 Nominal Frequency (according to |[Range: 8.00...320.00 Hz

nameplate)

Set value for P3.1.1.3 Motor

1 1 Nominal Speed (according to Range: 24...19200

nameplate)

12 Set value for P3.1.1.4 Motor
Nominal Current

13 git value for P3.1.1.5 Motor Cos

[

Range: Varies

Range: 0.30-1.00

24-hour support +358 (0201 212 575 ¢ Email: vacon(@vacon.com




VACON @ 9 VAcoN®100 FLOW - QUICK STARTUP GUIDE

If “/nduction Motor has been selected in step 8, steps 9 - 13 appear. If 'PM Motor has been
selected, steps 9 - 12 appear and the wizard will jump to step 14 after them.

14 Set value for P3.3.1.1 Minimum
Frequency Reference

1 5 Set value for P3.3.1.2 Maximum Range:P3.3.1.1...320.00 Hz
Frequency Reference

Range: 0.00...P3.3.1.2 Hz

1 6 Setvalue for P3.4.1.2 Range: 0.1...300.0 s
Acceleration Time 1
17 Set value for P3.4.1.3 Range: 0.1...300.0 s
Deceleration Time 1
1 8 Run Application Wizard? Yes
No

If you select " Yes and push the OK button you will be taken to the application wizard according
to the selection you made in step 7.

If you select ‘No’ and push OK, the wizard will stop and you will have to set all parameter values
manually.

Now the Startup Wizard is completed.

The Startup Wizard can be re-initiated by activating the parameteter P6.5.1 Restore factory
defaults OR by choosing Activate for parameter B1.1.2 Startup Wizard.

Tel. +358 (0) 201 2121  Fax +358 (0)201 212 205
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1.3 FIRE MODE WIZARD
NOTE! THE WARRANTY IS VOID, IF THE FIRE MODE FUNCTION IS ACTIVATED.

Test Mode can be used to test the Fire Mode function without voiding the warranty. Read
important information about the password and warranty issues in chapter 8.13, before you
proceed.

Fire Mode Wizard is intended for easy commissioning of the Fire Mode function. The Fire Mode
Wizard can be initiated by choosing Activate for parameter 1.1.2 in the Quick setup menu.

1 Fire Mode frequency source Several selections, see chapter
(P3.17.2) 4.17.

If any other source than 'Fire mode frequency’ is selected the wizard will jump directly to
question 3.

2 Fire Mode frequency (P3.17.3) 8.00 Hz...MaxFreqRef (P3.3.1.2)

Should the signal activate on
opening or closing contact?
0 = Open contact

1 = Closed contact

3 Signal activation?

Fire Mode activation on OPEN

VA (P3.17.4)/ Choose the digital input to activate
Fire Mode activation on CLOSE  |Fire mode. See also chapter 8.13.
(P3.17.5)

Choose the digital input to activate
the reverse direction in Fire mode.
Digln Slot0.1 = Always direction
FORWARD

Digln Slot0.2 = Always direction
REVERSE

Choose password to enable the
Fire Mode function.

1234 = Enable Test mode

1002 = Enable Fire Mode

5 Fire Mode reverse (P3.17.6)

6 Fire Mode password (P3.17.1)

24-hour support +358 (0201 212 575 ¢ Email: vacon(@vacon.com
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1.4 APPLICATION WIZARDS

The application wizards have been designed to ease up the commissioning and parametrising
of the AC drive. They will customise the settings to meet the end use requirements in terms of
functionality and I/0 connections. The wizards are well suited to typical field applications, and
you can select the application configuration that is nearest to the intended use of the frequency
converter. The application configuration can be selected in the Startup Wizard during
commissioning (see chapter 1.2, step 7], or any time with parameter P1.2 Application (ID 212).
(See chapter 8).

When the selection is made with parameter P1.2, the parameter default values are set to
comply with the selected application. The quick setup menu shows the most essential
application-specific parameters. These parameters and all other parameters can also be
edited and changed in the Parameters menu (M3] any time, giving the user a free hand to make
changes, regardless of the selected application configuration.

See detailed descriptions of the applications in chapter 1.5.

When one of the applications is selected with parameter P1.2 Application (ID 212), the wizard
always shows the following steps first to be followed:

1 Select P3.1.2.2 Motor Type PM Motor
(according to nameplate) Induction Motor
Set value for P3.1.1.1 Motor
Nominal Voltage (according to Range: Varies
nameplate)

Set value for P3.1.1.2 Motor
Nominal Frequency (according to |Range: 8.00...320.00 Hz
nameplate)

Set value for P3.1.1.3 Motor
Nominal Speed (according to Range: 24...19200
nameplate)

Set value for P3.1.1.4 Motor
Nominal Current

6 Set value for P3.1.1.5 Motor Cos
Phi

g N WO DN

Range: Varies

Range: 0.30-1.00

Step 6 appears only If “/nduction Motor has been selected in step 1.

7 Set value for P3.3.1.1 Minimum
Frequency Reference

8 Set value for P3.3.1.2 Maximum Range:P3.3.1.1...320.00 Hz
Frequency Reference
9 Set value for P3.4.1.2 Accelera- ||Range:0.1...300.0 s
tion Time 1

1 0 Set value for P3.4.1.3 Decelera- |Range: 0.1...300.0 s
tion Time 1

Range: 0.00...P3.3.1.2 Hz

After this the wizard moves to application-specific steps, which are presented in the following
chapters:

Tel. +358 (0) 201 2121  Fax +358 (0)201 212 205
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1.4.1 STANDARD AND HVAC APPLICATION WIZARDS

If you select Standard or HVAC Application with parameter P1.2 Application (ID 212), the above-
mentioned steps 1 - 10 appear (chapter 1.4).

However, if you have selected Standard Application or HVAC Application in the Startup Wizard
step 7 (see chapter 1.2], only this step will appear:

Select control place (from where I/O Terminal
1 drive start/stop commands and Fieldbus
frequency reference is given) Keypad

The Standard or HVAC Application Wizard is now completed.

1.4.2 PID CONTROL APPLICATION WIZARD

If you select PID Control Application with parameter P1.2 Application (ID 212), the above-
mentioned steps 1 - 10 appear (chapter 1.4).

However, if you have selected PID Control Application in step 7 of the Startup Wizard, the
following steps will appear next after the Startup Wizard step 18 (see chapter 1.2):

Select control place (from where I/0 Terminal
1 drive start/stop commands and Fieldbus
frequency reference is given) Keypad

2 Process Unit Selection (P3.13.1.4) |Several selections

If % is selected as process unit, the wizard will directly jump to step 6. If any other unit than %
is selected, the following steps appear:

Process Unit Min (P3.13.1.5) Set the value according to the
3 PID feedback signal range. E.g.
0...20mA corresponds to 0...10
Bar.
4 Process Unit Max (P3.13.1.6) Same as above.
5 Process Unit Decimals (P3.13.1.7) [Range: 0...4
6 Feedback 1 Source Selection See Table 61 for selections.
(P3.13.3.3)

If one of the analogue input signals is selected in step 6, step 7 appears. Otherwise the wizard
will jump directly to step 8.
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7 Analogue Input Signal Range 0=0..10V/0..20mA
1=2..10V/ 4..20mA
8 Error Inversion (P3.13.1.8) 0 = Normal
1 =Inverted
9 Setpoint Source Selection See Table 60 for selections.
(P3.13.2.6)

If one of the analogue input signals is selected in step 9, step 10 appears and step 12 after
that. If any other selection than Al1 - Alé is made, the wizard will jump to step 11.

If either of the options "Keypad Setpoint T or 'Keypad Setpoint Z is chosen in step 9, the wizard
will jJump directly to step 12.

1 0 Analogue Input Signal Range 0=0..10V/0..20mA
1=2.10V/4..20mA

1 1 Keypad Setpoint (P3.13.2.1 or Depends on selection at step 9.
P3.13.2.2)

1 2 Sleep Function? 0=No
1=Yes

If option Yesis selected, the following steps appear. Otherwise, the wizard will jump directly
to the end.

1 3 Sleep Frequency Limit (P3.13.5.1) ||Range: 0.00...320.00 Hz

14 Sleep Delay 1 (P3.13.5.2) Range: 0...3000 s

1 5 Wake-up Level (P3.13.5.3) Range depends on selected
process unit.

The PID Control Application Wizard is now completed.
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1.4.3 MULTIPUMP (SINGLE DRIVE) APPLICATION WIZARD

If you select Multipump (single drive) Application with parameter P1.2 Application (ID 212), the
above-mentioned steps 1 - 10 appear (chapter 1.4).

However, if you have selected Multipump (Single drive) Application in step 7 of the Startup
Wizard, the following steps will appear next after the Startup Wizard step 18 (see chapter 1.2):

Select control place (from where I/O Terminal
1 drive start/stop commands and Fieldbus
frequency reference is given) Keypad
2 Process Unit Selection (P3.13.1.4) | Several selections

If % is selected as process unit, the wizard will directly jump to step 6. If any other unit than %
is selected, the following steps appear:

Process Unit Min (P3.13.1.5) Set the value according to the
3 PID feedback signal range.
E.g. 0...20mA corresponds to
0...10 Bar.
4 Process Unit Max (P3.13.1.6) Same as above.
5 Process Unit Decimals (P3.13.1.7) ||[Range: 0...4
6 Feedback 1 Source Selection See Table 61 for selections.
(P3.13.3.3)

If one of the analogue input signals is selected in step 6, step 7 appears. Otherwise the wizard
will jump directly to step 8.

7 Analogue Input Signal Range 0=0..10V/0..20mA
1=2.10V/4..20mA
8 Error Inversion (P3.13.1.8] 0 = Normal
1 = Inverted
9 Setpoint Source Selection See Table 60 for selections.
(P3.13.2.6)

If one of the analogue input signals is selected in step 9, step 10 appears and step 12 after
that. If any other selection thant Al1 - Al6 is made, the wizard will jump to step 11.

If either of the options "Keypad Setpoint T or 'Keypad Setpoint Z is chosen in step 9, the wizard
will jump directly to step 12. .

1 0 Analogue Input Signal Range 0=0..10V/0..20mA
1=2..10V/ 4..20mA
1 1 Keypad Setpoint (P3.13.2.2) Depends on selection at step 9.
1 2 Sleep Function? 0=No
1="Yes
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If option Yes 'is selected, steps 13 - 15 appear. Otherwise, the wizard will jump directly to the

step 16.

13 |Steep Frequency Limit (P3.13.5.1) |Range: 0.00...320.00 Hz

14 Sleep Delay 1 (P3.13.5.2) Range: 0..3000 s

1 5 Wake-up Level (P3.13.5.3) Range depends on selected
process unit.

1 6 Number of pumps (P3.15.2) Range: 1...8

1 7 Pump Interlocking (P3.15.5) 0 = Not Used
1 =Enabled

Autochange (P3.15.6) 0 = Disabled

1 8 1 = Enabled (Interval)

2 = Enabled (Real Time)

If Autochange function is enabled, steps 19-24 will appear. If Autochange is disabled, the
wizard will jump directly to step 25.

0 = Auxiliary pumps

1 9 Autochanged pumps (P3.15.7) 1 =All pumps

Step 20 appears only if option ‘Enabled (Interval]' was selected in step 18.

20 Autochange Interval (P3.15.8) Range: 0...3000 s

Steps 21-22 appear only if option 'Enabled (Real Time]' was selected in step 18.

21 Autochange Days (P3.15.9) Range: Monday...Sunday

22 Autochange Time of Day

(P3.15.10) Range: 00:00:00...23:59:59

Autochange Frequency Limit _

23 P3.15.11) Range: P3.3.1.1...P3.3.1.2 Hz
Autochange Pump Limit )

24 (P3.15.12) Range: 1.8

25 [Bandwidth (P3.15.13) 0...100%

26 |Bandwidth delay (P3.15.14) 0..3600 s

The Multipump (single drive) Application Wizard is now completed.
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1.4.4 MULTIPUMP (MULTIDRIVE) APPLICATION WIZARD

If you select Multipump (Multidrive) Application with parameter P1.2 Application (ID 212), the
above-mentioned steps 1 - 10 appear (chapter 1.4).

However, if you have selected Multipump (Multidrive) Application in step 7 of Startup Wizard,
the following steps will appear next after Startup Wizard step 18 (see chapter 1.2):

Select the control place (from where [1/0 Terminal
1 drive start/stop commands and Fieldbus
frequency reference is given) Keypad
2 Process Unit Selection (P3.13.1.4) | Several selections

If % is selected as the process unit, the wizard will directly jump to step 6. If any other unit than
% is selected, the following steps appear:

Process Unit Min (P3.13.1.5) Set the value according to the
3 PID feedback signal range.
E.g. 0...20mA corresponds to
0...10 Bar.
4 Process Unit Max (P3.13.1.6) Same as above.
5 Process Unit Decimals (P3.13.1.7) ||[Range: 0...4
6 Feedback 1 Source Selection See Table 61 for selections.
(P3.13.3.3)

If one of the analogue input signals is selected in step 6, step 7 appears. Otherwise the wizard
will jump directly to step 8.

7 Analogue Input Signal Range 0=0..10V/0..20mA
1=2.10V/4..20mA
8 Error Inversion (P3.13.1.8] 0 = Normal
1 = Inverted
9 Setpoint Source Selection See Table 60 for selections.
(P3.13.2.6)

If one of the analogue input signals is selected in step 9, step 10 appears and step 12 after that.
If any other selection thant Al1 - Al6 is made, the wizard will jump to step 11.

If either of the options "Keypad Setpoint T or *Keypad Setpoint Z is chosen in step 9, the wizard
will jump directly to step 12.

1 0 Analogue Input Signal Range 0=0..10V/0..20mA
1=2..10V/ 4..20mA

1 1 Keypad Setpoint (P3.13.2.2) Depends on the selection at
step 9.

1 2 Sleep Function? 0=No
1="Yes
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If option 'Yes“is selected, steps 13 - 15 appear. Otherwise, the wizard will jump directly to step
16.

13 |Steep Frequency Limit (P3.13.5.1) |Range: 0.00...320.00 Hz

14 Sleep Delay 1 (P3.13.5.2) Range: 0..3000 s

1 5 Wake-up Level (P3.13.5.3) Range depends on the selected
process unit.

1 6 Multipump Mode (P3.15.1) 1 = Multifollower
2 = Multimaster

17 Pump ID Number (P3.15.3) Range: 1...8

1 8 Drive Operation mode (P3.15.4) |0 = Auxiliary drive
1 = Leading drive

19 Number of pumps (P3.15.2) Range: 1...8
20 Pump Interlocking (P3.15.5) 0 = Not Used
1 =Enabled
Autochange (P3.15.6) 0 = Disabled
21 1 = Enabled (Interval)

2 = Enabled (Weekdays)

If Autochange function is enabled (interval), step 23 will appear and after that the wizard will
jump to step 26. If Autochange function is enabled (Weekdays), the wizard will jump to step 24.
If Autochange is disabled, the wizard will jump directly to step 26.

0 = Auxiliary pumps

22 Autochanged pumps (P3.15.7) 1 =All pumps

Step 23 appears only if option 'Enabled (Interval)' was selected in step 18.

23 Autochange Interval (P3.15.8) Range: 0...3000 s

Steps 24-25 appear only if option ‘Enabled (Weekdays)' was selected in step 18.

24 Autochange Days (P3.15.9) Range: Monday...Sunday
Autochange Time of Day An.an. o,

25 (P3.15.10] Range: 00:00:00...23:59:59

26 |Bandwidth [P3.15.13] 0...100%

27 |Bandwidth delay (P3.15.14) 0..3600 s

The Multipump (Multidrive] Application Wizard is now completed.

Tel. +358 (0) 201 2121  Fax +358 (0)201 212 205




VAacoN®100 FLOW - QUICK STARTUP GUIDE VACON ® 18

1.5 DESCRIPTION OF THE APPLICATIONS

1.5.1 STANDARD AND HVAC APPLICATIONS

Standard and HVAC applications are typically used in simple speed-controlled applications
(e.g. pumps and fans), where no special features are needed.

The drive can be controlled either from Keypad, Fieldbus or I/0 terminal.

In 1/0 terminal control, the drive frequency reference signal is connected either to Al1 (0...10V)
or Al2 (4...20mA), depending on the reference signal type. There are also three preset
frequency references available. Preset references can be activated by DI4 and DI5. Drive start/
stop signals are connected to DI1 (start forward] and DI2 (Start reverse).

All drive outputs are freely configurable. One analogue output (Output Frequency) and three
relay outputs (Run, Fault, Ready) are available on the basic I/0 board.

See the detailed descriptions on the application-specific parameters in chapter 8.
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1.5.1.1 Standard and HVAC application default control connections

‘ Standard 1/0 board ‘
k S|

r { : ] ﬁ 1 ‘ ‘ +10 Vref ‘ ‘ Reference output ‘ ‘ ‘
|
| \
. Reference : -4 2 All+ Analogue input 1 +
potentiometer 1...10kQ || Frequency reference
! (default 0...10)
--- - 3 All- Analogue input 1 -
4 Al2+ Analogue input 2 +
Frequency reference
. (Default 4...20mA)
5 Al2- Analogue input 2 -
CTTTTTTT T 6 ‘ 24Vout @ ‘ ‘ 24V auxiliary voltage ‘ ‘ ‘
| [7 ][ oND e | [ 10 ground || \
e P { 8 ‘ ‘ DI ‘ ‘ Digital input 1 ‘ ‘ Start forward |
oo aeeeo oo { 9 ‘ ‘ DI2 ‘ ‘ Digital input 2 ‘ ‘ Start reverse ‘
:L R { 10 ‘ ‘ DI3 ‘ ‘ Digital input 3 ‘ ‘ External fault ‘
) ‘ 1 ‘ ‘ ™ ® ‘ ‘ Common for DI1-DI6 ‘ ‘ ‘*]
[12 | [ 24vout @ | [ 24v auxiliary voltage | | \
} r---113 ][ GND ¢ | [1voground | \
| P | . R
Lo-- [ { 14 ‘ ‘ DI4 ‘ ‘ Digital input 4 ‘ Dls_ D[;'esn A:;&:',::L'H
| e 1 — - Closed | Open Preset Freq. 1
fe-e” —-2----{15 [ ois | [Digitalinput 5 | [Bhema | Cloeg | Ereme e 8
F---7 ———1————«‘ 16 ‘ ‘ Dl6 ‘ ‘ Digital input 6 ‘ ‘ Fault reset ‘
1 | ‘ 17 ‘ ‘ ™ [ J ‘ ‘ Common for DI1-DI6 ‘ ‘ ‘*]
! |
' |
IS iy 18 AO1+ Analogue output 1 +
3 mA | ! Output frequency
3 . <-- :’ --- 119 AO1- [ J Analogue output 1 - (default: 0...20mA)
| |
| . 24V auxiliary
) \ 30 +24Vin input voltage
' |
! ! A RS485 Serial bus, negative
| } - — Modbus RTU
! ‘ B RS485 Serial bus, positive
! SN | 21 RO1/1 NC — Relay output 1
b----[ 22 RO1/2CM RUN
[— R
I @ : 23 RO1/3 NO —
|
! } 24 RO2/1 NC j Relay output 2
1 FAULT - n----] 25 RO2/2 CM FAULT
L - @ ———————— 26 | [ ro2/3NO —
32 RO3/2 CM |~ Relay output 3 READY
33 RO3/3 NO
9301.emf
Figure 5.

*) Digital inputs can be isolated from the ground with a DIP switch, see the figure below:

Digital inputs

Floating
Connected to GND (Default!)

9109.emf

Figure 6.
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1.5.1.2 Standard and HVAC application quick setup parameters

M1.1 Wizards

Index Parameter Min Max | Unit | Default | ID Description
0 = Do not activate
1 = Activate
1.1.1 Startup Wizard 0 1 0 1170 | Choosing Activate initiates
Startup Wizard (see
Chapter 1.2 "First startup”).
Choosing Activate initiates
. . Fire Mode Wizard (see
1.1.2 Fire Mode Wizard 0 1 0 1672 chapter Chapter 1.3 “Fire
mode wizard").
M1 Quick Setup:
Index Parameter Min Max | Unit |Default| ID Description
0=Standard
1=HVAC
1.2 Application 0 4 1 212 | 2=PID Control
3=Multipump (Single drive)
4=Multipump (Multidrive)
13 Minimum Frequency 0.00 P14 Hy 0.0 101 Minimum allowed frequency
Reference reference.
14 Maximum Frequency P13 320.0 Hy 50.0/60.0| 102 Maximum allowed frequency
Reference reference.
Defines the time required for
15 | AccelerationTime1 | 0.1 | 30000 | s 50 | 103 |theoutputirequencyto
increase from zero frequency
to maximum frequency.
Defines the time required for
16 | DecelerationTime1 | 0.1 | 30000 | s 50 | 103 |theoutputfrequencyto
decrease from maximum
frequency to zero frequency.
1.7 Motor Current Limit I4*0.1 1 A Varies 107 Max'm”m motor current from
AC drive.
0=Induction Motor
18 Motor Type 0 ! 0 650 1=Permanent Magnet Motor
Find this value U,, on the
Motor Nominal . . . rating plate of the motor.
1.9 V. V v V 110
Voltage aries aries aries NOTE! Also used connection
(Delta/Star).
i Find thi lue f the rati
1.10 Motor Nominal 8,0 3200 | Hz |500/600| 117 | ndthisvaluefyonthe rating
Frequency plate of the motor.
Find this val the rat-
111 | Motor Nominal Speed | 24 19200 | Rpm | Varies | 112 | 'M¢ Mevauennonthera
ing plate of the motor.
112 Motor Nominal 1401 e A Varies 13 Find this value |, on the rating
Current plate of the motor.
113 Motor Cos Phi 0.3 1.00 Varies | 120 |Find this value on the rating
plate of the motor.
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Index Parameter Min Max | Unit |Default| ID Description

The drive searches for the
minimum motor current in
order to save energy and to
lower the motor noise. This
function can be used e.g. in
fan and pump applications.
0=Disabled

1=Enabled

1.14 Energy Optimisation 0 1 0 666

The automatic motor
identification calculates or
measures the motor
parameters that are needed
for optimum motor and speed
control.

1.15 Identification 0 2 0 631 [0 =No action

1 = At standstill

2 = With rotation

NOTE! Motor nameplate
parameters has to be set
before executing the
identification.

0=Ramping

1.16 Start Function 0 1 0 505 1=Flying Start

0=Coasting

1.17 Stop Function 0 1 0 506 )
1=Ramping

0=Disabled

1.18 Automatic Reset 0 1 0 731 1=Enabled

0=No action

1=Alarm

0 3 2 701 | 2=Fault (Stop according to
stop mode)

3=Fault (Stop by coasting]

Response to External
Fault

0=No action

1=Alarm

2=Alarm+preset fault

Response to Al Low 0 5 0 700 frequency (par. P3.9.1.13)
Fault 3=Alarm + previous frequency

4=Fault (Stop according to

stop mode)

5=Fault (Stop by coasting)

1.20

Selection of remote control
place (start/stop).

0=1/0 control

1=Fieldbus control

1.21 Remote Control Place 0 1 0 172
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Index Parameter Min Max | Unit |Default| ID Description

Selection of frequency
reference source when
control place is 1/0 A
0=PC

1=Preset Frequency 0
2=Keypad Reference
3=Fieldbus

4=Al1

5=Al2

6=Al1+AI2

7=PID

8=Motor Potentiometer
1 20 5 117 | 11=Block 1 Out
12=Block 2 Out
13=Block 3 Out
14=Block 4 Out
15=Block 5 Out
16=Block 6 Out
17=Block 7 Out
18=Block 8 Out
19=Block 9 Out
20=Block 10 Out
NOTE! Default value depends
on the selected application
with parameter 1.2

I/0 Control Reference

1.22 A Selection

Keypad Control
Reference Selection
Fieldbus Control Ref-

1.24 . 1 20 2 122 |See P1.22.
erence Selection

1.23 1 20 1 121 | See P1.22.

0=0..10V/0..20mA

1.25 Al1 Signal Range 0 1 0 379 1= 2.10V / 4.20mA
1.26 Al2 Signal Range 0 1 1 390 ?: g}gx;gggxﬁ
1.27 RO1 Function 0 51 2 1101 | See P3.5.3.2.1.
1.28 RO2 Function 0 51 3 1104 | See P3.5.3.2.1.
1.29 RO3 Function 0 51 1 1107 | See P3.5.3.2.1.
1.30 AO1 Function 0 31 2 10050 | See P3.5.4.1.1.

M1.31 Standard / M1.32 HVAC

Index Parameter Min Max | Unit |Default| ID Description

1.31.1 | Preset Frequency 1 P1.3 P1.4 Hz 100 | 105 ;;eifaeltiigeuqtuglfy selected by
131.2 | PresetFrequency2 | P13 | P14 | Hz 150 | 106 gi;e;faeltii;euqtu&n;y selected by
1313 | PresetFrequencyd | P13 | PL4 | e | 200 | 126 | g RO el
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1.5.2 PID CONTROL APPLICATION

The PID control application is typically used in applications where the process variable (e.g.
pressure] is controlled by controlling the speed of the motor (e.g. pump or fan). In this
configuration, the drive's internal PID controller will be configured for one setpoint and one
feedback signal. The PID control application provides a smooth control and an integrated
measuring and controlling package, where no additional components are needed.

Two individual control places can be used. Selection between control places Aand B is done by
DI6. When control place A is active, start/stop commands are given by DI1 and frequency
reference is taken from PID controller. When control place B is active, start/stop commands
are given by DI4 and frequency reference is taken directly from Al1.

All drive outputs are freely configurable. One analogue output (Output Frequency) and three
relay outputs (Run, Fault, Ready) are available on the basic I/0 board.

See detailed descriptions on the application-specific parameters in chapter 8.
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1.5.2.1

PID control application default control connections

Standard 1/0 board

O e | soe | oescripion |

Ly j{ 1 ‘ ‘ +10 Vref ‘ ‘ Reference output ‘ ‘ ‘
! \
Reference |1 o] . Place A: PID setpoint
potentiometer 1...10kQ 1 2 AlT+ Analogue input T+ (reference)
| Place B: Frequency
I . reference
******** 3 Al- Analogue input 1 - (default: 0...10V)
2-wire transmitter .
Actualvalie o F------1 4 Al2+ Analogue input 2 + PID feedback
+ (actual value)
default: 4...20mA
et 5 Al2- Analogue input 2 - (defau )
1=(0)4..20mA | - ' |
- ] ) 24Vout @ ‘ 24V auxiliary voltage ‘ ‘ ‘
|
! L — — —
| ) {7 ][ oD @ | [/0ground || \
R { 8 ][ on | [ pigital input 1 [ Flaseisartioward ]
| i
beme? e { 9 ‘ ‘ DI2 ‘ ‘ Digital input 2 ‘ ‘ External fault ‘
T { 10 ‘ ‘ DI3 ‘ ‘ Digital input 3 ‘ ‘ Fault reset ‘
‘ 11 ‘ ‘ ™ ® ‘ ‘ Common for DI1-DI6 ‘ ‘ ‘*]
o] [ 12 | [ 24vout @ | [24v auxiliary voltage | | \
I
| ***ﬂ 13 ‘ ‘ GND ® ‘ ‘ I/0 ground ‘ ‘ ‘
I . !
R e A T | [Digital input 4 | [ ecs veerenca 55161 ]
:r,,// 77%77774 15 ‘ ‘ DI5 ‘ ‘ Digital input 5 ‘ ‘ Preset frequency 1 ‘
bo-- I «‘ 16 ‘ ‘ Dl6 ‘ ‘ Digital input 6 ‘ ‘ Control place A/B selection ‘
\ : ‘ 17 ‘ ‘ m ® ‘ ‘ Common for DI1-DI6 ‘ ‘ ‘*]
| |
I
: /f"\**: ***** 18 AO1+ Analogue output 1 +
|
o mA Output frequency
| \ ! .
| o n R 19 AOT-/GND ® Analogue output 1 - (default: 0...20mA)
| |
! l ] 24V auxiliary
! } 30 +24Vin input voltage
| | RS485 Serial bus, negative
I I Modbus RTU
I : B RS485 Serial bus, positive
|
! | 21 RO1/1 NC Relay output 1
' RUN 1 % youtp
| F==== 22 RO1/2 CM RUN
I
l**@—# 77777 23 RO1/3 NO -
| |
! \ 24 RO2/1 NC j Relay output 2
v FAULT 25 RO2/2 CM FAULT
f-- @ ffffffff 26 RO2/3 NO —
32 RO3/2CM |~ Relay output 3
y P READY
33 RO3/3 NO
9303.emf
Figure 7.

*) Digital inputs can be isolated from the ground with a DIP switch, see figure below

I

2000000000000000°

9109.emf

Digital inputs
Floating

!

Figure 8.
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1.5.2.2 PID control application quick setup parameters
M1.1 Wizards
Index Parameter Min Max | Unit | Default | ID Description
0 = Do not activate
1 = Activate
1.1.1 Startup Wizard 0 1 0 1170 | Choosing Activate initiates
the Startup Wizard (see
Chapter 1.2 "First startup”).
Choosing Activate initiates
. . the Fire Mode Wizard (see
1.1.2 Fire Mode Wizard 0 1 0 1672 Chapter 1.3 “Fire mode
wizard").
M1 Quick Setup:
Index Parameter Min Max | Unit | Default | ID Description
0=Standard
1=HVAC
1.2 Application 0 4 2 212 | 2=PID Control
3=Multipump (Single drive])
4=Multipump (Multidrive)
13 Minimum Frequency 0.00 P14 Hz 0.0 101 Minimum allowed frequency
Reference reference.
14 Maximum Frequency P13 3200 Hy 50.0/60.0 | 102 Maximum allowed frequency
Reference reference.
Defines the time required for
15 | AccelerationTime1 | 0.1 | 30000 | s 50 | 103 |iheoutputireguencyto
increase from zero frequency
to maximum frequency.
Defines the time required for
16 | DecelerationTime1 | 01 | 30000 | s 50 | 104 |theoutputfreguencyto
decrease from maximum
frequency to zero frequency.
1.7 Motor Current Limit | I4*0.1 Is A Varies 107 Maxmum motor current from
AC drive.
0=Induction Motor
18 Motor Type 0 ! 0 650 1=Permanent Magnet Motor
Find this value U, on the
Motor Nominal ) . . rating plate of the motor.
1.9 V V \ V 110
Voltage aries aries aries NOTE! also used connection
(Delta/Star).
i Find this value f, on the rati
110 Motor Nominal 8,0 320,0 Hz 50.0 11 ind this value f, on the rating
Frequency plate of the motor.
Find this val th
111 | Motor Nominal Speed | 24 19200 | Rpm | Varies | 112 | Mo e vaen,ontne
rating plate of the motor.
112 Motor Nominal 14*0.1 I A Varies 113 Find this value |, on the rating
Current plate of the motor.
113 Motor Cos Phi 030 | 1.00 Varies | 120 |Find this value onthe rating
plate of the motor.
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Index

Parameter

Min

Max

Unit

Default

Description

Energy Optimisation

666

The drive searches for the
minimum motor current in
order to save energy and to
lower the motor noise. This
function can be used e.g. in
fan and pump applications.
0=Disabled

1=Enabled

|dentification

631

The automatic motor
identification calculates or
measures the motor
parameters that are needed
for optimum motor and speed
control.

0 =No action

1 = At standstill

2 = With rotation

NOTE! Motor nameplate
parameters has to be set
before executing the
identification.

Start Function

505

0=Ramping
1=Flying Start

Stop Function

506

0=Coasting
1=Ramping

Automatic Reset

731

0=Disabled
1=Enabled

Response to Exter-
nal Fault

701

0=No action

1=Alarm

2=Fault (Stop according to
stop mode)

3=Fault (Stop by coasting]

1.20

Response to Al Low
Fault

700

0=No action

1=Alarm

2=Alarm+preset fault
frequency (par. P3.9.1.13)
3=Alarm + previous frequency
4=Fault (Stop according to
stop mode)

5=Fault (Stop by coasting)

1.21

Remote Control
Place

172

Selection of remote control
place (start/stop).

0=1/0 control

1=Fieldbus control

24-hour support +358 (0201 212 575 ¢ Email: vacon(@vacon.com




VACON ® 27

VAcoN®100 FLOW - QUICK STARTUP GUIDE

Index Parameter

Min

Max

Unit

Default

Description

I/0 Control Reference

1.22 A Selection

20

17

Selection of frequency
reference source when
control place is 1/0 A
0=PC

1=Preset Frequency 0
2=Keypad Reference
3=Fieldbus

4=Al1

5=Al2

6=Al1+Al2

7=PID

8=Motor Potentiometer
11=Block 1 Out
12=Block 2 Out
13=Block 3 Out
14=Block 4 Out
15=Block 5 Out
16=Block 6 Out

17=Block 7 Out

18=Block 8 Out

19=Block 9 Out

20=Block 10 Out

NOTE! Default value depends
on the selected application
with parameter 1.2.

Keypad Control

1.23 Reference Selection

20

121

See P1.22.

Fieldbus Control

1.24 Reference Selection

20

122

See P1.22.

1.25 Al1 Signal Range

379

0=0..10V/ 0..20mA
1=2..10V/ 4..20mA

1.26 Al2 Signal Range

390

0=0..10V/0..20mA
1=2..10V / 4..20mA

1.27 RO1 Function

51

11001

See P3.5.3.2.1.

1.28 RO2 Function

51

11004

See P3.5.3.2.1.

1.29 RO3 Function

51

11007

See P3.5.3.2.1.

1.30 AO1 Function

ol of ol ©

31

10050

See P3.5.4.1.1.

M1.33 PID Control

Index Parameter

Min

Max

Unit

Default

Description

1.33.1 PID Gain

0.00

100.00

%

100.00

18

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%.

1.33.2 | PID Integration Time

0.00

600.00

1.00

19

If this parameter is set to
1,00s a change of 10% in the
error value causes the con-
troller output to change by
10.00%/s.

1.33.3

PID Derivation Time

0.00

100.00

0.00

1132

If this parameter is set to
1,00s a change of 10% in the
error value during 1.00 s
causes the controller output
to change by 10.00%.
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Index Parameter Min Max | Unit | Default | ID Description
1334 | Feedbacki Source 0 30 2 334 |See P3.13.3.3.
selection
1335 | OetpointT Source 0 32 1 332 |See P3.13.2.6.
Selection

1.33.6 Keypad Setpoint 1 Varies Varies | Varies 0 167
Drive goes to sleep mode
when the output frequency

133.7 Sleep Frgquency 0.0 320.0 Hz 0.0 1016 gtays below this limit for a

Limit 1 time greater than that

defined by parameter Sleep
delay.
The minimum amount of
time the frequency has to

1.33.8 Sleep Delay 1 0 3000 s 0 1017 | remain below the Sleep level
before the drive is stopped.
Defines the level for the PID

1.33.9 Wake-up Level 1 Varies Varies | Varies Varies 1018 feedba.ck. value wake-up
supervision. Uses selected
process units.

1.33.10 | PresetFrequency1 | P13 | P14 | Hz 100 | 105 |FresetFrequency selected by

digital input DI5.
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1.5.3 MULTIPUMP (SINGLE DRIVE) APPLICATION

Multipump (Single Drive) application is designed for applications where one drive is controlling
a system consisting of up to 8 parallel motors (e.g. pumps, fans, compressors). By default,
Multipump (Single Drive) application is configured for 3 parallel motors.

The drive is connected to one of the motors. The internal PID controller of the drive controls
the speed of the regulating motor and gives control signals (via relay outputs] to start/stop the
auxiliary motors. External contactors are needed to switch the auxiliary motors to supply
mains.

The process variable (e.g. pressure] is controlled by controlling the speed of the one motor and
the number of running motors.

See the detailed descriptions on the application-specific parameters in chapter 8.11.

Start / Stop

—)

3068.emf

Figure 9. Principle of Multipump (Single Drive) configuration (PT = Pressure sensor)
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Autochange -function can be used for equalising the wear of all motors in the system.
Autochange function monitors the running hours of each motor and arranges the starting
order of the motors according to them. Motor with the lowest running hours is started first and
motor with the greatest running hours is started last. Autochange (change of starting order)
can be configured to take place based on autochange interval time or based on drives internal
real time clock (if RTC-battery is installed into the drive).

Autochange can be configured to cover all the pumps in the system or only the auxiliary pumps.

NOTE! Different connections, depending on selected autochange mode (See Figure 10 and
Figure 11).

[

o__o
o —o

K2 K3

3069.emf

Figure 10. Principal control diagram, when only auxiliary motors are autochanged.
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K1 K1.1 K2 K2.1 K3 K3.1

3070.emf

Figure 11. Principal control diagram, when all pumps are autochanged

Two individual control places can be used. Selection between control places A and B is done

with DI6. When control place A is active, start/stop commands are given with DI1 and frequency
reference is taken from PID controller. When control place B is active, start/stop commands
are given with DI4 and frequency reference is taken directly from Al1.

All drive outputs are freely configurable. One analogue output (Output Frequency) and three
relay outputs (Run, Fault, Ready) are available on the basic I/0 board.

Tel. +358 (0) 201 2121  Fax +358 (0)201 212 205




VAcoN®100 FLOW - QUICK STARTUP GUIDE VACON ® 32

1.5.3.1 Multipump (single drive] application default control connections

Standard 1/0 board
: T

‘r*{ : jﬂ 1 ‘ ‘ +10 Vref ‘ ‘ Reference output ‘ ‘ ‘
! \
Reference |1 N : Place A: PID setpoint
potentiometer 1...10kQ | 2 All+ Analogue input 1+ (reference)
| Place B: Frequency
I . reference
oo 3 All- Analogue input 1 - (default: 0...10V)
2-wire transmitter
Actualvalue o F------1 4 Al2+ Analogue input 2 + PID feedback
+ (actual value)
5 Al2 Analogue input 2 (default: 4..20mA)
R R R
I=(0)4..20mA | - 7: 77777
P [ 6 24Vout @ ‘ 24V auxiliary voltage ‘ ‘ ‘
| ‘ ‘{
t--- - 7 ‘ ‘ GND Q‘ ‘I/Oground H ‘
|
:r— AR LT { 8 ][ on | [ Digital input 1 | [ HaceiStanforward ]
EEREEEEEEE {9 ][ o | [Digital input 2 [ e hniersse) |
T *{ 10 ‘ ‘ DI3 ‘ ‘ Digital input 3 ‘ ‘ Control place A/B selection ‘
‘ 11 ‘ ‘ ™ ® ‘ ‘ Common for DI1-DI6 ‘ ‘ ‘*]
e ] [ 12 | [ 24vout @ | [ 24V auxiliary voltage | | \
: ~---113 | [ onp ® | [/0ground | \
| e
L7 ———}————{ 14 ‘ ‘ DI4 ‘ ‘ Digital input 4 ‘ ‘ Motor 1 interlock ‘
- 777‘+7774 15 ‘ ‘ DI5 ‘ ‘ Digital input 5 ‘ ‘ Motor 2 interlock ‘
| - |
‘Lff/ 777%7774 16 ‘ ‘ Dl6 ‘ ‘ Digital input 6 ‘ ‘ Motor 3 interlock ‘
; | [17 ][ v ® | | [ CommonforDI1-DI6 || *)
| |
|
| //"\***:**** 18 AO1+ Analogue output 1 +
1 "mA 1 Output frequency
| ’ ! .
| Cso¢-------1 19 || AO1/GND ® | | Analogue output 1 - || (default:0..20mA)
| |
| | ) 24V auxiliary
! } 30 +24Vin input voltage
1 : RS485 Serial bus, negative
| I - — Modbus RTU
I ! B RS485 Serial bus, positive
I
! } 21 RO1/1 NC j Relay output 1 Motor 1 control
: Al " F---+ 22 RO1/2 CM (Multi-pump K1 contactor)
|
i---- |-=-r---1 23 RO1/3 NO —
| |
I T ! 24 RO2/1 NC Relay output 2
! : ; Y P Motor 2 control
! — -1 25 RO2/2 CM (Multi- K2 contactor)
A A2 pump K2 contactor.
b---q | ---r---1 26 RO2/3 NO —
|
! — [ 32 RO3/2 CM " Relay output 3 | | Motor 3 control
' ,AJ, '52, ,,,,,, 33 RO3/3 NO (Multi-pump K3 contactor)
7 3074.emf
Figure 12.

*) Digital inputs can be isolated from the ground with a DIP switch, see figure below

Digital inputs
Floating
Connected to GND (Default!)

)

i/

9109.emf

Figure 13.
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1.5.3.2 Multipump (single drive] application quick setup parameters
M1.1 Wizards
Index Parameter Min Max | Unit | Default | ID Description
0 = Do not activate
1 = Activate
1.1.1 Startup Wizard 0 1 0 1170 | Choosing Activate initiates
Startup Wizard (see
Chapter 1.2 "First startup”).
Choosing Activate initiates
. . Fire Mode Wizard (see
1.1.2 Fire Mode Wizard 0 1 0 1672 Chapter 1.3 “Fire mode
wizard").
M1 Quick Setup:
Index Parameter Min Max | Unit | Default | ID Description
0=Standard
1=HVAC
1.2 Application 0 4 3 212 | 2=PID Control
3=Multipump (Single drive])
4=Multipump (Multidrive)
13 Minimum Frequency 0.00 P14 Hz 0.0 101 Minimum allowed frequency
Reference reference.
14 Maximum Frequency P13 3200 Hy 50.0/60.0 | 102 Maximum allowed frequency
Reference reference.
Defines the time required for
15 | AccelerationTime1 | 0.1 | 30000 | s 50 | 103 |iheoutputireguencyto
increase from zero frequency
to maximum frequency.
Defines the time required for
1.6 | DecelerationTime1 | 0.1 | 30000 | s 50 | 104 |theoutputfrequencyto
decrease from maximum
frequency to zero frequency.
1.7 Motor Current Limit | [14*0.1 Is A Varies 107 Max'”.’“m motor current from
AC drive.
0=Induction Motor
18 Motor Type 0 ! 0 650 1=Permanent Magnet Motor
Find this value U, on the
Motor Nominal ) . . rating plate of the motor.
1.9 V V \ V 110
Voltage aries aries aries NOTE! Also used connection
(Delta/Star).
i Find this value f, on the rati
110 Motor Nominal 8,0 320,0 Hz 50.0 11 ind this value f, on the rating
Frequency plate of the motor.
Find this val th
111 | Motor Nominal Speed | 24 19200 | Rpm | Varies | 112 | Mo e vaen,ontne
rating plate of the motor.
112 Motor Nominal 14*0.1 I A Varies 113 Find this value |, on the rating
Current plate of the motor.
113 Motor Cos Phi 030 | 1.00 Varies | 120 |Find this value onthe rating
plate of the motor.
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Index

Parameter

Min

Max

Unit

Default

Description

Energy Optimisation

666

The drive searches for the
minimum motor current in
order to save energy and to
lower the motor noise. This
function can be used e.g. in
fan and pump applications.
0=Disabled

1=Enabled

|dentification

631

The automatic motor
identification calculates or
measures the motor
parameters that are needed
for optimum motor and speed
control.

0 =No action

1 = At standstill

2 = With rotation

NOTE! Motor nameplate
parameters has to be set
before executing the
identification.

Start Function

505

0=Ramping
1=Flying Start

Stop Function

506

0=Coasting
1=Ramping

Automatic Reset

731

0=Disabled
1=Enabled

Response to Exter-
nal Fault

701

0=No action

1=Alarm

2=Fault (Stop according to
stop mode)

3=Fault (Stop by coasting]

1.20

Response to Al Low
Fault

700

0=No action

1=Alarm

2=Alarm+preset fault
frequency (par. P3.9.1.13)
3=Alarm + previous frequency
4=Fault (Stop according to
stop mode)

5=Fault (Stop by coasting)

1.21

Remote Control
Place

172

Selection of remote control
place (start/stop).

0=1/0 control

1=Fieldbus control
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Index Parameter Min Max | Unit | Default | ID Description

Selection of frequency
reference source when
control place is 1/0 A
0=PC
1=Preset Frequency 0
2=Keypad Reference
3=Fieldbus
4=Al1
5=Al2
6=Al1+AlI2
7=PID
8=Motor Potentiometer
1 20 6 117 |11=Block 1 Out
12=Block 2 Out
13=Block 3 Out
14=Block 4 Out
15=Block 5 Out
L
L
L

I/0 Control Reference

1.22 A Selection

16=Block 6 Out

17=Block 7 Out

18=Block 8 Out

19=Block 9 Out

20=Block 10 Out

NOTE! Default value depends
on the selected application
with parameter 1.2.

Keypad Control Ref-

1.23 erence Selection

1 20 1 121 | See P1.22.

1.24 |Fieldbus Control Ref- 1 20 2 122 |See P1.22.
erence Selection

0=0..10V/ 0..20mA

1.25 Al1 Signal Range 0 1 0 379 1= 2.10V / 4..20mA
1.26 AlI2 Signal Range 0 1 1 390 ?: g]gx;gggmﬁ
1.27 RO1 Function 0 51 2 11001 | See P3.5.3.2.1.
1.28 RO2 Function 0 51 3 11004 | See P3.5.3.2.1.
1.29 RO3 Function 0 51 1 11007 | See P3.5.3.2.1.
1.30 AO1 Function 0 31 2 10050 | See P3.5.4.1.1.

M1.34 Multipump (single drive)

Index Parameter Min Max | Unit | Default | ID Description

If the value of the parameter
is set to 100% a change of
1.34.1 PID Gain 0.00 100.00 % 100.00 18 |10% in the error value causes
the controller output to
change by 10%.

If this parameter is set to
1,00s a change of 10% in the
1.34.2 | PID Integration Time 0.00 600.00 s 1.00 119 |error value causes the con-
troller output to change by
10.00%/s.

If this parameter is set to
1,00s a change of 10% in the
1.34.3 | PID Derivation Time 0.00 100.00 s 0.00 1132 | error value during 1.00 s
causes the controller output
to change by 10.00%.
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Index

Parameter

Min

Max

Unit

Default

Description

1.34.4

Feedback 1 Source
selection

30

334

See P3.13.3.3.

1.34.5

Setpoint 1 Source
Selection

0

32

332

See P3.13.2.6.

1.34.6

Keypad Setpoint 1

Varies

Varies

Varies

167

1.34.7

Sleep Frequency
Limit 1

0.0

320.0

Hz

0.0

1016

Drive goes to sleep mode
when the output frequency
stays below this limit for a
time greater than that
defined by parameter Sleep
delay.

1.34.8

Sleep Delay 1

3000

1017

The minimum amount of
time the frequency has to
remain below the Sleep level
before the drive is stopped.

1.34.9

Wake-up Level 1

Varies

Varies

Varies

Varies

1018

Defines the level for the PID
feedback value wake-up
supervision. Uses selected
process units.

1.34.10

Multipump mode

1785

Selects the Multipump mode.
0= Single drive

1= Multifollower
2=Multimaster

1.34.11

Number of pumps

1001

Total number of motors
(pumps/fans) used in
multi-pump system.

1.34.12

Pump interlocking

1032

Enable/Disable use of
interlocks. Interlocks are
used to tell the system if a
motor is connected or not.
0 = Disabled

1 =Enabled

1.34.13

Autochange

1027

Disable/enable rotation of
starting order and priority of
motors.

0= Disabled

1= Enabled (interval)

2= Enabled (weekdays)

1.34.14

Autochanged pump

1028

0 = Auxiliary Pump
1 =All Pumps

1.34.15

Autochange interval

0.0

3000.0

48.0

1029

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
P3.15.11 and P3.15.12
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Index Parameter Min Max | Unit | Default | ID Description
Range
BO = Sunday
B1 = Monday
B2 = Tuesday
1.34.16 Autochange days 0 127 15904 B3 = Wednesday
B4 = Thursday
B5 = Friday
B6 = Saturday
1.34.17 A“tOChagagye time of | 49.00.00 | 23:59:59 | Time 15905 | Range: 00:00:00...23:59:59
134,18 | Autochange:Fre= | 550 1 p3ggo| z | 2500 | 1031 | These parameters define the
quency limit level below which the capacity
Autochange: Pump used must remain so that the
1.34.19 limit 1 6 1 1030 autochange can take place.
Percentage of the setpoint.
E.g.: Setpoint = 5 bar,
Bandwidth = 10%: As long as
1.34.20 Bandwidth 0 100 % 10 1097 | the feedback value stays
within 4.5...5.5 bar motor
disconnection or removal will
not take place.
With feedback outside the
13421 |  Bandwidth delay 0 3600 | s 10 | 109g |Pandwidth, this time must
pass before pumps are added
or removed.
. DigIN FALSE = Not active
1.34.22 Pump 1 interlock Slot0.1 426 TRUE = Active
. DigIN FALSE = Not active
1.34.23 Pump 2 interlock Slot0.1 427 TRUE = Active
. DigIN FALSE = Not active
1.34.24 Pump 3 interlock Slot0.1 428 TRUE = Active
. DigIN FALSE = Not active
1.34.25 Pump 4 interlock Slot0.1 429 TRUE = Active
. DigIN FALSE = Not active
1.34.26 Pump 5 interlock Slot0.1 430 TRUE = Active
. DigIN FALSE = Not active
1.34.27 Pump 6 interlock Slot0.1 486 TRUE = Active
. DigIN FALSE = Not active
1.34.28 Pump 7 interlock Slot0.1 487 TRUE = Active
. DigIN FALSE = Not active
1.34.29 Pump 8 interlock Slot0.1 488 TRUE = Active

Tel. +358 (0) 201 2121  Fax +358 (0)201 212 205




VAacoN®100 FLOW - QUICK STARTUP GUIDE VACON ® 38

1.5.4 MULTIPUMP (MULTIDRIVE) APPLICATION

Multipump (Multidrive) application is designed for a system consisting of up to 8 parallel
variable speed motors (e.g. pumps, fans, compressors). By default, Multipump (Multidrive)
application is configured for 3 parallel motors.

See detailed descriptions on the application-specific parameters in chapter 8.11.

The checklist for commissioning a multipump (multidrive) system is presented in chapter
8.11.1.

Each motor is controlled by its own drive. Drives of the system are communicating with each
other by Modbus RTU communication.

3~

Start/ Stop

FB

=

3071.emf

Figure 14. Principle of Multipump (Multidrive) configuration. (PT = Pressure sensor, FB =
communication bus)

The process variable (e.g. pressure) is controlled by controlling the speed of the motors and
the number of running motors. The internal PID controller of the leading drive controls the
speed of the motors and requests the other motors to start/stop when needed.
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The operation of the system depends on the selected operation mode. In Multifollower mode,
auxiliary motors follow the speed of the regulating drive.

! al >
S0 S8 L8
= — — 3072.emf
P1 P2 P3

Figure 15. Regulation in Multifollower mode. Pump 1 is regulating and pumps 2 and 3 are
following the speed of pump 1, as shown with curves A.

The figure below shows an example of Multimaster mode, where the speed of the regulating
motor is locked to constant production speed (B), when next motor is started. (A = regulating

curves of the pumps)

f RiM M

maXx

min

—

3073.emf

Figure 16. Regulation in Multimaster mode.
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Autochange function can be used for equalising the wear of all motors in the system.
Autochange function monitors the running hours of each motor and arranges the starting
order of the motors according to them. Motor with the lowest running hours is started first and
motor with the greatest running hours is started last. Autochange (change of starting order)
can be configured to take place based on autochange interval time or based on drives internal
real time clock (if RTC-battery is installed into the drive).
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1.5.4.1 Multipump (multidrive) application default control connections

‘ Standard 1/0 baard ‘
.

:"{ : T | | +10Vref | | Referen ce output | | |
|
\' N
Refarence |1 e p PID setpoint
potentiometer 1., 10k0 | 2 All+ Analogueinput 1+ (default: 0..10V)

|

|

b 3 Al1- Analogueinput 1-

PID feedback
2-wire tansmitter {actual valueg)

(default: 4..20mA)

Actual value [ Al2+ Analogueinput 2 +

r——-4 & ‘ Al2- HAnangueinputE— H

| = (0}4..20mA

Lo
! 6 MVout g | 24 auxiliary weltage |
e i tz==3 7 GMD . ||nground |
| -
koo T -| 8 | | DI | | Digital input 1 | | Start forward |
- T Flushi
i“ - P ‘I 9 | | Diz | | Digital input 2 | |Gg?‘tgﬁvavd+ Flus hing refe re nce)
T —I 10 | | Dla | | Digital input 3 | | g&%iﬁmas;g:“%pnspn
[11 ] am ® | | [CommenforDI1-DIs || |*]
rooos 1 12 | | our @ | | 240 auxiliary voltage | | |
R - 13 D ® | (172 ground | |
| -
:———-’ ——1|— ————— 14 Dl4 Digital input 4 | Fault reset |
-~ I
B — T3
:__ — - JI- ————4 18 | | D5 | | Digital input 5 | [ou;mEmlltgfvrailacblgcmmuwilaue]
i___a’ __1'—————-| 14 | | Dl& | |Digita|input6 || External fault |
|
! ! [17 ][ am ® [ | [commonforDin-Dle || |*]
| 1
X R e it 18 AD 1+ Analogue output 1+
b ma ! Output frequency
il .
i R 19 AD1-/GND ® | | Analogue output 1- (default: 0..20mA)
|
! 1
! ! ) 240 auxiliary
! : 30 +24Vin input voltage
Fm——m— g -—F-—-—1 A R5485 Serial bus, negative Drive to drive
I | | - — communication
I FI-———==—=-——f-—--1 B R3485 Serial bus, positive iMadbus RTLY
! [ |
! ! ! FUN I 21 RO MC j Relay output 1
I
! N Fom - 22 | [ Row2cm RUN
I
! ! :——@——:— ————— 23 | | ROENOD A
| [ |
I | 24 ROZATMNC Relay output 2
| VR L] j
: ol 25 RO2/2 T FALLT
1
i | ---@ -------- 26 ROZ/3 NO —
I
Toterminal 4 | 32 RO3/2 T " Relay output 3 READY
onother | 33 RO3/3 NO —
drives - 3075 emf
Toterminal B
on cther
drives
Figure 17.

with the DIP switch.

j CAUTION! *] Isolate the Digital inputs from the ground
See the Figure 18 below.
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(N

o ol )
;] A2
S
8 DIO's Digital inputs
3 OAT mm Floating

+ |e GN Connected to GND (Default!)

()
N
®
o

9335.emf

Figure 18.
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Multipump (multidrive) system electric wiring diagramme

1.5.4.2

Lo
o
JW2'660€ ~N
N
= 3d- = 3d- = 3d- =
T T T N
ad ad I 1 wOSN3S ad o
~E ~E NSSIYd ~E N
TVI- TVIW- Sd1- TVIN- o
W W I W =
[e0)
m| ] 1 m| 1] 1 " ] m| ] 1 s
o
g9OM- Y
o= pa
am- am- am- rﬂ_m
b1 9 [ ol ¥ ¢ b1 of ¥ ¢ .
— — — X\ — \- \Af790- — — — X - X~ \~F280- — — — X\~ X\~ \AT780-
€1 S €1 S € 1 €1 4 € T m
—
N
—
o
YOM- Tam- YOM- Tam- YOM- Tam- N
=
€1X3+ X3+ TIX3+ ,olo‘
Lo
™
+
=13d- = 3d- =3d- -
ﬂh laoMm- ﬂ_” I >
177 =
Nl I
t H .
3d- x 3d- x 3d- [e))
= Gg - = cal- =
T N T T ™
T X )
AE& S.\Naw <zumv .N:mv T Zans ™ TAvE K5 5 5G] Zans g ;z& D TV G Zans o
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LNdNI 1a¥04 1a°¥04 LNdNI LNdNI 10 ¥04 LNdNI 10 ¥04 10 ¥O4 LNdNI LNdNIT 10 Y04 LNdNI 1a¥04 10 ¥04 LNdNI LNdNI 10 ¥04 g
O0TYNY  AlddNS OSNILVO1d SOTYNY  TVLIOIA SNIHLIYV3 m D0TVYNY  AlddNS ONILVOTd SOTYNY  TVLIDIA ONIHLYYI m O0TYNY  A1ddNS SNILVO1d SOTYNY  VLIOIA SNIHLIYV3 m ml—ll
uoneulw.al uoneunwa uoneulwal
S8b-sy _ sola S8b-S¥_ s,01a S8v-S¥ - 5,010
sng sng NO ans LNdNI 10 404 sng sng NO aNog LNdNI 10 ¥04 Zm sng sng NO aNo LNdNI 10 ¥04 Zm
WWRES  WRIES 340 Vo ?:%E wz:._wm/m WRES RIS 40 ow WHIOIa ONIHINV3 WRES  WRES 140 oy TVLISIA ONIHLYY3
a v
ssoion § oo T w0f e AT O 1] 0] RN § A7Ca Y w0f ] g oa n -
- dOM- ad- 3d- dOM- 3d-
T T T T
L edm- X €4M- dOM-
Nl I Nl I
Ll I Ll 1
H H t oy T
\A4 14S-
€1
e © © e © © e © ©
a a1 € a n g a n
NNY / dO1S
€0+ 20+ 10+




VAacoN®100 FLOW - QUICK STARTUP GUIDE
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1.5.4.3 Multipump (multidrive] application quick setup parameters
M1.1 Wizards
Index Parameter Min Max Unit Default ID Description
0 = Do not activate
1 = Activate
1.11 Startup Wizard 0 1 0 1170 | Choosing Activate initiates
Startup Wizard (see
Chapter 1.2 "First startup”).
Choosing Activate initiates
: . Fire Mode Wizard (see
1.1.2 Fire Mode Wizard 0 1 0 1672 Chapter 1.3 "Fire mode
wizard").
M1 Quick Setup:
Index Parameter Min Max | Unit | Default | ID Description
0=Standard
1=HVAC
1.2 Application 0 4 4 212 | 2=PID Control
3=Multipump (Single drive)
4=Multipump (Multidrive)
13 Minimum Frequency 0.00 P14 Hz 0.0 101 Minimum allowed frequency
Reference reference.
14 Maximum Frequency P13 320.0 Hz 50.0/60.0 | 102 Maximum allowed frequency
Reference reference.
Defines the time required for
15 | AccelerationTime1 | 0.1 | 30000 | s 50 | 103 |heoutputirequencyfo
increase from zero frequency
to maximum frequency.
Defines the time required for
1.6 | DecelerationTime1 | 0.1 | 30000 | s 50 | 104 |theoutputfrequencyto
decrease from maximum fre-
quency to zero frequency.
1.7 Motor Current Limit | [4*0.1 Is A Varies 107 MaXIrTwum motor current from
AC drive.
O=Induction Motor
18 Motor Type 0 ! 0 650 1=Permanent Magnet Motor
Find this value U, on the rat-
Motor Nominal Volt- . . . ing plate of the motor.
1.9 V V \% V "
age aries aries aries 0 NOTE! Also used connection
(Delta/Star).
i - Find this value f the rati
110 Motor Nominal Fre 8,0 3200 Hy 50.0/60.0 | 111 ind this value f,, on the rating
quency plate of the motor.
Find this val the rat-
111 |MotorNominalSpeed| 24 | 19200 | Rpm | Varies | 112 | 'M¢ M'SVauenponthera
ing plate of the motor.
112 Motor Nominal Cur- 14*0.1 Is A Varies 13 Find this value |, on the rating
rent plate of the motor.
113 Motor Cos Phi 030 | 1.00 Varies | 120 |Find this value on the rating
plate of the motor.
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Index Parameter Min Max | Unit | Default | ID Description

The drive searches for the
minimum motor current in
order to save energy and to
lower the motor noise. This
function can be used e.g. in
fan and pump applications.
0=Disabled

1=Enabled

1.14 Energy Optimisation 0 1 0 666

The automatic motor
identification calculates or
measures the motor parame-
ters that are needed for opti-
mum motor and speed
control.

1.15 Identification 0 2 0 631 |0 =No action

1 = At standstill

2 = With rotation

NOTE! Motor nameplate
parameters have to be set
before executing the
identification.

0=Ramping

1.16 Start Function 0 1 0 505 1=Flying Start

0=Coasting

1.17 Stop Function 0 1 0 506 1=Ramping

0=Disabled

1.18 Automatic Reset 0 1 0 731 1=Enabled

0=No action

1=Alarm

0 3 2 701 | 2=Fault (Stop according to
stop mode)

3=Fault (Stop by coasting]

Response to Exter-
nal Fault

0=No action

1=Alarm

2=Alarm+preset fault

Response to Al Low 0 5 0 700 frequency (par. P3.9.1.13)
Fault 3=Alarm + previous frequency

4=Fault (Stop according to

stop mode)

5=Fault (Stop by coasting)

1.20

Selection of remote control
Remote Control place (start/stop).
1.21 Place 0 ! 0 172 0=1/0 control

1=Fieldbus control

Tel. +358 (0) 201 2121  Fax +358 (0)201 212 205




VAacoN®100 FLOW - QUICK STARTUP GUIDE VACON @ 4¢

Index Parameter Min Max | Unit | Default | ID Description

Selection of frequency
reference source when
control place is 1/0 A.
0=PC
1=Preset Frequency 0
2=Keypad Reference
3=Fieldbus
4=Al1
5=Al2
6=Al1+AlI2
7=PID
8=Motor Potentiometer
1 20 6 117 |11=Block 1 Out
12=Block 2 Out
13=Block 3 Out
14=Block 4 Out
15=Block 5 Out
L
L
L

I/0 Control Reference

1.22 A Selection

16=Block 6 Out

17=Block 7 Out

18=Block 8 Out

19=Block 9 Out

20=Block 10 Out

NOTE! Default value depends
on the selected application
with parameter 1.2.

Keypad Control Ref-

1.23 erence Selection

1 20 1 121 | See P1.22.

1.24 |Fieldbus Control Ref- 1 20 2 122 |See P1.22.
erence Selection

0=0..10V/ 0..20mA

1.25 Al1 Signal Range 0 1 0 379 1= 2.10V / 4..20mA
1.26 AlI2 Signal Range 0 1 1 390 ?: g]gx;gggmﬁ
1.27 RO1 Function 0 51 2 11001 | See P3.5.3.2.1.
1.28 RO2 Function 0 51 3 11004 | See P3.5.3.2.1.
1.29 RO3 Function 0 51 1 11007 | See P3.5.3.2.1.
1.30 AO1 Function 0 31 2 10050 | See P3.5.4.1.1.

M1.35 Multipump (Multidrive)

Index Parameter Min Max | Unit | Default | ID Description

If the value of the parameter
is set to 100%, a change of
1.35.1 PID Gain 0.00 100.00 % 100.00 18 |10% in the error value causes
the controller output to
change by 10%.

If this parameter is set to
1,00s, a change of 10% in the
1.35.2 | PID Integration Time 0.00 600.00 s 1.00 119 |error value causes the
controller output to change by
10.00%/s.

If this parameter is set to
1,00s, a change of 10% in the
1.35.3 | PID Derivation Time 0.00 100.00 s 0.00 1132 | error value during 1.00 s
causes the controller output
to change by 10.00%.
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Index

Parameter

Min

Max

Unit

Default

Description

1.35.4

Feedback 1 Source
selection

30

334

See P3.13.3.3.

1.35.5

Setpoint 1 Source
Selection

0

32

332

See P3.13.2.6.

1.35.6

Keypad Setpoint 1

Varies

Varies

Varies

167

1.35.7

Sleep Frequency
Limit 1

0.0

320.0

Hz

0.0

1016

Drive goes to sleep mode
when the output frequency
stays below this limit for a
time greater than that
defined by parameter Sleep
delay.

1.35.8

Sleep Delay 1

3000

1017

The minimum amount of
time the frequency has to
remain below the Sleep level
before the drive is stopped.

1.35.9

Wake-up Level 1

Varies

Varies

Varies

Varies

1018

Defines the level for the PID
feedback value wake-up
supervision. Uses selected
process units.

1.35.10

Multipump mode

1785

Selects the Multipump mode.
0= Single drive

1= Multifollower
2=Multimaster

1.35.11

Number of pumps

1001

Total number of motors
(pumps/fans) used in
multi-pump system.

1.35.12

Pump ID number

1500

Drive order number in the
pump system.

NOTE! This parameter is only
used in Multifollower or
Multimaster modes

1.35.13

Drive operation mode

1782

Defines drive operation mode
in Multipump (Multidrive)
system.

0 = Auxiliary drive

1 = Leading drive

1.35.14

Pump interlocking

1032

Enable/Disable use of
interlocks. Interlocks are
used to tell the system if a
motor is connected or not.
0 = Disabled

1 =Enabled

1.35.15

Autochange

1027

Disable/enable rotation of
starting order and priority of
motors.

0 = Disabled

1 =Enabled

1.35.16

Autochanged pump

1028

0 = Auxiliary Pump
1 =All Pumps
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Index

Parameter

Min

Max

Unit

Default

Description

1.35.17

Autochange interval

0.0

3000.0

48.0

1029

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
P3.15.11 and P3.15.12.

1.35.18

Autochange days

127

1786

Range: Monday...Sunday

1.35.19

Autochange time of
day

Time

1787

Range: 00:00:00...23:59:59

1.35.20

Autochange: Fre-
quency limit

0.00

P3.3.1.2

Hz

25.00

1031

1.35.21

Autochange: Pump
limit

1030

These parameters define the
level below which the capacity
used must remain so that the
autochange can take place.

1.35.22

Bandwidth

100

%

10

1097

Percentage of the setpoint.
E.g.: Setpoint = 5 bar, Band-
width = 10%: As long as the
feedback value stays within
4.5...5.5 bar motor
disconnection or removal will
not take place.

1.35.23

Bandwidth delay

3600

10

1098

With feedback outside the
bandwidth, this time must
pass before pumps are added
or removed.

1.35.24

Constant production
speed

100

%

100

1513

Defines the constant speed at
which the pump is locked
after the maximum
frequency is reached and the
next pump starts to regulate
in Multimaster Mode

1.35.25

Pump 1 interlock

DigIN
Slot0.1

426

FALSE = Not active
TRUE = Active

1.35.26

Flushing reference

-Max ref.

Max. ref.

50.00

1239

Defines the frequency
reference when flushing
function is activated.
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®
2. USER INTERFACES ON VACON 100 FLOW
This chapter presents the differen user interfaces on Vacon® 100 FLOW:
e Keypad
e Vacon Live
e Fieldbus
2.1 NAVIGATION ON KEYPAD

See the keypad button and display description in chapter 1.1.

The data on the control keypad are arranged in menus and submenus. Use the Up and Down
arrows to move between the menus. Enter the group/item by pressing the OK button and return
to the former level by pressing the Back/Reset button.

The Location field indicates your current location. The Status field gives information about the
present status of the drive. See Figure 21.

The basic menu structure is depicted in Figure 20.
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Figure 20. Keypad navigation chart
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2.2 YACON GRAPHICAL KEYPAD

Status field Status field
<TOP/RUN  READY/NOT READY/FAULT

N ALARM Control place:
\_ Djrection | ___PC/I0/KEYPAD/FIELDBUS
STOP READY 1/0
(j . ‘ ‘ / Location field
Main Menu (Parameter ID number and
p: M1 current menu location
Quick Setup Activated group/item:
( 17\) Press OK to enter
Monitor
(5)
Paramsters A\ Number offtems
1 (12 grotp
9159.emf
Figure 21. Main menu
2.2.1 USING THE GRAPHICAL KEYPAD

2.2.1.1 Editing values

The selectable values can be accessed and edited in two different ways on the graphical
keypad.

Parameters with one valid value

Typically, for one parameter is set one value. The value is selected either from a list of values
(see the example below) or the parameter is given a numerical value from a defined range (e.g.
0.00...50.00 Hz).

Change the value of a parameter by following the procedure below:
1. Locate the parameter.
Enter the Edit mode.

3. Set the new value with the arrow buttons Up/Down. You can also move from digit to digit
with the arrow buttons Left/Right, if the value is numerical and then change the value with
the arrow buttons Up/Down.

4. Confirm the change with OK button or ignore the change by returning to the previous level
with Back/Reset button.
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STOP‘G’ READY ‘ ‘ 1/0 STOP|(j READY ‘ | /0 STOP‘C’ READY | ‘ /0

Iil Start/Stop Setup Rem Control Place Rem Control Place
ID:172 M3.2.1 ID: M3.2.1 M3.2.1 @

Rem Control Place

I/0 Control

/0 Contro FieldbusCTRL BACK
KeypadStopButton

ot Yes @ Help 1/0 Control § RESET
Start Fu::;iiﬁg @ Add to favorites
sToP |G| READY ‘ ‘ 1/0 sToP ‘G] READY ‘ ‘ 1/0
E] Start/Stop Setup Rem Control Place
RemCOntrol ace N
OR: 1/0 Control FieldbusCTRL
[9) K dStopButt
gi’ cYpaciror ‘-\Ye:n I/0 Control ¢ N
Start Functio'n g
o Ramping >
Figure 22. Typical editing of values on graphical keypad (text value)
stor (0| RERDY 140 stoR (| READY ] s1oF (0| REsTY ]
a
3§ MinFregReference ~ o A o N
' : > v — 0.00Hz — < v — 00.00Hz —
MaxFreqgReference -, = - = < >
5000 Hz Mire 0.00Hz Mir: 0.00Hz
PosFreqRefLimit Max: 50.00Hz Mars: S0L00Hz
320,00 Hz
9257.emf
stor (0| RERDY 140
Y — [
v — 11.00Hz —
- | =~
Mir: 0.00HZ
Ha<: 50.00Hz

Figure 23. Typical editing of values on graphical keypad (numerical value)

Parameters with checkbox selection

Some parameters allow selecting several values. Make a checkbox selection at each value you
wish to activate as instructed below.

) ON Time A4 .
00:00:00 [ ] Honday Honday
amm | — =
E_] 0OFF Time L] Tuesday > L | Tuesday
2 Q00000 : Hednesday : Kednesday
: Thur-sday : Thursday
D Friday D Friday

9256.emf

Symbol for checkbox selection

Figure 24. Applying the checkbox value selection on graphical keypad
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2.2.1.2 Resetting fault
Instructions on how to reset a fault can be found in chapter 9.1 Fault appears.

2.2.1.3 Function button
The FUNCT button is used for four functions:

to quickly access the Control page,

to easily change between the Local (Keypad) and Remote control places,
to change the rotation direction and

to quickly edit a parameter value.

e

Control places

The control place is the source of control, where the drive can be started and stopped. Every
control place has its own parameter for selecting the frequency reference source. The Local
control place is always the keypad. The Remote control place is determined by parameter
P3.2.1(I/0 or Fieldbus). The selected control place can be seen on the status bar of the keypad.

Remote control place

I/O A, 1/0 B and Fieldbus can be used as remote control places. 1/0 A and Fieldbus have the
lowest priority and can be chosen with parameter P3.2.1 (Rem Control Place). 1/0 B, again,
can bypass the remote control place selected with parameter P3.2.1 using a digital input. The
digital input is selected with parameter P3.5.1.7 (I/O B Ctrl Force).

Local control

Keypad is always used as the control place while in local control. Local control has higher
priority than remote control. Therefore, if, for example, bypassed by parameter P3.5.1.7
through digital input while in Remote, the control place will still switch to Keypad if Local is
selected. Switching between Local and Remote Control is made by pressing the FUNCT button
on the keypad or by using the "Local/Remote” (ID211) parameter.

Changing control places
Change of control place from Remote to Local (keypad).

1. Anywhere in the menu structure, push the FUNCT button.

2. Push the Arrow up or the Arrow down button to select Local/Remote and confirm with the
OK button.

3. On the next display, select Local or Remote and again confirm with the OK button.

4. The display will return to the same location as it was when the FUNCT button was pushed.
However, if the Remote control place was changed to Local (Keypad), you will be instructed
to keypad reference.
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sop |G| mesoy | | Keppad stop (5] Reaty | | Keypa stop [(G] Reay | | Keypad
il e ] Choose action 2 Local/Remote
?
1ID:1805 /\ 1D:211
FUNCT Change direction v

Parameters Control page Local

(21) Local/Remote A A

/ v Remote v

D Diagnostics
[R5
STOP ‘( 1 READY ‘ ‘ 1/0

Main Menu

ID: M1

Monitor
(12)

=, Parameters
(21)

Diagnostics
- (6)

9161.emf

Figure 25. Changing control places

Accessing the control page
The Control page is meant for easy operation and monitoring of the most essential values.

1. Anywhere in the menu structure, push the FUNCT button.
Push the Arrow up or the Arrow down button to select Control page and confirm with the

OK button.

3. The control page appears
If the keypad control place and the keypad reference are selected to be used, you can set
the Keypad reference after having pressed the OK button. If other control places or
reference values are used, the display will show Frequency reference, which is not editable.
The other values on the page are Multimonitoring values. You can choose which values
appear here for monitoring (for this procedure, see 2.4.2 Monitor).
STOP ‘(j READY | | 1/0 STOP |G] Ready ‘ ‘ Keypad STOP |(J'| READY ‘ ‘ Keypad
Main Menu 9] Choose action Keypad Reference
ID: M1 ID:1805 A H< ID:184
Moz(ﬂ.i]t:_;:r) Change direction \/ ¢ (_)OO HZ @
e Parameters M Output Frequency Motor Torque
(21) Local/Remote & @ 0.00Hz 0.00%
£ Diagnostics Motor Current Motor Power
-ml (6) 0.00a 0.00%
STOP ‘(j READY | |Keypad
h‘ Keypad Reference

ID:168
n — e
-0.00 Hz-
M =07 N4 A4
Output Frequency Motor Torque
0.00Hz 0.00%
Motor Current Motor Power
0.00A 0.00%

9162.emf

Figure 26. Accessing Control page
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Changing direction
Rotation direction of the motor can quickly be changed by applying the FUNCT button.

NOTE! Changing direction command is not visible in the menu unless the selected control
place is Local.

1. Anywhere in the menu structure, push the FUNCT button.

2. Push the Arrow up or the Arrow down button to select Change direction and confirm with
the OK button.

3. Then choose the direction you wish to run the motor to. The actual rotation direction is
blinking. Confirm with the OK button.

4. The rotation direction changes immediately and the arrow indication in the status field

changes.
STOP |a READY | | 1/0 RUN ‘Gl Ready ‘ ‘ Keypad RUN |G| Ready | | Keypad
c> Main Menu ﬁ Choose action @ Choose action
ID: M1 ID:1805 /\, @ ID:1805 /\
Monitor v \/
Pax(ra;-n:t)ers Change direction , @ Reverse , @
Control page Y Forward Y
Di(ag;lo)stics Local/Remote

STOI(|D‘)READV | | /0

Main Menu

ID: M1

Monitor
(7))

=, Parameters
(15)

9163.ai

Diagnostics
- (6)

Figure 27.

Quick edit

Through the Quick edit functionality you can quickly access the desired parameter by entering
the parameter’s ID number.

1. Anywhere in the menu structure, push the FUNCT button.
2. Push the Arrow up or the Arrow down buttons to select Quick Edit and confirm with the OK

button.
3. Then enter the ID number of parameter or monitoring value you wish to access. Press OK

button to confirm.
4. Requested Parameter/Monitoring value appears on the display (in editing/monitoring

mode.)
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2.2.1.4 Copying parameters
NOTE! This feature is available in graphical keypad only.

The parameter copy function can be used to copy parameters from one drive to another.

The parameters are first saved to the keypad, then the keypad is detached and connected to
anotherdrive. Finally the parameters are downloaded to the new drive restoring them from the
keypad.

Before any parameters can successfully be copied from the keypad to the drive, the drive has
to be stopped before the parameters are uploaded.

e First go into User settings menu and locate the Parameter backup submenu. In the
Parameter backup submenu, there are three possible functions to be selected:

* Restore factory defaults will re-establish the parameter settings originally made at the
factory.

e By selecting Save to keypad you can copy all parameters to the keypad.

e Restore from keypad will copy all the parameters from the keypad to a drive.

STOP ‘1 , READY | | Keypad SsTOP |( , READY ‘ ‘ Keypad SsTOP ‘1 , READY | | Keypad
= Main Menu User settings Ij Parameter backup
@ @

Oi ID: M6 ID: M6.5 ID: M6.5.1

i I/0 and Hardware @ Application selection @ Restore factory defaults

(9)

— i Parameter back

Ed User settings [j up 8f) save to keypad
(4) (7)) o

Favourites [} Drive name [}
Restore from keypad
(] (0) H) Dprive of vp

9164.emf

Figure 28. Parameter copy

NOTE! If the keypad is changed between drives of different sizes, the copied values of these
parameters will not be used:

Motor nominal current (P3.1.1.4)
Motor nominal voltage (P3.1.1.1)
Motor nominal speed (P3.1.1.3)

Motor nominal power (P3.1.1.6)

Motor nominal frequency (P3.1.1.2)
Motor cos phii (P3.1.1.5)

Switching frequency (P3.1.2.3)

Motor current limit (P3.1.3.1)

Stall current limit (P3.9.3.2)

Maximum frequency (P3.3.1.2)

Field weakening point frequency (P3.1.4.2)
U/f midpoint frequency (P3.1.4.4)

Zero frequency voltage (P3.1.4.6)

Start magnetising current (P3.4.3.1)
DC brake current (P3.4.4.1)

Flux braking current (P3.4.5.2)

Motor thermal time constant (P3.9.2.4)
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2.2.1.5 Comparing parameters
With this function, the user can compare the active parameter set with one of these four sets:

e Set1(Bé.5.4: Save to Set 1, see chapter 7.1.1)

e Set2(B6.5.6: Save to Set 2, see chapter 7.1.1)

e Defaults (Factory defaults, see chapter 7.1.1)

e Keypad set (B6.5.2: Save to Keypad, see chapter 7.1.1)

See the figure below.

NOTE! If the parameter set to be compared with has not been saved, the display shows:
“Comparing failed”

stor (@] READY ] sToP (5| REsDY ] stor 5| READY 140

'O Active set—Set 1

% Application Selection
PP
B General Purpose
tl Parameter Backup
(7]

0o

'O Active set—Set 2

® Help

|:—| Parameter Compare pm] Active set-Defaults (:"_D Add Lo Favorites

— (4]

9305.emf

Current parameter value

Value of the compared set

Figure 29. Parameter compare
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2.2.1.6 Help texts

The graphical keypad features instant help and information displays for various items. All
parameters offer an instant help display. Select Help and press the OK button.

Text information is also available for faults, alarms and the startup wizard.

STOP ‘( f READY | ‘ 1/0 STOP ‘( , READY | | 1/0 STOP |( , READY | ‘ 1/0
El Digital Inputs Ctrl signal 1 A @ Ctrl signal 1 A
ID:403 M3.5.1.1 m ID:403 M3.5.1.1 ID:403 M3.5.1.1
1o} Ctrl Signal 1 A o) Start Signal 1 for control Place
. Edit I/0 A. Start Signal 1
o functionality chosen with I/0 A
. Logic in Start/Stop Setup Menu.
Ctrl Signal 2 A @ Help ‘
w“
E
Ctrl Signal 1 B o
] o]
Add to favorites §
(o)}

Figure 30. Help text example

24-hour support +358 (01201 212 575  Email: vacon(@vacon.com




VACON ® 59 USER INTERFACES ON VacoN®100 FLOW

2.3 YACON TEXT KEYPAD

You can also choose a so-called Text keypad for your user interface. It has mainly the same
functionalities as the graphical keypad, although some of the functionalities are somewhat
limited.

2.3.1 KEYPAD DISPLAY

The keypad display indicates the status of the motor and the drive and any irregularities in the
motor or drive functions. On the display, the user sees information about the drive and the
present location in the menu structure and the item displayed. If the text on the text line is too
long to fit in the display, the text will scroll from left to right to reveal the whole text string.

Indicators: Indicators:
Status Alarm, Fault

T~ /" \

READY RUN 5TOP ALARM  FAULT
A A .
— — —_—— t
T LI T o Or Parameser
oy e 1
’\/I ’ Menu location
| 5
S
>
FWi v Vo KEYPAD BY
Indicators: Indicators:
Direction Control place
Figure 31.
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2.3.2 USING THE TEXT KEYPAD

2.3.2.1 Editing the values
Change the value of a parameter by following the procedure below:

1. Locate the parameter.
Enter the Edit mode by pressing OK.

3. Set new value with the arrow buttons Up/Down. You can also move from digit to digit with
the arrow buttons Left/Right if the value is numerical and change then the value with the
arrow buttons Up/Down.

4. Confirm the change with OK button or ignore the change by returning to previous level
with Back/Reset button.

READY RUN STOP ALARM FAULT READY RUN S5TOP ALARM FAULT READY RUN 5TOP ALARM FAULT
a = a = - - AN
CTOOT /CTro M~ '4 T -1 /K TR -
N '/Isl/ i Lr O oy gy Lprtlrsu\ N
M T D O (or
Hi_ L L
BACK
RESET
i 4 lw
FWD REV Vo KEYPAD BUS FWD REV Vo KEYPAD BUS FWD REV Vo KEYPAD BUS

9168.emf

Figure 32. Editing values

2.3.2.2 Resetting fault
Instructions for how to reset a fault can be found in 9.1 Fault appears.

2.3.2.3 Function button
The FUNCT button is used for four functions:

Control places

The control place is the source of control, where the drive can be started and stopped. Every
control place has its own parameter for selecting the frequency reference source. The Local
control place is always the keypad. The Remote control place is determined by parameter
P3.2.1 (/0 or Fieldbus). The selected control place can be seen on the status bar of the keypad.

Remote control place

I/O A, 1/0 B and Fieldbus can be used as remote control places. 1/0 A and Fieldbus have the
lowest priority and can be chosen with parameter P3.2.1 (Rem Control Place). 1/0 B, again,
can bypass the remote control place selected with parameter P3.2.1 using a digital input. The
digital input is selected with parameter P3.5.1.7 (I/O B Ctrl Force).

Local control

Keypad is always used as the control place while in local control. Local control has higher
priority than remote control. Therefore, if, for example, bypassed by parameter P3.5.1.7
through digital input while in Remote, the control place will still switch to Keypad, if Local is
selected. Switching between Local and Remote Control is made by pressing the FUNCT button
on the keypad or by using the "Local/Remote” (ID211) parameter.
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Changing control places

Change of control place from Remote to Local (keypad).

Anywhere in the menu structure, push the FUNCT button.

Using the arrow buttons, select Local/Remote and confirm with the OK button.

On the next display, select Local or Remote and again confirm with the OK button.

AL bd -

The display will return to the same location as it was when the FUNCT button was pushed.
However, if the Remote control place was changed to Local (Keypad) you will be instructed
to keypad reference.

READY RUN sTOP ALARM FAULT READY RUN STOP ALARM FAULT READY RUN STOP ALARM FAULT

a a a a a a
)
L

L A
M T / N~ e
/ / @ L @
h 4 4 A 4
REV Vo KEYPAD BUS FWD REV Vo KEYPAD BUS

Figure 33. Changing control places

Accessing the control page
The Control page is meant for easy operation and monitoring of the most essential values.

1. Anywhere in the menu structure, push the FUNCT button.

2. Push the Arrow up or the Arrow down button to select Control page and confirm with the
OK button.

3. The control page appears
If the keypad control place and the keypad reference are selected to be used, you can set
the Keypad reference after having pressed the OK button. If other control places or
reference values are used, the display will show Frequency reference, which is not editable.

READY RUN sToP ALARM FAULT READY RUN STOP ALARM FAULT READY RUN S5TOP ALARM FAULT
a a a a P a a
M T -CanTanr e - L EZ LI T LI
HHEHINE TERY LUNMTROL FH KEYHHLD RE O
M T ~ 3 D s nn
113 C 12, UU (o)
A4 2
v 4 v v 4
FWD REV Vo KEYPAD BUS FWD REV Vo KEYPAD BUS FWD REV Vo KEYPAD BUS

9170.emf

Figure 34. Accessing Control page
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Changing direction

Rotation direction of the motor can quickly be changed by applying the FUNCT button.

NOTE! Changing direction command is not visible in the menu unless the selected control
place is Local.

1. Anywhere in the menu structure, push the FUNCT button.

2. Push the Arrow up or the Arrow down button to select Change direction and confirm with
the OK button.

3. Then choose the direction you wish to run the motor to. The actual rotation direction is
blinking. Confirm with the OK button.

4. The rotation direction changes immediately and the arrow indication in the status field
changes.

Quick edit

Through the Quick edit functionality you can quickly access the desired parameter by entering
the parameter’s ID number.

1. Anywhere in the menu structure, push the FUNCT button.

2. Push the Arrow up or the Arrow down buttons to select Quick Edit and confirm with the OK
button.

3. Then enter the ID number of parameter or monitoring value you wish to access. Press OK
button to confirm.

4. Requested Parameter/Monitoring value appears on the display (in editing/monitoring
mode).
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2.4 MENU STRUCTURE

Table 1. Keypad menus

Quick setup See chapter 1.

Monitor Multi-monitor*

Trend curve*

Basic

1/0

Extras/Advanced
Timer functions

PID Controller
External PID controller

Multipump

Maintenance counters
Fieldbus data
Parameters See chapter 8.

Diagnostics Active faults

Reset faults

Fault history

Total counters

Trip counters

Software info

I/0 and hard- | User settings
ware Slot C

Slot D

Slot E

Real time clock

Power unit settings

Keypad

RS-485

Ethernet

User settings | Language selections

Parameter backup*

Parameter compare

Drive name
Favorites” See chapter 7.2.
User levels See chapter 7.3.

*. Not available in text keypad
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2.4.1 QUICK SETUP

The Quick Setup group includes the different wizards and quick setup parameters of the
Vacon® 100 Application. More detailed information on the parameters of this group you will
find in chapter 1.

2.4.2 MONITOR
Multi-monitor

NOTE! This menu is not available in text keypad.

On the multi-monitor page, you can collect four to nine values that you wish to monitor The
number of the monitored items can be selected with parameter 3.11.4.

STOP‘CI READY | | 1/0 STOP|G READY | ‘ 1/0

Main Menu Monitor

A

ID: M1 ID: M2.1
EII Quick Setup @ Multimonitor
e @ @
= i Basic
[4 Monitor
(12) )

Timer functions

Parameters
(21) (13)

STOP‘(; READY | | /0 STOP|(; Ready ‘ ‘ 1/0

@ Multimonitor FreqReference

ID25 FregReference ID:1 M2.1.1.1

JRLLRSIILIN] Output Freq | Motor Speed @ Output frequency 0.00 Hz
20.0 Hz 0.00Hz 0.0rpm @ M FreqReference 10.00 Hz @

BN

Motor Curre | Motor Torque|Motor Voltage @ Motor Speed 0.00 rpm
0.002 0.00% 0.0V [v/] Motor Current 0.00 A
DC-link volt|Unit Tempera Motor Tempera @ Motor Torque 0.00 %

9171.emf

Figure 35. Multi-monitoring page

Change the monitored value by activating the value cell (with arrow buttons left/right) and
clicking OK. Then choose a new item on the Monitoring values list and click OK again.

Trend curve
The Trend Curve feature is a graphical presentation of two monitor values at a time.

Basic

The basic monitoring values are the actual values of selected parameters and signals as well
as statuses and measurements.

1/0

Statuses and levels of various input and output signal values can be monitored here. See
chapter 3.1.4.

Temperature inputs
see chapter 3.1.5
Extras/Advanced

Monitoring of different advanced values, e.g. fieldbus values. See chapter 3.1.6.
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Timer functions

Monitoring of timer functions and the Real Time Clock. See chapter 3.1.7.
PID Controller

Monitoring of PID controller values. See chapter 3.1.8.

External PID controller

Monitoring of external PID controller values. See chapter 3.1.9.
Multipump

Monitoring of values related to the use of several drives. See chapter 3.1.10.
Maintenance counters

Monitoring of values related to Maintenance counters. See chapter 3.1.11.
Fieldbus data

Fieldbus data shown as monitor values for debugging purposes at e.g. fieldbus commissioning.
See chapter 3.1.12.
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2.5 VACON LIVE

Vacon Live is a PC-tool for commissioning and maintenance of new generation drives
(Vacon10, Vacon20, Vacon100). Vacon Live tool can be downloaded from www.vacon.com.

Vacon Live includes the following features:

* Parametrisation, monitoring, drive info, data logger, etc.

e Software download tool Vacon Loader is integrated.

e Support for RS-422 and Ethernet

e  Windows 7 support

e lLanguages supported: English, German, Spanish, Finnish, French, Italian, Russian,
Swedish, Chinese, Czech, Danish, Dutch, Polish, Portuguese, Romanian, Slovak and
Turkish.

e Connection can be made by using Vacon's black USB/RS-422 cable or Ethernet cable
(Vacon 100])

e RS-422 drivers are installed automatically during the Vacon Live installation.

¢ When the connection is made, Vacon Live finds the connected drive automatically

P Vacon Live 1.0.39.0

L S VACON
vE 1QERLEBLC
[ Ditves Parametes Browser X | Meafodng 1 X
Datee B L Bl b LLO E= SBO GO s @
———==iils g Meny ~ e Variabie Text Volse Min Max | Unit Defa®
[— e il Sakp P11 Moor Mom Voltg 230 180 240 v oo
S (2 Monkor P12 Molor Mom Freq 50,00 800 320,00 Hz 000
¥ 2.1 Mulimorios P13 Motor Mom Speed 1370 EY 13200 L
#2z2 Bosic P14 Motor Nom Commt 190 0,28 830 A 000
#2.3 Timer Funchions P15 Mstce Cos P 0.74 0,30 1.00 0,00
¥2.4 PID Contrctler 1 P16 Motor Nom Power 037 008 1.10 KN 000
¥ 26 PID Controller 2 P17 Current Limi 70 0,28 520 A 000
¥2E Muti-Pump P18 Min Fraquency 000 0,00 £4,00 Hr 0,00
¥ 25 Fisichus Data P13 Max Fraquency  50.00 0.00 320,00 Hr 0,00
= | W3 Porometers P10 1 A el Rl Ate2 1 ] A=A
= 3.1 Motor Settings LERT] Preset Freq 1 10,00 0,00 50,00 Hz 10,00
3 1.9, Basic Settings P42 Preset Fraq 2 15,00 0,00 50,00 Hr 15,00
312 Motor Control P113 Aceal Tima 1 200 o1 300,0 s 50
¥ 3.2 StanSiop Setup P14 Decel Time 1 200 6,1 0.0 s 50
#33 Reterences P15 Rem CH.Placs U Cantrol o 1 VO Ca
¥ 3.4 Ramps And Brakes P1iig Autormatic Resst Disabled o i Disabh
S W35 1O Config
¥ 351 Digital inputs M214 FreqReference T B bR 320,00 Mz Q00
#3532 Anslog inpuis M212 Cutput frequency 000 AEge R0M Hr 0,00
S #3535 Dighal ougputs M213 Mstor Speed o 18200 19200 pen 0
#3632 Skt & Baske M212 Meter Current 0.00 0.00 520 A 000
S M354 Anslog outpats M215 Mstor Torqus 0.0 83,0 150,0 % 00
¥ 3.5.4.1. Slot ABasic M218 Miotor Vokage 0.0 0,0 00,0 L a0
¥35 Ficidbus DaloMap M217 DCdnk Voltags 330 o 1200 v o0
¥ 3.7. Prohibit Freq M214 Unit Temperature 30,0 100 100,0 a0
¥ 36 Limie Supenr M2139 Mot Tamparatuns 0.0 0.0 10,0 % 00
¥35 Protecions M21.10 PIDA Satpoint .00 21474835 2I4T4B35 X 000
#1390, fadomatic Resat M21.41 PIDI Fepdback 20,13 21474835 21474635 % 000
2 (311, Timar Functions M21.42 PID1 Ermor 2013 2M4TAEAE 4TSRS W 0,00
#3111, Iederval 1 M2.1.13 PID1 Cuitpet .00 21474835 21474635 X 000
#3112 Interval 2
¥ 3113 Iterval 3 M2.2. Cutput frequency  0.00 999 32000 z 000
#1114 Iterval 4 M222 FragRefersnce 2785 88 1000 Hr 0,00
¥ 3 11,5, Interval 5 M223 Mator Spead o 15200 19200 mn 0 ™
#3116 Timer1 ™) | 4 - >
(B8] oxee [D)[@]0 o
| — - Detalogger (@) Clodkmme Online (@ | Reocy @) Fun @ Fout @ Mo @ ]

Figure 36. Vacon Live - main window

NOTE! Find more information on using Vacon Live in the program help
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3. MONITORING MENU

3.1 MONITOR GROUP

The AC drive provides you with a possibility to monitor the actual values of parameters and
signals as well as statuses and measurements. Some of the values to be monitored are
customisable.

3.1.1 MULTIMONITOR

On the multi-monitor page you can collect four to nine values that you wish to monitor. The
number of the monitored items can be selected with parameter P3.11.4. See Table 50 for more
information.

Output Freguency
0.00Hz

Motor Current Motor Speed
0.00A Orpm

Motor Torgue Motor Fower

Q.0 Q.0%

3100.emf

Figure 37.

3.1.2 TREND CURVE
The Trend Curve feature is a graphical presentation of two monitor values at a time.

Selecting values to monitor starts logging the values. In the Trend curve submenu, you can
view the trend curve, make the signal selections, give the minimum and maximum settings,
Sampling interval and choose whether to use Autoscaling or not.

Change values to monitor following the procedure below:

1. Locate the Trend curve menu in the Monitor menu and press OK.

2. Further enter the menu View trend curve by pressing OK again.

3. The current selections to monitor are FregReference and Motor speed visible at the bottom
of the display.

4. Only two values can be monitored as trend curves simultaneously. Select the one of the
current values you wish to change with the arrow buttons and press OK.

5. Browse the list of given monitoring values with the arrow buttons, select the one you wish
and press OK.

6. The trend curve of the changed value can be seen on the display.
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stop (| READY /0 STOF |G| READY | | /0
: ; View trend curve A4

@ Multimonitor | @
,2— Trend Curve Sampling interwval I @
— 1000 =

Channel 1 min | | FreqReference

i

=1000 B Hotor Speed Qr-pn
STOF |G| READY | | /0

I:‘ Output fregushcy 1
FregqReference
Hotor Speed

I:‘ Hotor Current
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Figure 38.
The Trend Curve feature also allows you to halt the progression of the curve and read the exact
invidual values.

1. In Trend curve view, select the display with the arrow button up (the frame of the display
turns bold) and press OK at the desired point of the progressing curve. A vertical hairline
appears on the display.

2. The display freezes and the values at the bottom of the display correspond to the location of
the hairline.

3. Use the arrow buttons left and right to move the hairline to see the exact values of some
other location.

RUH READY ALARH /0 RUH |o| READY ALARH /0 RUH |o| READY ALARH /0

D (- | T e
Se—

W HMotor Current QL02A W HMotor Current 1A
B Hotor Speed =327 pm B Hotor Speed

9251.emf

Wl Hotor Curtent T
B Hotor Speed @

Figure 39.
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Table 2. Trend curve parameters

Index Parameter Min Max Unit Default ID Description

Enter this menu to select and
M2.2.1 View Trend curve monitor values for viewing in
curve form.

Set here the sampling

P2.2.2 Sampling interval 100 432000 ms 100 2368 |
interval.

Used by default for scaling.
P2.2.3 Channel 1T min -214748 | 1000 -1000 | 2369 | Adjustments might be
necessary.

Used by default for scaling.
P2.2.4 Channel 1T max -1000 | 214748 1000 2370 | Adjustments might be
necessary.

Used by default for scaling.
P2.2.5 Channel 2 min -214748 | 1000 -1000 | 2371 | Adjustments might be
necessary.

Used by default for scaling.
P2.2.6 Channel 2 max -1000 | 214748 1000 2372 | Adjustments might be
necessary.

The selected signal is
automatically scaled

P2.2.7 Autoscale 0 1 0 2373 | between min and max values
if this parameter is given
value 1.
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3.1.3 BAasic
The basic monitoring values are presented in Table 3. below.

NOTE! Only standard I/0 board statuses are available in the Monitor menu. Statuses for all I/0
board signals can be found as raw data in the I/0 and Hardware system menu.

NOTE! Check expander I/0 board statuses when required in the I/0 and Hardware system
menu.

Table 3. Monitoring menu items

Monitoring value ’ Unit ’ Scale ‘ Description

V2.3.1 Output frequency Hz 0.01 1 Output frequency to motor

V2.3.2 Frequency reference Hz 0.01 25 Frequency reference to motor control

V2.3.3 Motor speed rpm 1 2 Motor actual speed in rpm

V2.3.4 Motor current A Varies 3

V2.3.5 Motor torque % 0.1 4 Calculated shaft torque

V2.3.7 Motor shaft power % 0.1 5 Calculated motor shaft power in %
Calculated motor shaft power in kW or hp.

V2.3.8 Motor shaft power kW/hp Varies 73 Units depends on the unit selection param-
eter.

V2.3.9 Motor voltage \Y 0.1 6 Output voltage to motor

V2.3.10 DC link voltage \% 1 7 Measured voltage in the drive’s DC-link

V2.3.11 Unit temperature °C/F 0.1 8 Heatsink temperature in °C or °F

V2.3.12 Motor temperature % 01 9 Calculgted motor temperature in percent
of nominal working temperature.
Status of Motor preheat function.

V2.3.13 Motor Preheat 1 1228 0=0FF
1 = Heating (feeding DC-current]

24-hour support +358 (0201 212 575 ¢ Email: vacon(@vacon.com




VACON ©® 71 MONITORING MENU

3.1.4 I/0

Table 4. I/O signal monitoring

Description

Shows the status of digital inputs 1-3 in slot
V2.4.1 SlotADIN1,2,3 1 15 A (standard 1/0)
Shows the status of digital inputs 4-6 in slot
V2.4.2 Slot ADIN 4,5, 6 1 16 A (standard 1/0)
V2.4.3 SltBRO1,2,3 1 17 Shows the status of relay inputs 1-3 in slot B
. Input signal in percent of used range. Slot
0,
V2.4.4 Analogue input 1 %o 0.01 59 A1 as default.
. Input signal in percent of used range. Slot
0,
V2.4.5 Analogue input 2 %o 0.01 60 A2 as default.
V246 Analogue input 3 % 0.01 61 Input signal in percent of used range. Slot
D.1 as default.
. Input signal in percent of used range. Slot
0,
V2.4.7 Analogue input 4 %o 0.01 62 D.2 as default.
V2.4.8 Analogue input 5 % 0.01 75 Input signal in percent of used range. Slot
E.1 as default.
. Input signal in percent of used range. Slot
0,
V2.4.9 Analogue input 6 %o 0.01 76 E 2 as default.
Analogue output signal in percent of used
0,
V2.4.10 Slot A AO1 %o 0.01 81 range. Slot A (standard 1/0)
3.1.5 TEMPERATURE INPUTS

NOTE! This parameter group is visible only with an option board for temperature
measurement (OPT-BH] installed.

Table 5. Monitored values of temperature inputs

Monitoringvalue‘ Unit ‘ Scale‘ ID ‘ Description

Measured value of Temperature input 1.
The list of temperature inputs is formed of 6
first available temperature inputs starting
from slot A continuing to slot E.

V2.5.1 Temperature input 1 °C/F 0.1 50 If the input is available but no sensor is
connected the maximum value is shown
because measured resistance is endless.
The value can be forced to its min value
instead by hardwiring the input.

V2.5.2 Temperature input 2 oC/F 01 51 Measured value of Temperature input 2. See

above.

V253 Temperature input 3 oC/F 01 59 Measured value of Temperature input 3. See
above.

V254 Temperature input 4 oC/F 01 69 Measured value of Temperature input 4. See
above.

V255 Temperature input 5 oC/F 01 70 Measured value of Temperature input 5. See
above.

V256 Temperature input é oC/F 01 71 Measured value of Temperature input 6. See

above.
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3.1.6 EXTRAS AND ADVANCED

Table 6. Advanced values monitoring

Index  Monitoring value Unit Scale ID Description

Bit coded word

B1=Ready

B2=Run

B3=Fault

B6=RunEnable
B7=AlarmActive

B10=DC Current in stop
B11=DC Brake Active
B12=RunRequest
B13=MotorRegulatorActive

V2.6.1 Drive Status Word 1 43

Bit coded information about ready criteria.
Useful for debugging when the drive is not in
ready status.

Values are visible as checkboxes on
graphical keypad. If checked (X]], the value
is active.

V2.6.2 Ready status 1 78 BO: RunEnable high
B1: No fault active

B2: Charge switch closed

B3: DC voltage within limits

B4: Power manager initialised

B5: Power unit is not blocking start

Bé: System software is not blocking start

Bit coded statuses of application.
Values are visible as checkboxes on
graphical keypad. If checked (X]], the value
is active.

BO=Interlock 1

B1=Interlock 2

B2=Reserved

B3=Ramp 2 active

B4=Reserved

B5=I/0 A control active

B6=I/0 B control active
B7=Fieldbus Control Active
B8=Local control active

B9=PC control active

B10=Preset frequencies active
B11=Flushing active

B12=Fire Mode active

B13=Motor Preheat active
B14=Quick stop active

B15=Drive stopped from keypad

V2.6.3 | Application Status Word1 1 89
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Index

V2.6.4

Table 6. Advanced values monitoring

Monitoring value

Application Status Word?2

Unit

Scale

ID

90

Description

Bit coded status of application.

Values are visible as checkboxes on
graphical keypad. If checked (X1], the value
is active.

B0=Acc/Dec prohibited

B1=Motor switch open

B2=PID active

B3=PID Sleep active

B4=PID Soft fill active

B5=Autocleaning active

Bé=Jockey pump active

B7=Priming pump active

B8=Anti-blocking active

B9=Input pressure supervision (Alarm/Fault)
B10=Frost protection (Alarm/Fault)
B11=0verpressure alarm

V2.6.5

DIN Status Word 1

56

16-bit word where each bit represents the
status of one digital input. 6 digital inputs
from every slot are read. Word 1 starts from
input 1in slot A (bit0) and goes all the way to
input 4 in slot C (bit15).

V2.6.6

DIN Status Word 2

57

16-bit word where each bit represents the
status of one digital input. 6 digital inputs
from every slot are read. Word 1 starts from
input 5in slot C (bit0) and goes all the way to
input 6 in slot E (bit13).

V2.6.7

Motor current 1 decimal

0.1

45

Motor current monitor value with fixed
number of decimals and less filtering. Can
be used e.g. for fieldbus purposes to always
get the right value regardless of frame size,
or for monitoring when less filtering time is
needed for the motor current.

V2.6.8

Frequency reference
source

1495

Shows the momentary frequency reference
source.

0=PC

1=Preset Freqs
2=Keypad Reference
3=Fieldbus

4=Al1

5=Al2

6=Al1+Al2

7=PID Controller
8=Motor Potentiom.
10=Flushing

100=Not defined
101=Alarm,PresetFreq
102=Autocleaning

V2.6.9

Last active fault code

37

The fault code of latest activated fault that
has not been reset.

V2.6.10

Last active fault ID

95

The fault ID of latest activated fault that has
not been reset.

V2.6.11

Last active alarm code

74

The alarm code of latest activated alarm that
has not been reset.

V2.6.12

Last active alarm ID

94

The alarm ID of latest activated alarm that
has not been reset.
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Table 6. Advanced values monitoring

Index  Monitoring value

V2.6.13 | Motor regulator status

Unit

Scale

min=0,
max=
65535

ID

77

Description

BO= Current limit (motor]
B1= Current limit (generator)
B2=Torque limit (motor])

B3= Torque limit (generator)
B4= Overvoltage control

B5= Undervoltage control
Bé= Power limit (motor])

B7= Power limit (generator)
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3.1.7 TIMER FUNCTIONS MONITORING

Here you can monitor values of timer functions and the Real Time Clock.

Table 7. Monitoring of timer functions

Index ‘ Monitoring value ‘ Unit ‘ Scale ‘ ID ‘ Description
V2.7.1 TC1,TC2,TC3 1 1441 E]Orzse't#fr;g Enhoa”r:tn"erl;hﬁcsltatuses of the
V2.7.2 Interval 1 1 1442 Status of timer interval

V2.7.3 Interval 2 1 1443 Status of timer interval

V2.7.4 Interval 3 1 1444 Status of timer interval

V2.7.5 Interval 4 1 1445 Status of timer interval

V2.7.6 Interval 5 1 1446 Status of timer interval

V2.7.7 Timer 1 s 1 1447 Remaining time on timer if active
V2.7.8 Timer 2 s 1 1448 Remaining time on timer if active
V2.7.9 Timer 3 s 1 1449 Remaining time on timer if active
V2.7.10 Real time clock 1450 hh:mm:ss
3.1.8 PID CONTROLLER MONITORING

Table 8. PID-controller value monitoring

Monitoring value ’ ’ Scale ’ ID Description
Accordingt PID controller setpoint value in process
V2.8.1 PID1 setpoint Varies <|:3c3013 1970 20 units. Process unit is selected with a
T parameter.
According to PID controller feedback value in process
V2.8.2 PID1 feedback Varies P3 13 197 21 units. Process unit is selected with a
o parameter.
According to PID controller error value. Deviation of
V2.8.3 PID1 error value Varies g 22 feedback from setpoint in process units.
P3.13.1.7 - !
Process unit is selected with a parameter.
PID output in percent (0..100%). This value
V2.8.4 PID1 output % 0.01 23 can be fed e.g. to Motor Control (Frequency
reference) or Analogue output
0=Stopped
1=Running
V2.8.5 PID1 status 1 24 3-Sleep mode
4=In dead band (see ch 4.13.1)
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3.1.9 EXTERNAL PID CONTROLLER MONITORING

Table 9. External PID-controller value monitoring

Index Monitoringvalue‘ Unit ID ‘ Description

. External PID controller setpoint value in
Accordingto

V2.9.1 ExtPID setpoint Varies P314.1.10 83 process units. Process unit is selected with
o a parameter.
. External PID controller feedback value in
. Accordingto . o .
V2.9.2 ExtPID feedback Varies 84 process units. Process unit is selected with

P3.14.1.10
a parameter.

External PID controller Error value. Devia-
Accordingto 85 tion of feedback from setpoint in process

P3.14.1.10 units. Process unit is selected with a
parameter.

V2.9.3 ExtPID error value Varies

External PID controller outputin percent
V2.9.4 ExtPID output % 0.01 86 (0..100%). This value can be fed e.g. to
Analogue output.

0=Stopped
V2.9.5 ExtPID status 1 87 1=Running
2=In dead band (see ch 4.13.1)

3.1.10 MULTIPUMP MONITORING

NOTE! Pump runtime monitoring values "Pump 2 Running Time'..."Pump 8 Running Time" are
used only in Multipump (Single drive) mode.

If Multimaster or Multifollower -modes are used, the pump runtime counter value is read from
‘Pump (1) Running Time'. Each pump runtime has to be read individually from each drive.

Table 10. Multipump monitoring

Index Monitoring value ‘ Unit ‘ Scale‘ ID ‘ Description

The number of motors running when Multi-

V2.10.1 Motors running 1 30 pump function is used

V2.10.2 Autochange 1 1113 |Informs the user if autochange is requested.

Status of the drive when the drive is operating
in Multipump system.

bit1 = Run Request active

bit2 = Run command active

bit3 = Interlock 1

bit4 = Multipump -function enabled

bitb = Drive operation mode: Auxiliary drive
bit6 = Drive operation mode: Leading drive
bit9 = Multipump mode: Single drive

bit10 = Multipump mode: Multifollower

bit11 = Multipump mode: Multimaster

bit12 = Drive is regulating

bit13 = Drive is following

bit14 = Drive is running at constant prod. speed

V2.10.3 Multipump Status 0 - 65535| 15507
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Table 10. Multipump monitoring

Index Monitoring value ‘ Unit ‘ Scale‘ ID ‘ Description

Status of drive-to-drive communication in Mul-
tipump (Multidrive) system. Shows which drives
are communicating with each other.

bit1 = Drive 1 communicating

bit2 = Drive 2 communicating

V2.10.4 Communication Status 0 - 65535| 15506 |bit3 = Drive 3 communicating

bit4 = Drive 4 communicating

bitb = Drive 5 communicating

bité = Drive 6 communicating

bit7 = Drive 7 communicating

bit8 = Drive 8 communicating

SingleDrive -mode: Pump 1 operating hours.

V2.10.5 | Pump (1) Running Time h 0-300000{ 15510 |MultiDrive -mode: Operating hours of this drive

(this pump).

SingleDrive -mode: Pump 2 operating hours.
V2.10.6 | Pump (2] Running Time h 0-300000{ 15511 |MultiDrive -mode: Operating hours of this drive

(this pump).

SingleDrive -mode: Pump 3 operating hours.
V2.10.7 | Pump (3) Running Time h 0-300000{ 15512 |MultiDrive -mode: Operating hours of this drive

(this pump).

SingleDrive -mode: Pump 4 operating hours.
V2.10.8 | Pump (4) Running Time h 0-300000{ 15513 |MultiDrive -mode: Operating hours of this drive

(this pump).

SingleDrive -mode: Pump 5 operating hours.
V2.10.9 | Pump (5] Running Time h 0-300000| 15514 |MultiDrive -mode: Operating hours of this drive

(this pump).

SingleDrive -mode: Pump 6 operating hours.
V2.10.10 | Pump (6] Running Time h 0-300000| 15515 |MultiDrive -mode: Operating hours of this drive

(this pump).

SingleDrive -mode: Pump 7 operating hours.
V2.10.11| Pump (7) Running Time h 0-300000| 15516 |MultiDrive -mode: Operating hours of this drive

(this pump).

SingleDrive -mode: Pump 8 operating hours.
V2.10.12 | Pump (8) Running Time h 0-300000{ 15517 |MultiDrive -mode: Operating hours of this drive

(this pump).

3.1.11 MAINTENANCE COUNTERS

Table 11. Maintenance counter monitoring

Index Monitoringvalue‘ Unit ‘Scale‘ ID ‘ Description

Status of maintenance counter in revolutions
multiplied by 1000, or hours.

For configuration and activation of this
counter, see chapter 4.16.

V2.11.1 | Maintenance counter 1| h/ kRev Varies 1101
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3.1.12 FIELDBUS DATA MONITORING
Table 12. Fieldbus data monitoring

Monitoring

Unit Scale ID Description
value

Fieldbus control word used by application in
bypass mode/format. Depending on the fieldbus
type or profile the data can be modified before
sent to application.

V2.12.1 FB Control Word 1 874

Speed reference scaled between minimum and

maximum frequency at the moment it was

FB speed . received by the application. Minimum and
Varies 875 . .

reference maximum frequencies can be changed after the

reference was received without affecting the

reference.

V2.12.2

V2.12.3 FB datain 1
V2.12.4 FB datain 2
V2.12.5 FB datain 3
V2.12.6 FB datain 4
V2.12.7 FB datainb
V2.12.8 FB datain 6
V2.12.9 FB datain 7
V2.12.10 FB datain 8

876 | Raw value of process data in 32-bit signed format

877 Raw value of process data in 32-bit signed format

878 | Raw value of process data in 32-bit signed format

879 Raw value of process data in 32-bit signed format

880 | Raw value of process data in 32-bit signed format

881 Raw value of process data in 32-bit signed format

882 | Raw value of process data in 32-bit signed format

883 Raw value of process data in 32-bit signed format

Fieldbus status word sent by application in bypass
V2.12.11 | FB Status Word 1 864 | mode/format. Depending on the FB type or profile
the data can be modified before sent to the FB.

Actual speed in %. 0 and 100% correspond to
minimum and maximum frequencies respectively.
V2.12.12 | FB speed actual 0.01 865 | This is continuously updated depending on the
momentary min and max frequencies and the
output frequency.

V2.12.13 FB data out 1
V2.12.14 FB data out 2
V2.12.15 FB data out 3
V2.12.16 FB data out 4
V2.12.17 FB data out b
V2.12.18 FB data out 6
V2.12.19 FB data out 7
V2.12.20 FB data out 8

866 | Raw value of process data in 32-bit signed format

867 Raw value of process data in 32-bit signed format

868 | Raw value of process data in 32-bit signed format

869 Raw value of process data in 32-bit signed format

870 | Raw value of process data in 32-bit signed format

871 Raw value of process data in 32-bit signed format

872 | Raw value of process data in 32-bit signed format

873 Raw value of process data in 32-bit signed format
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4. PARAMETERS MENU
4.1 GROUP 3.1: MOTOR SETTINGS
4.1.1 MOTOR NAMEPLATE PARAMETERS

Table 13. Motor nameplate parameters

Index Parameter Min Max Unit Default ID Description

Find this value U, on the

rating plate of the motor.
Note also used connection
(Delta/Star).

P3.1.1.1 | Motor nominal voltage | Varies | Varies v Varies 110

i - Find this value f,, on the rat-
.t P3.1.12 Motor nominal fre 8.00 | 320.00 Hz | 50.0/600]| 111 | ind this value f,, on the ra
quency ing plate of the motor.

. i Find this value nj, on the rat-
P3.1.1.3 | Motor nominal speed 24 19200 rpm Varies 12 .
ing plate of the motor.

Find this value I, on the rat-

P3.1.1.4 | Motor nominal current | Iy * 0.1 1y *0.1 A s M3 |.
ing plate of the motor.
P31.15 Motor Cos Phi 0.30 1.00 Varies 120 Find this value on the rating
plate of the motor
P3.1.1.6 | Motor nominal power | Varies | Varies kW Varies 116 Find this value In on the rat-

ing plate of the motor.
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4.1.2 MOTOR CONTROL SETTINGS
Table 14. Motor control settings

Index Parameter Min Max Unit Default ID Description
0 = Induction motor
.t P3.1.2.2 Motor type 0 1 0 650 | 1 _ bM motor

P3.1.2.3 | Switching frequency 1.5 Varies kHz Varies 601

Increasing the switching
frequency reduces the
capacity of the AC drive. It is
recommended to use a
lower frequency when the
motor cable is long in order
to minimise capacitive
currents in the cable. Motor
noise can also be minimised
using a high switching
frequency.

.t P3.1.2.4 Identification 0 2 0 631

The automatic motor
identification calculates or
measures the motor
parameters that are needed
for optimum motor and
speed control.

0 = No action

1 = At standstill

2 = With rotation

NOTE! Motor nameplate
parameters in menu M3.1.1
Motor Nameplate have to be
set before executing the
identification.

P3.1.2.5 | Magnetising current 0.0 2*IH A 0.0 612

Motor magnetising current
(no-load current). The
values of the U/f
parameters are identified by
the magnetising current if
given before the
identification run. If this
value is set to zero,
magnetising current will be
internally calculated.

.t P3.1.2.6 Motor switch 0 1 0 653

Enabling this function
prevents the drive from
tripping when the motor
switch is closed and opened
e.g. using flying start.

0 = Disabled

1 =Enabled

.t P3.1.2.10 | Overvoltage control 0 1 1 607

0 = Disabled
1 =Enabled

.g P3.1.2.11 | Undervoltage control 0 1 1 608

0 = Disabled
1 = Enabled
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Table 14. Motor control settings

Index Parameter Min Max Unit Default ID Description

The drive searches for the
minimum motor current in
order to save energy and to
lower the motor noise. This
function can be used e.g. in
fan and pump applications
but not suitable for fast PID
controlled processes.

0 = Disabled

1 =Enabled

P3.1.2.12 | Energy optimisation 0 1 0 666

Parameter for adjusting the
.g P3.1.2.13 | Stator voltage adjust 50.0 150.0 % 100.0 659 | stator voltage in permanent
magnet motors.

4.1.3 MOTOR LIMIT SETTINGS
Table 15. Motor limit settings

Index Parameter Min Max Unit Default ID Description
. * . Maximum motor current
.t P3.1.3.1 | Motor current limit [y *0.1 ls A Varies 107 from AC drive
P3.1.3.2 | Motor torgue limit 0.0 300.0 % 300.0 | 1287 | Maximum motoring side
torque limit
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4.1.4 OPEN LOOP SETTINGS
Table 16. Open loop settings

Index Parameter Min Max Unit Default ID Description

Type of U/f curve between
zero frequency and the field
B | P34 U/f ratio 0 2 0 108 ‘évffliee’;'rng point.
1=Squared
2=Programmable

The field weakening point is
the output frequency at
8.00 P3.3.1.2 Hz Varies 602 |which the output voltage
reaches the field weakening
point voltage

Field weakening point

P3.1.4.2
frequency

Voltage at field Voltage at field weakening
.g P3.1.4.3 weakening point 10.00 | 200.00 % 100.00 | 603 |pointin % of motor nominal
voltage

Provided that the
programmable U/f curve
U/f midpoint . has been selected (par.
frequency 0.00 P3.1.4.2 Hz Varies 604 P3.1.4.1) , this parameter
defines the middle point
frequency of the curve.

Provided that the
programmable U/f curve
has been selected (par.
P3.1.4.1), this parameter
defines the middle point
voltage of the curve.

P3.1.4.4

P3.1.4.5 | U/f midpoint voltage 0.0 100.0 % 100.0 605

This parameter defines the
zero frequency voltage of
0.00 40.00 % Varies 606 |the U/f curve. The default
value varies according to
unit size.

Zero frequency

P3.1.4.6
voltage

Checkbox selection:

B0 = Search shaft frequency
only from same direction as
frequency reference.

B1 = Disable AC scanning
B4 = Use frequency
reference for initial guess
B5 = Disable DC pulses

Flying start scan 0.0 100.0 % 45.0 1610 Defined in percentage of
current motor nominal current.

.t P3.1.4.9 tart t 1 109 |0=Disabled
3 Start boos 0 0 0 | Erablod

M3.1.4.12 I/f start This menu includes three parameters. See table below.

.t P3.1.4.7 Flying start options 0 1 0 1590

P3.1.4.8

24-hour support +358 (0201 212 575 ¢ Email: vacon(@vacon.com




VACON ® 83

PARAMETERS MENU

Table 17. I/f start parameters

Index Parameter Min Max Unit Default ID Description

0 = Disabled

.g P3.1.4.12.1 I/f start 0 1 0 534 1= Enabled
Output frequency limit

.t P3.1.4.12.2| |/f start frequency 0.0 P3.1.1.2 Hz 15.0 535 | below which the defined I/f
start current is fed to motor.
The current fed to the motor

0.0 100.0 % 80.0 536 |when the I/f start function is

.t P3.1.4.12.3| |/f start current

activated.
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4.2 GROUP 3.2: START/STOP SETUP

Table 18. Start/Stop Setup menu

Index Parameter Min Max Unit Default ID Description

Selection of remote control
place (start/stop). Can be
used to change back to
remote control from Vacon
Live e.g. in case of a broken
panel.

0=I/0 control

1=Fieldbus control

P3.2.1 | Remote control place 0 1 0 172

Switch between local and
remote control places
0=Remote

1=Local

P3.2.2 Local/Remote 0 1 0 211

0=Stop button always
enabled (Yes)

1=Limited function of Stop
button (No)

P3.2.3 Keypad stop button 0 1 0 114

0=Ramping

P3.2.4 Start function 0 1 0 505 1=Flying start

0=Coasting

P3.2.5 Stop function 0 1 0 506 .
1=Ramping

Logic = 0:

Ctrl sgn 1 = Forward

Ctrl sgn 2 = Backward
Logic = 1:

Ctrlsgn 1 = Forward (edge)
Ctrl sgn 2 = Inverted Stop
Ctrl sgn 3 = Bckwrd (edge)
Logic = 2:

Ctrlsgn 1 = Forward (edge)
Ctrl sgn 2 = Bckwrd (edge)
Logic = 3:

Ctrl sgn 1 = Start

Ctrl sgn 2 = Reverse

Logic = 4:

Ctrl sgn 1 = Start (edge)
Ctrlsgn 2 = Reverse

P3.2.6 | 1/0 A start/stop logic 0 4 1 300

P3.2.7 | 1/0 B start/stop logic 0 4 1 363 | See above.

0=Rising edge required

P3.2.8 Fieldbus start logic 0 1 0 889 1=State

The delay between the start
command and the actual
start of the drive can be
given with this parameter.

P3.2.9 Start delay 0.00 60.00 s 0.00 524

Choose whether to copy the
Run state and Reference
when changing from
P3.2.10 Remote to. Local func- 0 2 2 181 Remote to Local (keypad])
tion control:

0 = Keep Run

1 = Keep Run & Reference
2 = Stop
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GROUP 3.3: REFERENCES

FREQUENCY REFERENCE PARAMETERS)
Table 19. Frequency reference parameters

Index

Parameter Min Max Unit | Default | ID Description

P3.3.1.1

Minimum frequency 0.00 P3.3.1.2 Hy 0.00 101 Minimum allowed frequency
reference reference

P3.3.1.2

Maximum frequency P33.1.1 | 32000 Hy 50.00/ 102 Maximum allowed frequency

reference 60.00 reference

P3.3.1.3

Positive frequency | 5944 | 370 Hz | 320,00 | 1285 | Fnal frequency reference
reference limit limit for positive direction.

P3.3.1.4

Final frequency reference
limit for negative direction.
Negative freq.ue.ncy 3200 3200 Hz -320.00 | 1286 NOTE! This parameter can be

reference limit used e.g. to prevent motor
from running in reverse
direction.

P3.3.1.5

Selection of ref source when
control place is I/0 A
0=PC

1=Preset Frequency 0
2=Keypad Reference
3=Fieldbus

4=Al1

5=AlI2

6=Al1+AlI2

7=PID

0 20 6* 117 | 8=Motor Potentiometer
11=Block 1 Out
12=Block 2 Out
13=Block 3 Out
14=Block 4 Out
15=Block 5 Out
16=Block 6 Out
17=Block 7 Out
18=Block 8 Out
19=Block 9 Out
20=Block 10 Out

I/0 control reference A
selection

P3.3.1.6

Selection of ref source when
control place is I/0 B. See
I/0 control reference B above.

selection 0 20 4 131 NOTE! I/0 B control place can
only be forced active with

digital input (P3.5.1.7).
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Table 19. Frequency reference parameters

Index Parameter Min Max Unit | Default | ID Description

Selection of ref source when
control place is keypad:
0=PC
1=Preset Frequency 0
2=Keypad Reference
3=Fieldbus
4=Al1
5=Al2
6=Al1+Al2
7=PID
0 20 1 121 | 8=Motor Potentiometer
11=Block 1 Out
12=Block 2 Out
13=Block 3 Out
14=Block 4 Out
15=Block 5 Out
16=Block 6 Out
L
L
L
L

Keypad Ctrl Reference

P3.3.1.7 .
selection

17=Block 7 Out
18=Block 8 Out
19=Block 9 Out
20=Block 10 Out

The frequency reference can
P3.3.1.8 Keypad reference 0.00 P3.3.1.2 Hz 0.00 184 |be adjusted on the keypad
with this parameter.

Motor rotation when control
place is keypad

0 = Forward

1 = Reverse

P3.3.1.9 Keypad direction 0 1 0 123

Selection of ref source when
control place is Fieldbus:
0=PC

1=Preset Frequency 0
2=Keypad Reference
3=Fieldbus
4=Al1
5=AlI2
6=Al1+AlI2

. 7=PID
P3.3.1.10 rei;erf::esscé’l';gt?én 0 20 2 122 | 8=Motor Potentiometer

11=Block 1 Out

12=Block 2 Out
13=Block 3 Out
14=Block 4 Out
15=Block 5 Out
16=Block 6 Out
17=Block 7 Out
18=Block 8 Out
19=Block 9 Out
20=Block 10 Out

*Default value depends on the selected application, see Appendix 1.
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4.3.2 PRESET FREQUENCIES
Table 20. Preset frequencies parameters

Index Parameter Min Max Unit | Default ID Description

0 = Binary coded

Preset frequency 1 = Number of inputs. Preset

.t P3.3.3.1 mode 0 1 0 182 |frequency is selected according
to how many of preset speed

digital inputs are active

Basic preset frequency 0 when
.t P3.3.3.2 | Preset frequency 0 | P3.3.1.1 | P3.3.1.2 Hz 5.00 180 |selected by Control reference
parameter (P3.3.1.5).

Select with digital input:
.t P3.3.3.3 | Preset frequency 1 | P3.3.1.1 | P3.3.1.2 Hz 10.00 105 |Preset frequency selection 0
(P3.3.3.10)

Select with digital input:
P3.3.3.4 | Preset frequency 2 | P3.3.1.1 | P3.3.1.2 Hz 15.00 106 | Preset frequency selection 1

|

(P3.3.3.11)

Selectwith digital inputs: Preset

.g P3.3.3.5 | Presetfrequency3 | P3.3.1.1 | P3.3.1.2 | Hz 20.00 | 126 frequency selection 0 & 1

Select with digital input:
.t P3.3.3.6 | Presetfrequency 4 | P3.3.1.1 | P3.3.1.2 Hz 25.00 127 | Preset frequency selection 2
(P3.3.3.12)

Select with digital inputs: Preset

.t P3.3.3.7 | Preset frequency 5 | P3.3.1.1 | P3.3.1.2 Hz 30.00 128 frequency selection 0 & 2

Select with digital inputs: Preset

.t P3.3.3.8 | Preset frequency 6 | P3.3.1.1 | P3.3.1.2 Hz 40.00 129 frequency selection 1 & 2

Select with digital inputs: Preset

.t P3.3.3.9 | Presetfrequency 7 | P3.3.1.1 | P3.3.1.2 Hz 50.00 130 frequency selection 0 & 1 & 2

Binary selector for Preset

BEE" 33300 Press:ltefcrteig:%ncy Sl?cl)gtj,lANA 419 |speeds (0-7). See parameters
' P3.3.3.2 to P3.3.3.9.
Preset frequenc DiaIN Binary selector for Preset
BEE" 3330 selectign ‘| y Slogt]A 5 | 420 |speeds (0-7). See parameters
' P3.3.3.2 to P3.3.3.9.
Preset frequency DigIN Binary selector for Preset
BEE 33312 colection 2 Slotn1 | 421 |speeds (0-7). See parameters

P3.3.3.2 to P3.3.3.9.
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4.3.3 MOTOR POTENTIOMETER PARAMETERS
Table 21. Motor potentiometer parameters

Index Parameter Min Max Unit Default ID Description
FALSE = Not active
. . TRUE = Active (Motor
.t P33.4.1 | Moter poLeFr:tlometer 5[:;%|[1N1 418 |potentiometer reference
' INCREASES until the contact
is opened)
FALSE = Not active
Motor potentiometer DigIN T.RUE = Active [Motor poten-
P3.3.4.2 DOWN Slot0.1 417 |tiometer reference
’ DECREASES until the contact
is opened)
Rate of change in the motor
Motor potentiometer potentllometer reference
P3.3.4.3 ramp time 0.1 500.0 Hz/s 10.0 331 |whenincreased or decreased
P with parameters P3.3.4.1 or
P3.3.4.2.
Motor potentiometer
frequency reference reset
Motor potentiometer logic.
.t P3.3.4.4 reset 0 2 ! 367 0 = No reset
1 = Reset if stopped
2 = Reset if powered down

Flushing parameters
Table 22. Flushing parameters

Index Parameter Min Max Unit Default ID Description

Connect to digital input to
Activate flushing refer- DigIN 530 activate par. P3.3.6.2.

ence Slot0.1 NOTE! The drive will start if
the input is activated!

P3.3.6.1

Defines the frequency refer-
P3.3.6.2 Flushing reference -MaxRef | MaxRef Hz 0.00* 1239 | encewhen flushing reference
is activated (P3.3.6.1).

* Default value when using Standard Application. See the values for the other applications in
Appendix 1.
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GROUP 3.4: RAMPS AND BRAKES SETUP

RAMP 1 SETUP

Table 23. Ramp 1 setup

Index

Parameter

Min Max Unit Default

Description

P3.4.1.1

Ramp 1 shape

0.0 100.0 % 0.0

500

The start and the end of
acceleration and
deceleration ramps can be
smoothed with this
parameter.

P3.4.1.2

Acceleration time 1

0.1 3000.0 s 5.0

103

Defines the time required for
the output frequency to
increase from zero frequency
to maximum frequency

P3.4.1.3

Deceleration time 1

0.1 3000.0 s 5.0

104

Defines the time required for
the output frequency to
decrease from maximum
frequency to zero frequency

4.4.2

RAMP 2 SETUP

Table 24. Ramp 2 setup

Index

Parameter

Min Max Unit Default

Description

P3.4.2.1

Ramp 2 shape

0.0 100.0 % 0.0

501

The start and the end of
acceleration and
deceleration ramps can be
smoothed with this
parameter.

P3.4.2.2

Acceleration time 2

0.1 300.0 s 10.0

502

Defines the time required for
the output frequency to
increase from zero frequency
to maximum frequency

P3.4.2.3

Deceleration time 2

0.1 300.0 s 10.0

503

Defines the time required for
the output frequency to
decrease from maximum
frequency to zero frequency

P3.4.2.4

Ramp 2 selection

DigIN

Varies Slot0.1

Varies

408

Used for switching between
ramps 1 and 2.

FALSE = Ramp 1 shape,
acceleration time 1 and
deceleration time 1.

TRUE = Ramp 2 shape,
acceleration time 2 and
Deceleration time 2.

P3.4.2.5

Ramp 2 threshold
frequency

0.0 P3.3.1.2 Hz 0.0

533

Defines the frequency, above
which the second ramp times
and shapes are used.

0= Not used
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4.4.3 START MAGNETISATION PARAMETERS
Table 25. Start magnetisation parameters

Index Parameter Min Max Unit Default ID Description
Start magnetisin Defines the DC current fed
P3.4.3.1 g g 0.00 IL A IH 517 |into motor at start. Disabled
current .
if set to 0.
This parameter defines the
P3.4.3.2 | Start magnetising time | 0,00 | 600,00 | s 000 | 516 |limeforhowlong DC current
is fed to motor before
acceleration starts.
4.4.4 DC BRAKE PARAMETERS
Table 26. DC-brake parameters
Index Parameter Min Max Unit Default ID Description
Defines the current injected
P3.4.4.1| DC brake current 0 IL A IH | 507 |Intothe motorduring
DC-braking.
0 = Disabled
Determines if braking is ON
DC braking time at or OFF and the braking time
P3.4.4.2 stop 0,00 600,00 s 0.00 508 of the DC-brake when the
motor is stopping.
The output frequency at
P3.4.43 | frequencytostartDC g 0|y 00 |y, 150 | 515 |which the DC-braking is
braking at ramp stop .
applied.
4.4.5 FLUX BRAKING PARAMETERS
Table 27. Flux braking parameters
Index Parameter Min Max Unit Default ID Description
. 0=Disabled
.t P3.4.5.1 Flux braking 0 1 0 520 |1 _Enabled
P3.45.2 | Flux braking current 0 IL A IH | 519 |Defines the currentlevel for
flux braking.
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GROUP 3.5: I/0 CONFIGURATION

DIGITAL INPUT SETTINGS
Table 28. Digital input settings

Index Parameter Default ID Description
P3.5.1.1 Control signal 1 A SE)'EA”:* 403 | Ctrl signal 1 when control place is I/0 A (FWD)
P3.5.1.2 Control signal 2 A SlDoltgA”\é* 404 | Ctrl signal 2 when control place is I/0 A (REV)
P3.5.1.3 Control signal 3 A DigIN Slot0.1 | 434 |Ctrlsignal 3 when control place is I/0 A
P3.5.1.4 Control signal 1 B DigIN Slot0.1 | 423 |Start signal 1 when control place is I/0 B
P3.5.1.5 Control signal 2B DigIN Slot0.1 | 424 |Start signal 2 when control place is I/0 B
P3.5.1.6 Control signal 3 B DigIN Slot0.1 | 435 |Start signal 3 when control place is I/0 B
P3.5.1.7 I/0 B control force DigIN Slot0.1* | 425 |CLOSED = Force the control place to 1/0 B
. CLOSED = Used frequency reference is speci-
*
P3.5.1.8 I/0 B reference force DigIN Slot0.1* | 343 fied by /0 reference B parameter (P3.3.1.6).
P3.5.1.9 Fieldbus control force | DigIN Slot0.1*| 411 |[Force control to fieldbus
P3.5.1.10 Keypad control force DigIN Slot0.1*| 410 |Force control to keypad
DigIN OPEN = 0K
P3.5.1.11 External fault close SlotA 3* 405 CLOSED = External fault
. OPEN = External fault
P3.5.1.12 External fault open DigIN Slot0.2 | 406 CLOSED = OK
P3.5.1.13 Fault reset close SlDoltgA”\:y* 414 | Resets all active faults when CLOSED
P3.5.1.14 Fault reset open DigIN Slot0.1 | 213 |Resets all active faults when OPEN
P3.5.1.15 Run enable DigIN Slot0.2 | 407 |Must be on to set drive in Ready state
P3.5.1.16 Run interlock 1 DigIN Slot0.2 | 1041 | Drive may be ready but start is blocked as long
as interlock is on (Damper interlock].
P3.5.1.17 Run interlock 2 DigIN Slot0.2 | 1042 | As above.
OPEN = No action
. CLOSED = Uses the motor preheat DC-Current
P3.5.1.18 Motor preheat ON DigIN Slot0.1 | 1044 in Stop state. Used when parameter P3.18.1 is
set to 2.
Used for switching between ramps 1 and 2.
OPEN = Ramp 1 shape, acceleration time 1 and
P3.5.1.19 Ramp 2 selection DigIN Slot0.1 | 408 |deceleration time 1.
CLOSED = Ramp 2 shape, acceleration time 2
and Deceleration time 2.
P3.5.120 Acc/Dec prohibit DigIN Slot0.1 | 415 No accelera.tlon or deceleration possible until
the contact is opened.
Preset frequency selec- DigIN . )
P3.5.1.21 tion 0 SlotA 4* 419 | Binary selector for Preset speeds (0-7).
Preset frequency selec- DigIN .
P3.5.1.22 tion 1 SlotA 5* 420 | Binary selector for Preset speeds (0-7).
P35.1.23 | reset friﬁounegcy selec | higIN Slot0.1% | 421 | Binary selector for Preset speeds (0-7).
OPEN = Not active
P3.5.1.24 | Motor potentiometer UP | DigIN Slot0.1 | 418 | CLOSED = Active (Motor potentiometer refer-
ence INCREASES until the contact is opened)
Motor potentiometer OPEN = Not active
P3.5.1.25 P DigIN Slot0.1 | 417 |CLOSED = Active (Motor potentiometer refer-

DOWN

ence DECREASES until the contact is opened)
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Table 28. Digital input settings

Index

Parameter

Default

1D

Description

P3.5.1.26

Quick stop activation

DiglIN Slot0.2

1213

OPEN = Activated.

See parameter group Quick Stop in order to

configure these functions.

P3.5.1.27

Timer 1

DiglIN Slot0.1

447

Rising edge starts Timer 1 programmed in
Group 3.12: timer functions parameter group

P3.5.1.28

Timer 2

DiglIN Slot0.1

448

See above

P3.5.1.29

Timer 3

DiglIN Slot0.1

449

See above

P3.5.1.30

PID1 setpoint boost

DiglIN Slot0.1

1046

OPEN = No boost
CLOSED = Boost

P3.5.1.31

PID1 select setpoint

DigIN Slot0.1*

1047

OPEN = Setpoint 1
CLOSED = Setpoint 2

P3.5.1.32

External PID start signal

DigIN Slot0.2

1049

OPEN = PID2 in stop mode

CLOSED = PID2 regulating

This parameter will have no effect if the
external PID-controller is not enabled in Group
3.14: external PID controller.

P3.5.1.33

External PID select
setpoint

DigIN Slot0.1

1048

OPEN = Setpoint 1
CLOSED = Setpoint 2

P3.5.1.34

Reset maintenance
counter 1

DiglIN Slot0.1

490

CLOSED = Reset

P3.5.1.36

Flushing reference
activation

DigIN Slot0.1*

530

Connect to digital input to activate par. P3.3.6.2.
NOTE! The drive will start if the input is

activated!

P3.5.1.38

Fire mode activation
OPEN

DiglIN Slot0.2

1596

Activates the Fire Mode if enabled by correct

password.
OPEN = Fire Mode active
CLOSED = No action

P3.5.1.39

Fire mode activation
CLOSE

DiglIN Slot0.1

1619

Activates the Fire Mode if enabled by correct

password.
OPEN = No action

CLOSED = Fire Mode active

P3.5.1.40

Fire mode reverse

DigIN Slot0.1

1618

Reverse command of rotation direction while
running in Fire Mode. This function has no
effect in normal operation.

OPEN = Forward
CLOSED = Reverse

P3.5.1.41

Auto-cleaning activation

DiglIN Slot0.1

1715

Start the Auto-cleaning sequence.
The sequence will be aborted if activation
signal is removed before the sequence has

been completed.

NOTE! The drive will start if the input is

activated!

P3.5.1.42

Pump 1 interlock

DigIN Slot0.1*

426

OPEN = Not active
CLOSED = Active

P3.5.1.43

Pump 2 interlock

DigIN Slot0.1*

427

OPEN = Not active
CLOSED = Active

P3.5.1.44

Pump 3 interlock

DigIN Slot0.1*

428

OPEN = Not active
CLOSED = Active

P3.5.1.45

Pump 4 interlock

DiglIN Slot0.1

429

OPEN = Not active
CLOSED = Active

P3.5.1.46

Pump 5 interlock

DiglIN Slot0.1

430

OPEN = Not active
CLOSED = Active
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Table 28. Digital input settings

Index Parameter Default ID Description

OPEN = Not active
CLOSED = Active

OPEN = Not active
CLOSED = Active

OPEN = Not active
CLOSED = Active

P3.5.1.52 Reset kWh trip counter | DigIN Slot0.1 | 1053 | Resets the kWh trip counter
hie default values above are valid when using Standard Application. See the values ior the
other applications in Appendix 1.

P3.5.1.47 Pump 6 interlock DigIN Slot0.1 | 486

P3.5.1.48 Pump 7 interlock DigIN Slot0.1 | 487

P3.5.1.49 Pump 8 interlock DigIN Slot0.1 | 488

4.5.2 ANALOGUE INPUTS

NOTE! The number of usable analogue inputs depends on your (option) board setup. The
standard 1/0 board embodies 2 analogue inputs.

Analogue input 1
Table 29. Analogue input 1 settings

Index Parameter Min Max Unit | Default| ID Description
Connect the Al1 signal to the
. . AnIN analogue input of your choice
P3.5.2.1.1 [Al1 signal selection SlotA 1 377 with this parameter.
Programmable. See ch. 8.5.1
BEE" | P35.2.1.2 | A1 signal filter time 0.00 | 30000 | s 0.1 | 378 Egj{t'me for analogue
; 0=0..10V/0..20mA
.t P3.5.2.1.3 | Al1 signal range 0 1 0 379 122.10V/ 4..20mA
. Custom range min setting
- 0,
.t P3.5.2.1.4 | Al1 custom. min 160.00 | 160.00 %o 0.00 380 20% = 4-20 mA/2-10 V
lt P3.5.2.1.5 | Al1 custom. max -160.00 | 160.00 % 100.00 | 381 |Custom range max setting
. . . 0 =Normal
BEE" | P35.2.1.6 | A1 signalinversion 0 1 0| 387 |12 gionat inverted

Analogue input 2
Table 30. Analogue input 2 settings

Index Parameter Min Max Unit | Default | ID Description
P3.5.2.2.1 | Al2 signal selection AnIN 388 |See P3.5.2.1.1.
SlotA.2
P3.5.2.2.2 | Al2 signal filter time 0.00 300.00 s 0.1 389 |See P3.5.2.1.2.
P3.5.2.2.3 |AlI2 signal range 0 1 1 390 |See P3.5.2.1.3.
P3.5.2.2.4 | Al2 custom. min -160.00 | 160.00 % 0.00 391 |See P3.5.2.1.4.
P3.5.2.2.5 | Al2 custom. max -160.00 | 160.00 % 100.00 | 392 |See P3.5.2.1.5.
P3.5.2.2.6 | Al2 signal inversion 0 1 0 398 |See P3.5.2.1.6.
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Analogue input 3

Table 31. Analogue input 3 settings

Index Parameter Min Max Unit | Default | ID Description
P3.5.2.3.1 | Al3 signal selection AnIN 141 |See P3.5.2.1.1.
SlotD.1
P3.5.2.3.2 | AI3 signal filter time 0.00 300.00 s 0.1 142 |See P3.5.2.1.2.
P3.5.2.3.3 |Al3 signal range 0 1 0 143 |See P3.5.2.1.3.
P3.5.2.3.4 | AI3 custom. min -160.00 | 160.00 % 0.00 144 | See P3.5.2.1.4.
P3.5.2.3.5 | AI3 custom. max -160.00 | 160.00 % 100.00 | 145 |See P3.5.2.1.5.
P3.5.2.3.6 |AI3 signal inversion 0 1 0 151 |See P3.5.2.1.6.
Analogue input 4
Table 32. Analogue input 4 settings
Index Parameter Min Max Unit | Default | ID Description
P3.5.2.4.1 | Al4 signal selection AnIN 152 |See P3.5.2.1.1.
SlotD.2
P3.5.2.4.2 | Al4 signal filter time 0.00 300.00 s 0.1 153 |See P3.5.2.1.2.
P3.5.2.4.3 | Al4 signal range 0 1 0 154 |See P3.5.2.1.3.
P3.5.2.4.4 | Al4 custom. min -160.00 | 160.00 % 0.00 155 |See P3.5.2.1.4.
P3.5.2.4.5 | Al4 custom. max -160.00 | 160.00 % 100.00 | 156 |See P3.5.2.1.5.
P3.5.2.4.6 |Al4 signal inversion 0 1 0 162 |See P3.5.2.1.6.
Analogue input 5
Table 33. Analogue input 5 settings
Index Parameter Min Max Unit | Default | ID Description
P3.5.2.5.1 | Al5 signal selection AniN 188 |See P3.5.2.1.1.
SlotE.1
P3.5.2.5.2 | Al5 signal filter time 0.00 300.00 s 0.1 189 |See P3.5.2.1.2.
P3.5.2.5.3 | Al5 signal range 0 1 0 190 |See P3.5.2.1.3.
P3.5.2.5.4 | Al5 custom. min -160.00 | 160.00 % 0.00 191 | See P3.5.2.1.4.
P3.5.2.5.5 | Al5 custom. max -160.00 | 160.00 % 100.00 | 192 |See P3.5.2.1.5.
P3.5.2.5.6 |Al5 signal inversion 0 1 0 198 |See P3.5.2.1.6.
Analogue input 6
Table 34. Analogue input 6 settings
Index Parameter Min Max Unit | Default | ID Description
P3.5.2.6.1 | Alé signal selection AniN 199 |See P3.5.2.1.1.
SlotE.2
P3.5.2.6.2 | Al6 signal filter time 0.00 300.00 s 0.1 200 |See P3.5.2.1.2.
P3.5.2.6.3 | Alé signal range 0 1 0 201 |See P3.5.2.1.3.
P3.5.2.6.4 | Al6 custom. min -160.00 | 160.00 % 0.00 202 |See P3.5.2.1.4.
P3.5.2.6.5 | Al6 custom. max -160.00 | 160.00 % 100.00 | 203 |See P3.5.2.1.5.
P3.5.2.6.6 |Al6 signal inversion 0 1 0 209 |See P3.5.2.1.6.
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4.5.3 DIGITAL OUTPUTS, SLOT B (STANDARD)
Table 35. Digital output settings on standard I/0O board
Index Parameter Min Max Unit | Default ID Description
Function sel. for Basic RO1:
0 =None
1 = Ready
2=Run

3 = General fault
4 = General fault inverted
5= General alarm
6 = Reversed
7 = At speed
8 = Thermistor fault
9 = Motor regulator active
10 = Start signal active
11 = Keypad control active
12 =1/0 B control activated
13 = Limit supervision 1
14 = Limit supervision 2
15 = Fire Mode active
16 = Flushing activated
17 = Preset freq. active
18 = Quick stop activated
19 = PID in Sleep mode
20 = PID soft fill active
21 = PID supervision limits
22 = Ext. PID superv. limits
23 = Input press. alarm/fault
24 = Frost prot. alarm/fault
25 =Time channel 1
26 = Time channel 2

. . * 27 = Time channel 3
BEE" | P3532.1| Basic RO1 function 0 56 2* [11001 | 2] = lime channel3
29 = FB ControlWord B14
30 = FB ControlWord B15
31 =FB ProcessData1.B0
32 = FB ProcessData1.B1
33 = FB ProcessData1.B2
34 = Maintenance alarm
35 = Maintenance fault
36 = Block 1 Out
37 = Block 2 Out
38 = Block 3 Out
39 = Block 4 Out
40 = Block 5 Out
41 = Block 6 Out
42 = Block 7 Out
43 = Block 8 Out
44 = Block 9 Out
45 = Block 10 Out
46 = Jockey pump control
47 = Priming pump control
48 = Auto-cleaning active
49 = Multipump K1 control
50 = Multipump K2 control
51 = Multipump K3 control
52 = Multipump Ké& control
53 = Multipump K5 control
54 = Multipump Ké control
55 = Multipump K7 control
56 = Multipump K8 control

M3.5.3.2.2 | Basic RO1 ON delay 0.00 320.00 s 0.00 |11002|ON delay for relay
M3.5.3.2.3 | Basic RO1 OFF delay 0.00 320.00 s 0.00 | 11003 | OFF delay for relay
M3.5.3.2.4 | Basic RO2 function 0 56 3* 11004 | See P3.5.3.2.1.
M3.5.3.2.5 | Basic RO2 ON delay 0.00 320.00 s 0.00 |11005|See M3.5.3.2.2.
M3.5.3.2.6 | Basic RO2 OFF delay 0.00 320.00 s 0.00 |11006|See M3.5.3.2.3.

See P3.5.3.2.1.
M3.5.3.2.7 | Basic RO3 function 0 56 1* 11007 | Not visible if only 2 output

relays are installed

* Default value when using Standard Application. See the values for the other applications in Appendix 1
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4.5.4 EXPANDER SLOTS C, D AND E DIGITAL OUTPUTS

Shows only parameters for existing outputs on option boards placed in slots C, D and E.
Selections as in Standard RO1 (P3.5.3.2.1].

This group or these parameters are not visible if no digital outputs exist in slots C, D or E.

24-hour support +358 (0201 212 575 ¢ Email: vacon(@vacon.com




VACON ©® 97 PARAMETERS MENU

4.5.5 ANALOGUE OUTPUTS, SLOT A (STANDARD)
Table 36. Standard I/0O board analogue output settings

Index Parameter Min Max Unit | Default| ID Description

0=TEST 0% (Not used)
1=TEST 100%

2=0utput freq (0 -fmax]
3=Freq reference (0-fmax)
4=Motor speed (0 - Motor
nominal speed)

5=0utput current (0-lnMotor!

6=Motor torque (0-ThMotor!
7=Motor power (0-PpmMotor)
8=Motor voltage (0-UpMotor)

9=DC link voltage (0-1000V]
10=PID Setpoint (0-100%]
11=PID Feedback (0-100%)
12=PID1 output (0-100%)
13=Ext.PID output (0-100%)
14=ProcessDataln1 (0-100%)
15=ProcessDataln2 (0-100%)
16=ProcessDataln3 (0-100%)
17=ProcessDataln4 (0-100%)
18=ProcessDataln5 (0-100%)
19=ProcessDatalné (0-100%)
20=ProcessDataln7 (0-100%)
21=ProcessDataln8 (0-100%])
22=Block 1 out (0-100%)
23=Block 2 out (0-100%)
24=Block 3 out (0-100%)
25=Block 4 out (0-100%)
26=Block 5 out (0-100%)
27=Block 6 out (0-100%)
28=Block 7 out (0-100%)
29=Block 8 out (0-100%)
30=Block 9 out (0-100%)
31=Block 10 out (0-100%)

Filtering time of analogue
P3.5.4.1.2 AO1 filter time 0.0 300.0 s 1.0 10051 | output signal. See P3.5.2.1.2
0 = No filtering

0=0mA/QV

1=4mA/2V

Signal type (current/voltage)
selected with dip switches.
Note the difference in ana-
logue output scaling in param-
eter P3.5.4.1.4.

See also parameter P3.5.2.1.3.

BEE | 35410 AO1 function 0 31 2 | 10050

P3.5.4.1.3 AO1 minimum 0 1 0 10052

Min scale in process unit
P3.5.4.1.4 | AO1 minimum scale | Varies | Varies |Varies| 0.0 10053 | (depends on selection of AO1
function).

Max scale in process unit
P3.5.4.1.5 | AO1 maximum scale | Varies | Varies | Varies 0.0 10054 | ([depends on selection of AO1
function)
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4.5.6 EXPANDER SLOTS D TO E ANALOGUE OUTPUTS

Shows only parameters for existing outputs on option boards placed in slots C, D and E.
Selections as in Standard AO1 (P3.5.4.1.1).

This group or these parameters are not visible if no digital outputs exist in slots C, D or E.
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4.6 GROUP 3.6: FIELDBUS DATA MAPPING
Table 37. Fieldbus data mapping
Index Parameter Min Max Unit Default ID Description
Data sent to fieldbus can be
chosen with parameter and
. monitor value ID numbers.
P3.6.1 F'eldg‘;;gf’i?ﬂ"“t ! 0 35000 1 852 |The data is scaled to unsigned
16-bit format according to the
format on keypad. E.g. 25.50n
keypad equals 255.
P3.6.2 Fieldbus dgta out 2 0 35000 9 853 Select Process Data Out with
selection parameter ID
P363 Fieldbus dgta out 3 0 35000 3 854 Select Process Data Out with
selection parameter ID
P36 4 Fieldbus dqta out 4 0 35000 4 855 Select Process Data Out with
selection parameter ID
P3.6.5 Fieldbus dgta out b 0 35000 5 856 Select Process Data Out with
selection parameter ID
366 Fieldbus dqta out 6 0 35000 6 857 Select Process Data Out with
selection parameter ID
P3.6.7 Fieldbus dgta out 7 0 35000 7 858 Select Process Data Out with
selection parameter ID
P3.4.8 Fieldbus dgta out 8 0 35000 37 859 Select Process Data Out with
selection parameter ID

Fieldbus process data out

Default values for Process Data Out to monitor through fieldbus are listed in Table 38.

Table 38. Fieldbus Process Data Out

DELE] Value ‘ Scale
Process Data Out 1 | Output frequency 0.01 Hz
Process Data Out 2 | Motor speed 1 rpm
Process Data Out 3 | Motor current 0.1A
Process Data Out 4 | Motor torque 0.1 %
Process Data Out 5 | Motor power 0.1 %
Process Data Out 6 |Motor voltage 0.1V
Process Data Out 7 | DC-link voltage 1V
Process Data Out 8 |Last active fault code 1

Example: Value 2500 for Output Frequency corresponds to '25.00 Hz' (scaling value is 0.01).

All monitoring values listed in Chapter 3.1.12 Fieldbus data monitoring are given the scaling
value.
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4.7 GROUP 3.7: PROHIBIT FREQUENCIES
Table 39. Prohibit frequencies
Index Parameter Min Max Unit | Default 1D Description
p7 | FProhibitfrequency 1 105 | 32000 | Mz | 000 | 509 |0=Notused
range 1 low limit
p3.7 | Frohibitfrequency 0,00 | 32000 | Hz 0,00 | 510 |0=Not used
range 1 high limit
p373 | Frohibitfrequency 000 | 32000 | Hz 0,00 | 511 |0=Notused
range 2 low limit
p3.74 | Prohibitfrequency | qq0 | 3900 | 1, | 000 | 512 |0=Notused
range 2 high limit
p375 | rohibitfrequency 0,00 | 32000 | Hz 0,00 | 513 |0=Not used
range 3 low limit
p3.76 | Frohibitirequency 000 | 32000 | Hz 0,00 | 514 |0=Notused
range 3 high limit
Multiplier of the currently
P3.7.7 Ramp time factor 0,1 10,0 Times 1,0 518 |selected ramp time between
prohibit frequency limits.
4.8 GROUP 3.8: SUPERVISIONS
Choose here:
1. one or two (P3.8.1/P3.8.5) signal values for supervision.
2. whether the low or high limits are supervised (P3.8.2/P3.8.6)
3. the actual limit values (P3.8.3/P3.8.7).
4. the hystereses for the set limit values (P3.8.4/P3.8.8).
Table 40. Supervision settings
Index Parameter Min Max Unit | Default 1D Description
0 = Output frequency
1 = Frequency reference
2 = Motor current
3 = Motor torque
4 = Motor power
5 =DC-link voltage
6 = Analogue input 1
7 = Analogue input 2
P38.1 SuperV|5|onl#1 item 0 17 0 1431 8 = Analogue !nput 3
selection 9 = Analogue input 4
10 = Analogue input 5
11 = Analogue input 6
12 = Temperature input 1
13 = Temperature input 2
14 = Temperature input 3
15 = Temperature input 4
16 = Temperature input 5
17 = Temperature input 6
0 = Not used
1 = Low limit supervision
P3.8.2 | Supervision #1 mode 0 2 0 1432 | (output active under limit)
2 = High limit supervision
(output active over limit)
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Table 40. Supervision settings

Supervision limit for selected
P3.8.3 Supervision #1 limit -50.00 50.00 Varies 25.00 1433 |item. Unit appears
automatically.

Supervision #1 limit Supervision limit hysteresis

P3.8.4 . 0.00 50.00 Varies 5.00 1434 | for selected item. Unit is set
hysteresis .
automatically.
p3.g5 | SuPervision #2item 0 17 1| 1435 | See P3.8.1.
selection
P3.8.6 | Supervision #2 mode 0 2 0 1436 | See P3.8.2.

P3.8.7 Supervision #2 limit -50.00 50.00 | Varies | 40.00 | 1437 |See P3.8.3.

Supervision #2 limit

P3.8.8 hysteresis

0.00 50.00 | Varies 5.00 1438 |See P3.8.4.

Tel. +358 (0) 201 2121  Fax +358 (0)201 212 205




PARAMETERS MENU

VACON ® 102

4.9 GROUP 3.9: PROTECTIONS

4.9.1 GENERAL PROTECTIONS SETTINGS
Table 41. General protections settings

Index Parameter Min Max Unit | Default ID Description
0 = No action
Response to external 1 =Alarm
P3.9.1.2 P 0 3 2 701 |2 = Fault (Stop according to
fault .
stop function)
3 = Fault (Stop by coasting]
0 = 3-phase support
. 1 =1-phase support
P3.9.13 | Response toinput 0 1 0 730 | NOTE! If 1-phase supply is
phase fault
used, 1-phase support must
be selected.
0 = Fault stored in history
P3.9.1.4 Undervoltage fault 0 1 0 727 1 = Fault not stored in history
P3.9.15 | Tesponse tooutput 0 3 2 702 |See P3.9.1.2.
phase fault
0 = No action
1=Alarm
. 2 = Alarm + preset fault
P3.9.1.6 izi;”usnﬁsgtaﬁlgz‘if 0 5 3 733 frequency (P3.9.1.13)
3 = Fault (Stop according to
stop function)
4 = Fault (Stop by coasting
p3.9.1.7 | Slotcommunication 0 3 2 | 734 |seeP3.9.1.2.
fault
P3.9.1.8 Thermistor fault 0 3 0 732 |See P3.9.1.2.
P3.9.1.9 PID Soft Fill fault 0 3 2 748 |See P3.9.1.2.
p3.9.1.10 | Response toPIDI 0 3 2 | 749 |SeeP3.9.1.2.
supervision fault
P3.9.1.11| Responsetoexternal |, 3 2| 757 |seeP3.9.12.
PID supervision fault
See P3.9.1.2.
P3.9.1.12 Earth fault 0 3 3 703 |NOTE! This fault can be
configured in frames MR7 to
MR9 only.
This frequency used when
P3.9.1.13 Preset alarm 3311 | P3312| Hz | 2500 | 183 |faultresponse (in Group 3.9:
frequency protections) is Alarm+preset
frequency
0 =No action
1=Alarm
P3.9.1.14 STO fault 0 3 775 |2 = Fault (Stop according to
stop function)
3 = Fault (Stop by coasting]
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.9.2

MOTOR THERMAL PROTECTIONS SETTINGS
Table 42. Motor thermal protection settings

Index Parameter Min Max Unit Default ID Description
0 = No action
1=Alarm
2 = Fault (Stop according to
stop mode)
P3.9.2.1 Motri)rt;:fi;r:al 0 3 2 704 |3 = Fault (Stop by coasting]
P If available, use the motor
thermistor to protect the
motor. Choose then value 0
for this parameter.
P3.9.2.2 | Ambient temperature -20.0 100.0 °C/F 40.0 705 | Ambient temperature in °C/F
Defines the cooling factor at
Zero speed coolin zero speed in relation to the
P3.9.2.3 P g 5.0 150.0 % Varies | 706 |point where the motor is
factor . .
running at nominal speed
without external cooling.
The time constant is the time
P3.92 4 Motor thermal time 1 200 min Varies 707 within which the calculated
constant thermal stage has reached
63% of its final value.
P3.9.25 |  Motor thermal 10 150 % 100 | 708
loadability
.92.3 MOTOR STALL PROTECTION SETTINGS
Table 43. Motor stall protection settings
Index Parameter Min Max Unit Default ID Description
0 = No action
1=Alarm
P3.9.3.1 Motor stall fault 0 3 0 709 |2 = Fault (Stop according to
stop mode)
3 = Fault (Stop by coasting]
For a stall stage to occur, the
P3.9.3.2 Stall current 0.00 Is A Varies | 710 |current must have exceeded
this limit.
P3.9.3.3 Stall time limit 100 | 12000 | s 15.00 | 711 |1hisis the maximum time
allowed for a stall stage.
For a stall state to occur, the
P3.9.3.4 | Stall frequency limit | 1.00 | P33.1.2 | Hz | 2500 | 712 |CutPutirequency musthave

remained below this limit for
a certain time.
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stop fault

4.9.4 UNDERLOAD (DRY PUMP) PROTECTION SETTINGS
Table 44. Motor underload protection settings
Index Parameter Min Max Unit Default ID Description
0 = No action
1=Alarm
P3.9.4.1 Underload fault 0 3 0 713 |2 = Fault (Stop according to
stop mode)
3 = Fault (Stop by coasting)
This parameter gives the
Underload protection: value for the minimum
P3.9.4.2 | Field weakening area 10.0 150.0 % 50.0 714 | torque allowed when the out-
load put frequency is above the
field weakening point.
This parameter gives value
for the minimum torque
. allowed with zero frequency.
P3.9.4.3 U;:rirfl‘;:dupefctecl:a"g' 5.0 150.0 | % 10.0 | 715 |If you change the value of
g y parameter P3.1.1.4 this
parameter is automatically
restored to the default value.
Underload protection: This is the maximum time
P3.9.4.4 oad prot ' 2.00 600.00 s 20.00 716 |allowed for an underload
Time limit .
state to exist.
4.9.5 QUICK STOP SETTINGS
Table 45. Quick stop settings
Index Parameter Min Max Unit Default ID Description
Method to stop the drive if
the Quick stop function is
activated from DI or fieldbus
. 0 = Coasting
P3.9.5.1 Quick stop mode 0 2 1 1276 1 = Quick stop (Ramp stop
according to P3.9.5.3)
2 = Stop according to Stop
function (P3.2.5)
P3.9.5.2 | Quick stop activation Varies Varies SD[(I)%NZ 1213 | FALSE = Activated
P3.9.5.3 | Quickstopdecelera- | 4 300.0 s 3.0 | 1256
tion time
0 =No action
P3.9 5.4 Response to Quick 0 2 1 m 1=Alarm

2 = Fault (Stop according to
Quick stop mode)
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4.9.6

TEMPERATURE INPUT FAULT 1 SETTINGS

NOTE! This parameter group is visible only with an option board for temperature
measurement (OPTBH] installed.

Table 46. Temperature input fault 1 settings

Index

Parameter

Min

Max

Unit

Default

ID

Description

P3.9.6.1

Temperature signal 1

63

739

Selection of signals to use for
alarm and fault triggering.
B0 = Temperature Signal 1
B1 = Temperature Signal 2
B2 = Temperature Signal 3
B3 = Temperature Signal 4
B4 = Temperature Signal 5
B5 = Temperature Signal 6
Max value is taken of the
chosen signals and used for
alarm/fault triggering.
NOTE! Only 6 first tempera-
ture inputs are supported
(counting boards from slot A
to slot EJ.

P3.9.6.2

Alarm limit 1

-50.0

200.0

°C/F

130.0

741

Temperature limit for trig-
ging alarm.

NOTE! Only inputs chosen
with parameter P3.9.6.1 are
compared.

P3.9.6.3

Fault limit 1

-50.0

200.0

°C/F

155.0

742

Temperature limit for trig-
ging alarm.

NOTE! Only inputs chosen
with parameter P3.9.6.1 are
compared.

P3.9.6.4

Fault limit response 1

740

0 = No response

1 =Alarm

2 = Fault (Stop according to
stop mode)

3 = Fault (Stop by coasting)
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4.9.7

TEMPERATURE INPUT FAULT 2 SETTINGS

NOTE! This parameter group is visible only with an option board for temperature
measurement (OPTBH] installed.

Table 47. Temperature input fault 2 settings

Index

Parameter

Min

Max

Unit

Default

ID

Description

P3.9.6.5

Temperature signal 2

63

763

Selection of signals to use for
alarm and fault triggering.
B0 = Temperature Signal 1
B1 = Temperature Signal 2
B2 = Temperature Signal 3
B3 = Temperature Signal 4
B4 = Temperature Signal 5
B5 = Temperature Signal 6
Max value is taken of the
chosen signals and used for
alarm/fault triggering.
NOTE! Only 6 first
temperature inputs are
supported (counting boards
from slot A to slot E).

P3.9.6.6

Alarm limit 2

-30.0

200.0

°C/F

130.0

764

Temperature limit for
trigging alarm.

NOTE! Only inputs chosen
with parameter P3.9.6.5 are
compared.

P3.9.6.7

Fault limit 2

-30.0

200.0

°C/F

155.0

765

Temperature limit for
trigging alarm.

NOTE! Only inputs chosen
with parameter P3.9.6.5 are
compared.

P3.9.6.8

Fault limit response 2

766

0 = No response

1 =Alarm

2 = Fault (Stop according to
stop mode)

3 = Fault (Stop by coasting)
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4.9.8 AI LOW PROTECTION
Table 48. AI low protection settings

Index Parameter Min Max Unit Default ID Description

0 = No protection

Analogue inout low 1 =Protection enabled in Run
BEE | 3o gue inp 0 2 2 767 | state

protection 2 = Protection enabled in Run
and Stop state

0=No action

1=Alarm

2=Alarm + preset fault

. frequency (par. P3.9.1.13)
BEE" | r39s2 A”al‘)g‘]ﬂe 'Hp“t low 0 5 0 700 |3=Alarm + previous

au frequency reference
4=Fault (Stop according to
stop mode)

5=Fault (Stop by coasting)
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4.10 GROUP 3.10: AUTOMATIC RESET
Table 49. Autoreset settings
Index Parameter Min Max Unit | Default ID Description
. 0 = Disabled
P3.10.1 Automatic reset 0 1 0 731 1 = Enabled
The start mode for Automatic
reset is selected with this
P3.10.2 Restart function 0 1 1 719 | parameter:
0 = Flying start
1= According to par. P3.2.4
P3.10.3 Wait time 0.10 1000000 s 0.50 | 717 |Waittime before the first
reset is executed.
When the trial time has
P3.10.4 Trial time 000 |1000000| s | 6000 | 718 |6l@psed.and the faultis still
active, the drive will trip to
fault.
NOTE! Total number of trials
(irrespective of fault type). If
P3.10.5 |  Number of trials 1 10 4 759 |the drive is not able to be
reset within this number of
trials and the set trial time a
fault will be generated.
) Autoreset permitted?
P3.10.6 Autoreset: 0 1 1 720 |0 =No
Undervoltage
1=Yes
] Autoreset permitted?
P3.10.7 Autoreset: 0 1 1 721 |0=No
Overvoltage
1=Yes
) Autoreset permitted?
P3.10.8 Autoreset: 0 1 1 722 |0 =No
Overcurrent
1=Yes
Autoreset permitted?
P3.10.9 Autoreset: Al low 0 1 1 723 |0=No
1=Yes
e Autoreset permitted?
P3.10.10 Autoreset: Unit over- 0 1 1 724 0= No
temperature
1=Yes
) Autoreset permitted?
P3.10.11 Autoreset: Motor over- 0 1 1 795 0= No
temperature
1=Yes
Autoreset: Autoreset permitted?
P3.10.12 ) 0 1 0 726 |0=No
External fault
1=Yes
Autoreset: Autoreset permitted?
P3.10.13 u ’ 0 1 0 738 |0=No
Underload fault 1= Yes
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4.11 GROUP 3.11: APPLICATION SETTINGS

Table 50. Application settings

Index Parameter Min Max Unit Default ID Description
P3.11.1 Password 0 9999 0 1806 | Administrator password
0 = Celsius

1 = Fahrenheit

All temperature-related
parameters and monitoring
values are presented in the
selected unit.

P3.11.2 C/F selection 0 1 0 1197

0=kW

1=hp

All power-related
parameters and monitoring
values are presented in the
selected unit

P3.11.3 kW/hp selection 0 1 0 1198

Division of keypad display
into sections in
Multimonitor view.

0 = 2x2 sections

1 =3x2 sections

2 = 3x3 sections

P3.11.4 Multimonitor view 0 2 1 1196
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4.12 GROUP 3.12: TIMER FUNCTIONS
Interval 1
Table 51. Timer functions, Interval 1
Index Parameter Min Max Unit Default ID Description
P3.12.1.1 ON time 00:00:00 | 23:59:59 | hh:mm:ss | 00:00:00 | 1464 | ON time
P3.12.1.2 OFF time 00:00:00 | 23:59:59 | hh:mm:ss | 00:00:00 | 1465 | OFF time
Days of week when active.
Checkbox selection:
B0 = Sunday
B1=Monday
P3.12.1.3 Days 1466 | B2 = Tuesday
B3 = Wednesday
B4 = Thursday
B5 = Friday
Bé6 = Saturday
Select affected time channel
(1-3)
. Checkbox selection:
P3.12.1.4 | Assign to channel 1468 BO = Time channel 1
B1=Time channel 2
B2 = Time channel 3
Interval 2
Table 52. Timer functions, Interval 2
Index Parameter Min Max Unit Default ID Description
P3.12.2.1 ON time 00:00:00 | 23:59:59 | hh:mm:ss | 00:00:00 | 1469 |See P3.12.1.1.
P3.12.2.2 OFF time 00:00:00 | 23:59:59 | hh:mm:ss | 00:00:00 | 1470 |See P3.12.1.2.
P3.12.2.3 Days 1471 | See P3.12.1.3.
P3.12.2.4| Assign to channel 1473 | See P3.12.1.4.
Interval 3
Table 53. Timer functions, Interval 3
Index Parameter Min Max Unit Default 1D Description
P3.12.3.1 ON time 00:00:00 | 23:59:59 | hh:mm:ss | 00:00:00 | 1474 |See P3.12.1.1.
P3.12.3.2 OFF time 00:00:00 | 23:59:59 | hh:mm:ss | 00:00:00 | 1475 |See P3.12.1.2.
P3.12.3.3 Days 1476 | See P3.12.1.3.
P3.12.3.4 | Assign to channel 1478 | See P3.12.1.4.
Interval 4
Table 54. Timer functions, Interval 4
Index Parameter Min Max Unit Default ID Description
P3.12.4.1 ON time 00:00:00 | 23:59:59 | hh:mm:ss | 00:00:00 | 1479 |See P3.12.1.1.
P3.12.4.2 OFF time 00:00:00 | 23:59:59 | hh:mm:ss | 00:00:00 | 1480 |See P3.12.1.2.
P3.12.4.3 Days 1481 | See P3.12.1.3.
P3.12.4.4| Assign to channel 1483 | See P3.12.1.4.
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Interval 5
Table 55. Timer functions, Interval 5
Index Parameter Min Max Unit Default ID Description
P3.12.5.1 ON time 00:00:00 | 23:59:59 | hh:mm:ss | 00:00:00 | 1484 |See P3.12.1.1.
P3.12.5.2 OFF time 00:00:00 | 23:59:59 | hh:mm:ss | 00:00:00 | 1485 |See P3.12.1.2.
P3.12.5.3 Days 1486 | See P3.12.1.3.
P3.12.5.4 | Assign to channel 1488 |See P3.12.1.4.
Timer 1
Table 56. Timer functions, Timer 1
Index Parameter Min Max Unit Default 1D Description
. The time the timer will run when
P3.12.6.1 Duration 0 72000 s 0 1489 activated. (Activated by DI]
Rising edge starts Timer 1
P3.12.6.2 Timer 1 DigINSlot 447 programmgd in Group 3.12:
0.1 timer functions parameter
group.
Select affected time channel
(1-3)
. Checkbox selection:
P3.12.6.3 | Assign to channel 1490 BO = Time channel 1
B1=Time channel 2
B2 =Time channel 3
Timer 2
Table 57. Timer functions, Timer 2
Index Parameter Min Max Unit Default ID Description
P3.12.7.1 Duration 0 72000 s 0 1491 | See P3.12.6.1.
P3.12.7.2 Timer 2 D'9'0N15[°t 448 | See P3.12.6.2.
P3.12.7.3 | Assign to channel 1492 | See P3.12.6.3.
Timer 3
Table 58. Timer functions, Timer 3
Index Parameter Min Max Unit Default ID Description
P3.12.8.1 Duration 0 72000 s 0 1493 | See P3.12.6.1.
P3.12.8.2 Timer 3 D'gnglOt 448 |See P3.12.6.2.
P3.12.8.3 | Assign to channel 1494 | See P3.12.6.3.
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4.13 GROUP 3.13: PID CONTROLLER 1

4.13.1 BASIC SETTINGS
Table 59. PID controller 1 basic settings

Index Parameter Min Max Unit Default ID Description

If the value of the parameter
is set to 100% a change of
P3.13.1.1 PID gain 0.00 1000.00 % 100.00 118 | 10% inthe error value causes
the controller output to
change by 10%.

If this parameter is set to
1,00s a change of 10% in the
P3.13.1.2 | PID integration time 0.00 600.00 s 1.00 119 |error value causes the
controller output to change
by 10.00%/s.

If this parameter is set to
1,00s a change of 10% in the
P3.13.1.3 PID derivation time 0.00 100.00 s 0.00 132 |errorvalue during 1.00 s
causes the controller output
to change by 10.00%.
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Table 59. PID controller 1 basic settings

P3.13.1.4

Process unit selection

44

1 1036

Select unit for actual value.
1=%
2=1/min
3=rpm
4=ppm
5=pps
6=I/s
7=l/min
8=l/h
9=kg/s
10=kg/min
11=kg/h
12=m3/s
13=m3/min
14=m3/h
15=m/s
16=mbar
17=bar
18=Pa
19=kPa
20=mVS
21=kW
22=°C
23=gal/s
24=gal/min
25=gal/h
26=lb/s
27=lb/min
28=lb/h
29=ft3/s
30=ft3/min
31=ft3/h
32=ft/s
33=in wg
34=ft wg
35=PSI
36=lb/in2
37=psig
38=hp
39=°F
40=ft
41=inch
42=mm
43=cm
4h=m

P3.13.1.5

Process unit min

Varies

Varies

Varies

0 1033

Value in Process units at 0%
feedback or setpoint.

This scaling is done for
monitoring purpose only. The
PID controller still uses the
percentage internally for
feedbacks and setpoints.

P3.13.1.6

Process unit max

Varies

Varies

Varies

100 1034

See above.

P3.13.1.7

Process unit decimals

0

4

2 1035

Number of decimals for
process unit value
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Table 59. PID controller 1 basic settings

P3.13.1.8

Error inversion

340

0 = Normal (Feedback <
Setpoint -> Increase PID
output]
1 = Inverted (Feedback <
Setpoint -> Decrease PID
output]

P3.13.1.9

Dead band

Varies

Varies

Varies

1056

Dead band area around the
setpoint in process units.The
PID output is locked if the
feedback stays within the
deadband area for a
predefined time.

P3.13.1.10

Dead band delay

0.00

320.00

0.00

1057

If the feedback stays within
the dead band area for a
predefined time, the output is
locked.
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4.13.2

SETPOINTS

Table 60. Setpoints settings

Index

Parameter

Min

Max

Unit

Default

Description

P3.13.2.1

Keypad setpoint 1

Varies

Varies

Varies

0

167

P3.13.2.2

Keypad setpoint 2

Varies

Varies

Varies

0

168

P3.13.2.3

Setpoint ramp time

0.00

300.0

0.00

1068

Defines the rising and falling
ramp times for setpoint
changes. (Time to change
from minimum to maximum)

P3.13.2.4

PID1 setpoint boost

activation

Varies

Varies

DigIN
Slot0.1

1046

FALSE = No boost
TRUE = Boost

P3.13.2.5

PID1 select setpoint

Varies

Varies

DigIN
Slot0.1

1047

FALSE = Setpoint 1
TRUE = Setpoint 2

P3.13.2.6

Setpoint source 1

selection

32

332

0 = Not used

1 = Keypad setpoint 1

2 = Keypad setpoint 2

3=Al1

4 =Al2

5=AI3

6=Al4

7 =AI5

8=Al6

9=ProceDataln1
10=ProceDataln?2
11=ProceDataln3
12=ProceDataln4
13=ProceDataln5
14=ProceDatalné
15=ProceDataln7
16=ProceDataln8
17=Temp.Input 1
18=Temp.Input 2
19=Temp.Input 3
20=Temp.Input 4
21=Temp.Input 5
22=Temp.Input 6

23=Block 1 Out

24=Block 2 Out

25=Block 3 Out

26=Block 4 Out

27=Block 5 Out

28=Block 6 Out

29=Block 7 Out

30=Block 8 Out

31=Block 9 OutAl's and Process-
Dataln are handled as percent
(0.00-100.00%) and scaled
according to Setpoint minimum
and maximum.

NOTE! ProcessDataln signals
use 2 decimals.

P3.13.2.7

Setpoint 1T minimum

Varies

Varies

%

0.00

1069

Minimum value at analogue
signal minimum.

P3.13.2.8

Setpoint 1 maximum

Varies

Varies

%

100.00

1070

Maximum value at analogue
signal maximum.

P3.13.2.9

Setpoint 1 boost

-2.0

2.0

1.0

1071

The setpoint can be boosted
with a digital input.

P3.13.2.10

Setpoint source 2

selection

Varies

431

See par. P3.13.2.6.

P3.13.2.11

Setpoint 2 minimum

Varies

Varies

%

0.00

1073

Minimum value at analogue
signal minimum.
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Table 60. Setpoints settings

Maximum value at analogue

P3.13.2.12 | Setpoint 2 maximum | Varies Varies % 100.00 | 1074 | . .
signal maximum.

P3.13.2.13 Setpoint 2 boost -2.0 2.0 X 1.0 1078 | See P3.13.2.9.
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4.13.3

FEEDBACK SETTINGS

Table 61. Feedback settings

Index

Parameter Min

Max

Unit

Default

Description

P3.13.3.1

Feedback function 1

333

1=0nly Source1 in use
2=SQRT(Sourcel);
(Flow=Constant x
SQRT(Pressure))

3= SQRT(Source1- Source 2}
4= SQRT(Source 1) + SQRT
(Source 2)

5= Source 1 + Source 2

6= Source 1 - Source 2
7=MIN (Source 1, Source 2]
8=MAX (Source 1, Source 2)
9=MEAN (Source 1, Source 2)

P3.13.3.2

Feedback function gain

-1000.0

1000.0

%

100.0

1058

Used e.g. with selection 2 in
Feedback function

P3.13.3.3

Feedback 1 source
selection

30

334

0 = Not used

1=Al"

2=AI2

3=AI3

4=Al4

5=AI5

6=Al6

7 = ProcessDataln1

8 = ProcessDataln2

9 = ProcessDataln3

10 = ProcessDataln4

11 = ProcessDatalnb

12 = ProcessDatalné

13 = ProcessDataln7

14 = ProcessDataln8

15 = Temperature input 1
16 = Temperature input 2
17 = Temperature input 3
18 = Temperature input 4
19 = Temperature input 5
20 = Temperature input 6
21 =Block 1 Out

22 = Block 2 Out

23 = Block 3 Out

24 = Block 4 Out

25 = Block 5 Out

26 = Block 6 Out

27 = Block 7 Out

28 = Block 8 Out

29 = Block 9 Out

30 = Block 10 Out

Al's and ProcessDataln are
handled as % (0.00-100.00%)
and scaled according to
Feedback min and max.
NOTE! ProcessDataln use
two decimals.

NOTE! If temperature inputs
are selected, feedback
minimum and maximum
scaling parameters needs to
be set

-50..200C
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Table 61. Feedback settings

Minimum value at analogue

P3.13.3.4 | Feedback 1 minimum Varies Varies % 0.00 336 . .
signal minimum.

Maximum value at analogue

P3.13.3.5 | Feedback 1 maximum | Varies Varies % 100.00 337 . .
signal maximum.

P3.13.3.6 Feedback 2 0 Varies 0 335 |See P3.13.3.3
source selectlon

Minimum value at analogue

P3.13.3.7 | Feedback 2 minimum Varies Varies % 0.00 338 . .
signal minimum.

Maximum value at analogue

M3.13.3.8 | Feedback 2 maximum | Varies Varies % 100.00 339 . .
signal maximum.

4.13.4 FEEDFORWARD SETTINGS
Table 62. Feedforward settings

Index Parameter Min Max Unit Default ID Description
P3.13.4.1 | Feedforward function 1 9 1 1059 | See P3.13.3.1.
P3.13.4.2 Feedfor“;aarii function | 4409 1000 % 100.0 | 1060 |See P3.13.3.2.

P3.13.4.3 Feedforward 1 0 25 0 1061 |See P3.13.3.3.
source selection

Feedforward 1 mini-

P3.13.4.4 -200.00 | 200.00 % 0.00 | 1062 |See P3.13.3.4.
mum
P3.13.4.5 Feedformrri1 maxi= 1 _200.00 | 200.00 % 100.00 | 1063 |See P3.13.3.5.
P3.13.4.6 Feedforward 2 0 25 0 1064 | See P3.13.3.6.
source selection

P3.13.4.7 Feedforward 2 min -200.00 | 200.00 % 0.00 1065 | See P3.13.3.7.
P3.13.4.8 Feedforward 2 max -200.00 | 200.00 % 100.00 | 1066 |See M3.13.3.8.
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4.13.5 SLEEP FUNCTION SETTINGS
Table 63. Sleep function settings
Index Parameter Min Max Unit Default Description
Drive goes to sleep mode
when the output frequency
P3.13.5.1 SP1 Slee.p f'requency 0.00 320.00 Hz 0.00 1016 gtays below this limit for a
Llimit time greater than that
defined by parameter Sleep
delay, P3.13.5.2.
The minimum amount of
time the frequency has to
P3.13.5.2 SP1 Sleep delay 0 3000 s 0 1017 remain below P3.13.5.1
before the drive is stopped.
Defines the level for the PID
P3.13.5.3 SP1 Wake-up level Varies Varies Varies 0.0000 | 1018 feedba;k value wake-up
supervision. Uses selected
process units.
P3.13.5.4 SP1 Sleep boost -9999 9999 |P3.13.1.4 0 1793 | Setpoint 1 boost
p3.13.55 | OF | Steep boostmaxi-| 300 s 30 | 1795 | SP1 sleep boost timeout
mum time
P3.135.6 | OFZOlePIRAUeNTY T g 00 | 32000 | He 0.00 | 1075 |See P3.13.5.1.
P3.13.5.7 SP2 Sleep delay 0 3000 s 0 1076 |See P3.13.5.2.
P3.13.5.8 SP2 Wake-up level Varies Varies Varies 0.0 1077 | See P3.13.5.3.
P3.13.5.9 SP2 Sleep boost -9999 9999 | P3.13.1.4 0 1794 | See P3.13.5.4.
P3.13.5.10 | °F2 Steep boostmaxi-| 300 s 30 | 179 |See P3.13.5.5.
mum time
4.13.6 FEEDBACK SUPERVISION PARAMETERS
Table 64. Feedback supervision parameters
Index Parameter Min Max Unit Default 1D Description
P3.13.6.1 Enable fegdback 0 1 0 735 0 = Disabled
supervision 1 =Enabled
P3.13.6.2 Upper limit Varies Varies | Varies | Varies 736 Upper feedba.c.k/process
value supervision
P3.13.6.3 Lower limit Varies | Varies | Varies | Varies | 758 |tower feedback/process
value supervision
If the desired value is not
P3.13.6.4 Delay 0 30000 s 0 737 |reached within this time a
fault or alarm is created.
0 = No action
1=Alarm
P3.13.6.5 Response to PID 0 3 2 749 |2 = Fault (Stop according to
supervision fault
P3.2.5)
3 = Fault (Stop by coasting]
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4.13.7 PRESSURE LOSS COMPENSATION PARAMETERS
Table 65. Pressure loss compensation parameters
Index Parameter Min Max Unit | Default | ID Description
Enables pressure loss
P3.13.7.1 Enable compensation 0 1 0 1189 compensation for setpoint 1.
I for setpoint 1 0 = Disabled
1 =Enabled
Value added proportionally to
Setpoint 1 max the frequency.
P3.13.7.2 P . Varies Varies | Varies 0.0 1190 | Setpoint compensation = Max
compensation L
compensation * (FreqOut-
MinFreq)/(MaxFreg-MinFreg)
P3.13.7.3 | Enable compensation 0 1 0 | 1191 |See P3.13.7.1.
for setpoint 2
P3.13.7.4 |  SetpointZmax Varies | Varies | Varies | 0.0 | 1192 |See P3.13.7.2.

compensation
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4.13.8 SOFT FILL SETTINGS
Table 66. Soft fill settings

Index Parameter Min Max Unit Default ID Description
0 = Disabled
.t P3.13.8.1 Soft fill function 0 2 0 1094 | 1 = Enabled, Level

2 = Enabled, Timeout

Frequency reference to be
lt P3.13.8.2 Soft fill frequency 0.00 P3.3.1.2 Hz 20.00 | 1055 |used when Soft Fill function
is active.

The drive runs at soft fill
frequency (P3.13.8.2) until
the PID feedback reaches
this value. At this point the
.t P3.13.8.3 Soft fill level Varies Varies | Varies | 0.0000 | 1095 |PID controller starts to
regulate.

NOTE! This parameter is
used only if P3.13.8.1 =1
Enabled (Level) is selected.

If P3.13.8.1 = 1 Enabled
(Level):

If the desired soft fill level is
not reached within this time,
a fault or alarm is generated.
0=No timeout, no fault
triggering

BEE" |r31384|  Softfill timeout 0 30000 s 0 | 1096 |IfP3.13.8.1 = 2 Enabled
(Timeout):

The drive runs at soft fill
frequency (P3.13.8.2) until
the time defined by this
parameter has elapsed. After
this the PID controller starts
to regulate.

0 = No action

1=Alarm
2 = Fault (Stop according to
PID Soft Fill timeout stop mode)
P3.13.8.5 response 0 3 2 738 |3 - Fault (Stop by coasting)

NOTE! This parameter is
used only if P3.13.8.1 =1
Enabled (Level]

Tel. +358 (0) 201 2121  Fax +358 (0)201 212 205




PARAMETERS MENU

VACON ® 122

4.13.9

INPUT PRESSURE SUPERVISION

Table 67. Input pressure supervision parameters

Index

Parameter

Min

Max

Unit

Default

1D

Description

P3.13.9.1

Enable supervision

1685

0 = Disabled
1=Enabled
Enables the Input Pressure
Supervision.

P3.13.9.2

Supervision signal

23

1686

The source of input pressure
measurement signal:
0=Analogue input 1
1=Analogue input 2
2=Analogue input 3
3=Analogue input 4
4=Analogue input 5
5=Analogue input 6
6=ProcessDataln1 (0-100%])
7=ProcessDataln2 (0-100%])
8=ProcessDataln3 (0-100%])
9=ProcessDataln4 (0-100%])
10=ProcessDataln5 (0-100%)
11=ProcessDatalné (0-100%)
12=ProcessDataln7 (0-100%)
13=ProcessDataln8 (0-100%)
14 = Block 1 Out

15 = Block 2 Out

16 = Block 3 Out

17 = Block 4 Out

18 = Block 5 Out

19 = Block 6 Out

20 = Block 7 Out

21 = Block 8 Out

22 = Block 9 Out

23 = Block 10 Out

P3.13.9.3

Supervision unit
selection

Varies

1687

1=%
2=mbar
3=bar
4=Pa
5=kPa
6=PS
7=mmHg
8=Torr
9=lb/in2

P3.13.9.4

Supervision unit
decimals

1688

Choose how many decimals
to show.

P3.13.9.5

Supervision unit
minimum value

Varies

Varies

P3.13.9.3

0.00

1689

P3.13.9.6

Supervision unit maxi-

mum value

Varies

Varies

P3.13.9.3

10.00

1690

Unit min and max parame-
ters are the signal values
corresponding to e.g. 4mA
and 20mA respectively
(scaled linearly between
these).

P3.13.9.7

Supervision alarm
level

Varies

Varies

P3.13.9.3

0.50

1691

Alarm (Fault ID 1363) will be
launched if supervision
signal stays below the alarm
level longer than the time
defined by parameter
P3.13.9.9.
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Table 67. Input pressure supervision parameters

Index Parameter Min Max Unit Default ID Description

Fault (Fault ID 1409) will be
launched if supervision
signal stays below the fault
level longer than the time
defined by parameter
P3.13.9.9.

P3.13.9.8 | Supervision fault level | Varies Varies |P3.13.9.3 0.10 1692

Delay time to launch the
Input pressure supervi-
sion alarm or fault, if the
P3.13.9.9 | Supervision fault delay 0.00 60.00 s 5.00 1693 | supervision signal stays
below the alarm/fault level
longer than defined by this
parameter.

Defines the rate of the PID
controller setpoint reduction
when the Input pressure
supervision alarm is active.

P3.13.9.10 | PID setpoint reduction 0.0 100.0 % 10.0 1694

Monitoring value for selected
Input pressure supervision
V3.13.9.11 Input pressure P3.13.9.5 | P3.13.9.6 | P3.13.9.3| Varies | 1695 |signal.

Scaling value according to
P3.13.9.4.

BEE" +.13.10 SLEEP - NO DEMAND DETECTION
Table 68. Sleep - no demand detection parameters

Index Parameter Min Max Unit Default | ID Description

Enables Sleep No Demand
Sleep no demand Detection (SNDD] function.
detection enable 0 ! 0 1649 0 = Disabled
1 = Enabled

Semi-amplitude of
symmetrical process error
band for no demand
detection (0£hysteresis)

P3.13.10.1

P3.13.10.2 | SNDD error hysteresis 0 99999.9 | P3.13.1.4 0.5 1658

SNDD frequency hys- Frequency hysteresis for

P3.13.10.3 1.00 P3.3.1.2 Hz 3.00 | 1663

teresis no demand detection
P3.13.10.4 SNDD supervision 0 400 S 120 1668 Supervision tme for no
time demand detection
Bias added to actual PID
P3.13.10.5| SNDD actual add 01 |P3.13.102|P3.13.1.4| 05 | 1669 |SetPointvalue todecrease

PID output and reach
sleep.
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4.14 GROUP 3.14: EXTERNAL PID CONTROLLER

4.14.1 BASIC SETTINGS FOR EXTERNAL PID CONTROLLER

For more detailed information, see chapter 4.13.
Table 69. Basic settings for external PID-controller

Index Parameter Min Max Unit | Default ID Description
P3.14.1.1 | Enable external PID 0 1 0 1630 |0 = Disabled
1 =Enabled

FALSE=External PID stopped
TRUE=External PID
regulating

P3.14.1.2 Start signal SDl;gt:]NZ 1049 | This parameter will have no
’ effect if External PID

controller is not
enabled by P3.14.1.1.
The output value of the PID
controller in % of its

P3.14.1.3 Output in Stop 0.0 100.0 % 0.0 1100 | maximum output value while
it is stopped from digital
input

P3.14.1.4 PID gain 0.00 1000.00 % 100.00 | 1631 |See P3.13.1.1.

P3.14.1.5 PID integration time 0.00 600.00 s 1.00 1632 | See P3.13.1.2.

P3.14.1.6 PID derivation time 0.00 100.00 s 0.00 1633 | See P3.13.1.3.

P3.14.1.7 | Process unit selection 0 44 0 1635 | See P3.13.1.4.

P3.14.1.8 Process unit min Varies Varies | Varies 0 1664 | See P3.13.1.5.

P3.14.1.9 Process unit max Varies Varies | Varies 100 1665 | See P3.13.4.6.

P3.14.1.10 | Process unit decimals 0 4 2 1666

P3.14.1.11 Error inversion 0 1 0 1636 | See P3.13.18.
P3.14.1.12 Dead band Varies Varies | Varies 0.0 1637 | See P3.13.1.9.
P3.14.1.13 Dead band delay 0.00 320.00 s 0.00 1638 | See P3.13.1.10.
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4.14.2

EXTERNAL PID CONTROLLER, SETPOINTS
Table 70. External PID-controller, setpoints

Index

Parameter

Min

Max

Unit

Default

1D

Description

P3.14.2.1

Keypad setpoint 1

P3.14.1.8

P3.14.1.8

Varies

0.00

1640

P3.14.2.2

Keypad setpoint 2

P3.14.1.8

P3.14.1.9

Varies

0.00

1641

P3.14.2.3

Setpoint ramp time

0.00

300.00

S

0.00

1642

P3.14.2.4

Select setpoint

DigIN
Slot0.1

1048

FALSE = Setpoint 1
TRUE = Setpoint 2

P3.14.2.5

Setpoint source 1

selection

32

1643

0 = Not Used

1 = Keypad Setpoint 1

2 = Keypad Setpoint 2

3=Al1

4=AlI2

5=AI3

6=Al4

7 = Al5

8=Al6

9 =ProcessDataln1

10 =ProcessDataln2

11 =ProcessDataln3

12 =ProcessDataln4

13 =ProcessDataln5

14 =ProcessDatalné

15 =ProcessDataln7

16 =ProcessDataln8

17 = Temperature Input 1

18 = Temperature Input 2

19 = Temperature Input 3

20 = Temperature Input 4

21 = Temperature Input 5

22 = Temperature Input 6

23 = Block 1 Out

24 = Block 2 Out

25 =Block 3 Out

26 = Block 4 Out

27 = Block 5 Out

28 = Block 6 Out

29 = Block 7 Out

30 = Block 8 Out

31 = Block 9 Out

32 =Block 10 Out

Al's and ProcessDataln are
handled as percent (0.00-
100.00%) and scaled according to
Setpoint minimum and maxi-
mum.

NOTE! ProcessDataln signals
use 2 decimals.

NOTE! If temperature inputs are
selected, setpoint minimum and
maximum scaling parameters
need to be set

-50..200 C

P3.14.2.6

Setpoint 1 minimum

Varies

Varies

%

0.00

1644

Minimum value at analogue
signal minimum.

P3.14.2.7

Setpoint 1 maximum

Varies

Varies

%

100.00

1645

Maximum value at analogue
signal maximum.

P3.14.2.8

Setpoint source 2

selection

32

1646

See P3.14.2.5.

P3.14.2.9

Setpoint 2 minimum

Varies

Varies

%

0.00

1647

Minimum value at analogue
signal minimum.
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Table 70. External PID-controller, setpoints

Maximum value at analogue

P3.14.2.10 | Setpoint 2 maximum Varies Varies % 100.00 | 1648 | . .
signal maximum.

4.14.3 FEEDBACKS

For more detailed information, see chapter 4.13.
Table 71. External PID-controller, feedbacks

Index Parameter Min Max Unit Default ID Description
P3.14.3.1 Feedback function 1 9 1 1650 | See P3.13.3.1.
P3.14.3.2 | Feedback function gain| -1000.0 | 1000.0 % 100.0 | 1651 |See P3.13.3.2.
P3.14.3.3 Feedback 1 0 30 1 1652 | See P3.13.3.3.

source selection

Minimum value at analogue

P3.14.3.4 | Feedback 1 minimum Varies Varies % 0.00 1653 | . .
signal minimum.

Maximum value at analogue

P3.14.3.5 | Feedback 1 maximum | Varies Varies % 100.00 | 1654 | . .
signal maximum.

P3.14.3.6 Feedback 2 0 30 2 1655 | See P3.13.3.6.
source selectlon

Minimum value at analogue

P3.14.3.7 | Feedback 2 minimum Varies Varies % 0.00 1656 | . .
signal minimum.

Maximum value at analogue

P3.14.3.8 | Feedback 2 maximum | Varies Varies % 100.00 | 1657 | . .
signal maximum.

4.14.4 FEEDBACK SUPERVISION
For more detailed information, see chapter 4.13.
Table 72. External PID-controller, process supervision

Index Parameter Min Max Unit Default ID Description
-, 0 = Disabled

P3.14.4.1 Enable supervision 0 1 0 1659 1 = Enabled

P3.14.4.2 Upper limit Varies Varies | Varies | Varies | 1660 |See P3.13.6.2.

P3.14.4.3 Lower limit Varies Varies | Varies | Varies | 1661 |See P3.13.6.3.
If the desired value is not

P3.14.4.4 Delay 0 30000 s 0 1662 | reached within this time a
fault or alarm is activated.

Response to external
P3.14.4.5 PID feedback 0 3 2 757 |See P3.9.1.2.
supervision fault
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4.15 GROUP 3.15: MULTIPUMP

4.15.1 MULTIPUMP PARAMETERS
Table 73. Multipump parameters

Index Parameter Min Max Unit | Default ID Description

0 = Single Drive
P3.15.1 Multipump mode 0 2 0* 1785 | 1 = Multifollower

| 3 pump

2 = Multimaster

Total number of motors
BEE" | P3152 | Numberof pumps 1 8 1* | 1001 |(pumps/fans) used in multi-
pump system.

Each drive in the pump
system has to have a unique
order (ID) number always
starting from 1.

NOTE! This parameter is
used only if Multi-Follower or
Multi-Master mode is
selected by P3.15.1.

BEE" | 3153 | PumpID number 0 10 0 1500

0 = Auxiliary drive

.t P3.15.4 | Drive operation mode 0 1 0 1782 1 = Leading drive

Enable/Disable use of
interlocks. Interlocks are
used to tell the system if a
motor is connected or not.
0 = Disabled

1 = Enabled

BEE" | r3155 | Pumpinterlocking 0 1 1 1032

Disable/enable rotation of

starting order and priority of
motors.

BEE" | r3.156 | Autochange mode 0 2 1 1027 | 000 g

1 = Enabled (interval)

2 = Enabled (weekdays)

0 = Auxiliary pumps

BEE" | r3.157 | Autochanged pumps 0 1 1 1028 | 23 it

After the expiry of the time
defined with this parameter,
the autochange function
.k P3.15.8 Autochange interval 0.0 3000.0 h 48.0 1029 |takes place if the capacity
used lies below the level
defined with parameters
P3.15.11 and P3.15.12.

Weekdays, when starting

order is rearranged

(autochanged).

NOTE! This parameter is

used only if P3.15.6=2 and

RTC battery is installed.
Lisataan:

BEE" | r3159 |  Autochange days 0 127 0 1786 | Bo-Sumday

B1=Monday

B2=Tuesday

B3=Wednesday

B4=Thursday

B5=Friday

Bé6=Saturday
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Table 73. Multipump parameters

Index

Parameter

Min

Max

Unit

Default

1D

Description

P3.15.10

Autochange: time of
day

00:00:00

23:59:59

Time

00:00:00

1787

Time of day when starting
order is rearranged
(autochanged).

NOTE! This parameter is
used only if P3.15.6=2 and
RTC battery is installed.

P3.15.11

Autochange:
Frequency limit

0.00

P3.3.1.2

Hz

25.00*

1031

P3.15.12

Autochange: Pump
limit

1030

These parameters define the
level below which the
capacity used must remain
so that the autochange can
take place.

P3.15.13

Bandwidth

100

%

10

1097

Percentage of the setpoint.
E.g.: Setpoint = 5 bar,
Bandwidth = 10%: As long as
the feedback value stays
within 4.5...5.5 bar motor
disconnection or removal will
not take place.

P3.15.14

Bandwidth delay

3600

10

1098

With feedback outside the
bandwidth, this time must
pass before pumps are added
or removed.

P3.15.15

Constant production
speed

0.0

100.0

%

100.0

1513

Pump nominal producing
speed as percentual value of
MinFreq...MaxFreq. Defines
the constant speed at which
the pump is locked after the
maximum frequency is
reached and next pump start
to regulate in Multimaster
mode.

M3.15.17

Interlock signals

See chapter 4.15.2 below.

M3.15.18

Overpressure supervi-

sion

See chapter 4.15.3 below.

M3.15.19

Pump running time

See chapter 4.15.4 below.

* See the default values for the different applications in Appendix 1

4.15.2 INTERLOCK SIGNALS
Table 74. Interlock signals
Index Parameter Min Max Unit | Default ID Description

. . . DigIN FALSE = Not active
P3.15.17.1| Pump (1) interlock Varies Varies Slot0.1 426 TRUE = Active

. . . DigIN FALSE = Not active
P3.15.17.2 Pump 2 interlock Varies Varies Slot0.1 427 TRUE = Active

. . . DigIN FALSE = Not active
P3.15.17.3 Pump 3 interlock Varies Varies Slot0.1 428 TRUE = Active

. . . DigIN FALSE = Not active
P3.15.17.4 Pump 4 interlock Varies Varies Slot0.1 429 TRUE = Active

. . . DigIN FALSE = Not active
P3.15.17.5 Pump 5 interlock Varies Varies Slot0.1 430 TRUE = Active

24-hour support +358 (0201 212 575 ¢ Email: vacon(@vacon.com




VACON ® 129 PARAMETERS MENU

Table 74. Interlock signals

. . . DigIN FALSE = Not active
P3.15.17.6 Pump 6 interlock Varies Varies Slot0.1 486 TRUE = Active

. . . DigIN FALSE = Not active
P3.15.17.7 Pump 7 interlock Varies Varies Slot0.1 487 TRUE = Active

. . . DigIN FALSE = Not active
P3.15.17.8 Pump 8 interlock Varies Varies Slot0.1 488 TRUE = Active
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4.15.3 OVERPRESSURE SUPERVISION PARAMETERS
Table 75. Overpressure supervision parameters
Index Parameter Min Max Unit | Default ID Description
P3.15.16.1 Enable overpressure 0 1 0 1698 0 = Disabled
supervision 1 =Enabled
This function stops all
Supervision alarm . . . auxiliary pumps immediately
P3.15.16.2 level Varies Varies | Varies 0.00 1699 when PID feedback reaches
this level.
4.15.4 PUMP RUNNING TIME COUNTERS
Table 76. Pump running time counter parameters
Index Parameter Min Max Unit | Default ID Description
0 = No Action
. 1 = Set defined counter value
P3.15.19.1| Set Runtime counter 0 1 0 1673 (P3.15.19.2)to selected pump
run time counter
Set Runtime Counter- Value to be set to the run
P3.15.19.2 Value : 0 300 000 h 0 1087 |time counter of the pumpl(s)
selected with P3.15.19.3
Select the pump whose run-
Set Runtime Counter: time counter value will be set
P3.15.19.3 Pump Selection 0 8 ! 1088 to value defined with
P3.15.19.2
An alarm will be triggered
P3.15.19 4 Pump Ruptlme Alarm 0 300 000 h 0 1109 when. pump runtime exceeds
Limit this limit.
0 = Not Used
Afault will be triggered when
P3.1519.5 Pump Runtime Fault 0 300 000 h 0 1110 | PUMP runtime exceeds this

Limit

limit.
0 = Not Used
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4.16 GROUP 3.16: MAINTENANCE COUNTERS
Table 77. Maintenance counter parameters

Index Parameter Min Max Unit Default ID Description
0 = Not used
P3.16.1 Counter 1 mode 0 2 0 1104 |1 =Hours

2 = Revolutions*1000

When to trig a maintenance

P3.16.2 | Counter 1 alarm limit 0 Varies | h/kRev 0 1105 | alarm for counter 1.
0 = Not used
When to trig a maintenance
P3.16.3 | Counter 1 fault limit 0 Varies | h/kRev 0 1106 | fault for counter 1.
0 = Not used
B3.16.4 |  Counter 1 reset 0 1 0 1107 | Activate to reset
maintenance counter 1.
P3.16.5 Counter 1 Dl reset Varies | Varies 0 490 | TRUE = Reset
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4.17

GROUP 3.17: FIRE MODE

Table 78. Fire mode parameters

Index

Parameter

Min

Max

Unit

Default

ID

Description

P3.17.1

Fire Mode password

0

9999

0

1599

1002 = Enabled
1234 = Test mode

P3.17.2

Fire Mode frequency
source

18

1617

Selection of reference source
when Fire Mode is active. This
enables selection of e.g. Al1 or
PID controller as reference
source also while operating in
Fire Mode.

0 = Fire Mode frequency

1 = Preset speeds

2 = Keypad

3 = Fieldbus

4=Al

5=AI2

6=Al1+AI2

7 =PID1

8 = Motor potentiometer

9 = Block 1 Out

10 = Block 2 Out

11 = Block 3 Out

12 = Block 4 Out

13 = Block 5 Out

14 = Block 6 Out

15 = Block 7 Out

16 = Block 8 Out

17 = Block 9 Out

18 = Block 10 Out

P3.17.3

Fire Mode frequency

0.00

P3.3.1.2

Hz

50.00

1598

Frequency used when Fire
Mode is activated.

P3.17.4

Fire Mode activation
on OPEN

DigIN Slot0.2

1596

FALSE = Fire Mode active
TRUE = No action

P3.17.5

Fire Mode activation
on CLOSE

DigIN Slot0.1

1619

FALSE = No action
TRUE = Fire Mode active

P3.17.6

Fire Mode reverse

DigIN Slot0.1

1618

Reverse command of rotation
direction while running in Fire
Mode. This function has no
effect in normal operation.
DigIN Slot0.1 = Forward

DigIN Slot0.2 = Reverse

V3.17.7

Fire Mode status

1597

Monitoring value (see also
Table 3)

0=Disabled

1=Enabled

2=Activated (Enabled + DI
Open)

3=Test Mode

Scaling value: 1

V3.17.8

Fire Mode counter

1679

Shows how many times the
Fire mode has been activated
in Enabled mode. This counter
cannot be reset.

Scaling value: 1
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4.18

GROUP 3.18: MOTOR PREHEAT PARAMETERS
Table 79. Motor preheat parameters

Index

Parameter

Min

Max

Unit

Default

ID

Description

P3.18.1

Motor preheat function

1225

0 = Not used

1 = Always in stop state

2 = Controlled by DI

3 = Temperature limit

4 = Temperature limit
(Measured motor
temperature)

NOTE! Function 4 requires
temperature measurement
option board to be installed.

P3.18.2

Preheat temperature
limit

-20

100

°C/F

1226

Motor preheat switches on
when the heatsink
temperature or measured
motor temperature goes
below this level, provided
that P3.18.1 is set to
selections 3 or 4.

P3.18.3

Motor preheat current

0.5%I,

Varies

1227

DC current for pre-heating
of motor and drive in stop
state. Activated according to
P3.18.1.

P3.18.4

Motor preheat ON

Varies

Varies

DigIN
Slot0.1

1044

FALSE = No action

TRUE = Preheat activated in
stop state

Used when parameter
P3.18.1 is set to 2.

NOTE! Also 7/me channels
can be connected to Preheat
ON, provided that DIN
Control (selection 2 for
parameter P3.18.1) is used.

Tel. +358 (0) 201 2121  Fax +358 (0)201 212 205



PARAMETERS MENU

VACON ® 134

4.19

4.19.1

GROUP 3.21: PUMP CONTROL

AUTO-CLEANING PARAMETERS
Table 80. Auto-cleaning parameters

Index

Parameter

Min

Max

Unit

Default

ID

Description

P3.21.1.1

Cleaning function

1714

0=Disabled
1=Enabled (DIN]
2=Enabled (current)
3=Enabled (weekdays])

P3.21.1.2

Cleaning activation

DigIN
Slot0.1

1715

Digital input signal used to
start the Auto Cleaning
sequence.

Auto-cleaning sequence will
be aborted if activation
signal is removed before the
sequence has been
completed.

NOTE! The drive will start if
the input is activated!

P3.21.1.3

Cleaning current limit

0.0

200.0

%

120.0

1712

If P3.12.1.1 = 2, cleaning
sequence starts when motor
current exceeds this limit for
longer time than P3.21.1.4.

P3.21.1.4

Cleaning current delay

0.0

300.0

%

60.0

1713

If P3.12.1.1 = 2, cleaning
sequence starts when motor
current exceeds this limit
(3.21.1.3) for longer than
this delay.

P3.21.1.5

Cleaning weekdays

1723

If P3.12.1.1=3, this
parameter defines the
weekdays when the cleaning
cycle will be executed.

P3.21.1.6

Cleaning time of day

00:00:00

23:59:59

00:00:00

1700

If P3.12.1.1=3, this
parameter defines the time
of day (days selected by
P3.21.1.5) when the cleaning
cycle will be executed.

P3.21.1.7

Cleaning cycles

100

1716

Number of forward/reverse
cleaning cycles.

P3.21.1.8

Clean forward
frequency

0.00

P3.3.1.2

Hz

45.00

1717

Forward direction frequency
in Auto-cleaning cycle.

P3.21.1.9

Clean forward time

0.00

320.00

2.00

1718

Running time for forward
direction frequency in Auto-
cleaning cycle.

P3.21.1.10

Clean reverse
frequency

0.00

P3.3.1.2

Hz

45.00

1719

Reverse direction frequency
in Auto-cleaning cycle.

P3.21.1.11

Clean reverse time

0.00

320.00

0.00

1720

Running time for reverse
direction frequency in
Autocleaning cycle

P3.21.1.12

Cleaning acceleration
time

0.1

300.0

0.1

1721

Motor acceleration time
when Auto-cleaning is active

P3.21.1.13

Cleaning deceleration
time

0.1

300.0

0.1

1722

Motor deceleration time
when Auto-cleaning is active
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4.19.2 JOCKEY PUMP PARAMETERS
Table 81. Jockey pump parameters

Index Parameter Min Max Unit Default ID Description

0 = Not used

1 =PID sleep: Jockey pump

runs continuously when PID
. sleep is active

.t P3.21.2.1 Jockey function 0 2 0 1674 2= PID sleep (level): Jockey

pump starts at predefined

levels when PID sleep is

active

Jockey pump will start
when PID Sleep is active and
PID feedback signal goes
below the level defined by
this parameter.

NOTE! This parameter is
used only if P3.21.2.1 =2
(PID Sleep(Level])

P3.21.2.2 Jockey start level Varies Varies Varies 0.00 1675

Jockey pump will stop when
PID Sleep is active and PID
feedback signal exceeds the
level defined by this
P3.21.2.3 Jockey stop level Varies Varies Varies 0.00 1676 | parameter or PID-control-
ler wakes from sleep.
NOTE! This parameter is
used only if P3.21.2.1=2PID
SleeplLevel)

4.19.3 PRIMING PUMP PARAMETERS
Table 82. Priming pump parameters

Index Parameter Min Max Unit | Default ID Description
o . 0=Disabled
BEE" [r32131| Priming function 0 1 0 1677 | e &
Defines the time to start the
.t P3.21.3.2 Priming time 0.0 320.0 s 3.0 1678 | priming pump before the
main pump is started.

4.19.4 ANTI-BLOCKING PARAMETERS
Table 83. Anti-blocking parameters

Index Parameter Min Max Unit | Default ID Description

Defines interval time in PID
sleep mode, after which the
pump is started in order to
.t P3.21.4.1 | Anti-blocking Interval 0 960 h 0 1696 | prevent the pump from get-
ting blocked if the pump
remains in sleep mode for
long time.
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Table 83. Anti-blocking parameters

Defines the time for how
long the pump is kept

P3.21.4.2 | Anti-blocking runtime 0 300 s 20 1697 |running when the anti-
blocking function is
activated.
Defines the frequency

P3.21.4.3 Anti-blocking P3.3.1.1 | P3.3.1.2 | Hz 150 | 1504 | "eference, which is used

frequency when the anti-blocking

function is activated.
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4.19.5

FROST PROTECTION PARAMETERS
Table 84. Frost protection parameters

Index

Parameter

Min

Max

Unit

Default

1D

Description

P3.21.5.1

Frost protection

0

1

0

1704

0 = Disabled
1 =Enabled

P3.21.5.2

Temperature signal

29

1705

O0=Temperature Input 1
(-50..200 C)

1=Temperature Input 2
(-50..200 C)

2=Temperature Input 3
(-50..200 C)

3=Temperature Input 4
(-50..200 C)

4=Temperature Input 5
(-50..200 C)

5=Temperature Input 6
(-50..200

6=Analogue input 1
7=Analogue input 2
8=Analogue input 3
9=Analogue input 4
10=Analogue input 5
11=Analogue input 6
12=ProcessDataln1 (0-100%)
13=ProcessDataln2 (0-100%])
14=ProcessDataln3 (0-100%])
15=ProcessDataln4 (0-100%])
16=ProcessDataln5 (0-100%])
17=ProcessDatalné (0-100%])
18=ProcessDataln7 (0-100%)
19=ProcessDataln8 (0-100%)
20 = Block 1 Out

21 = Block 2 Out

22 = Block 3 Out

23 = Block 4 Out

24 = Block 5 Out

25 = Block 6 Out

26 = Block 7 Out

27 = Block 8 Out

28 = Block 9 Out

29 = Block 10 Out

P3.21.5.3

Temperature signal
minimum

-50.0 (°C)

P3.21.5.4

OC/OF

-50.0
(°C)

1706

Temperature value
corresponding to minimum
value of selected temperature
signal.

P3.21.5.4

Temperature signal
maximum

P3.21.5.3

200.0 (°C)

OC/OF

200.0
(°C)

1707

Temperature value
corresponding to maximum
value of selected temperature
signal.

P3.21.5.5

Frost Protection Tem-
perature limit

P3.21.5.3

P3.21.5.4

OC/OF

5.00
(°C)

1708

Temperature limit below which
the Frost Protection function
will be activated.

P3.21.5.6

Frost Protection Fre-
quency

0.0

P3.3.1.2

Hz

10.0

1710

Constant frequency reference
which is used when the Frost
Protection function is activated
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Table 84. Frost protection parameters

V3.21.5.7

Frost temperature
monitoring

Varies

Varies

OC/OF

Monitoring value for measured
temperature signal in Frost
Protection function. Scaling
value: 0.1

1711
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5. DIAGNOSTICS MENU
5.1 ACTIVE FAULTS
Table 85.
Menu Function Description

Active faults

When a fault/faults appear(s], the
display with the name of the fault
starts to blink. Press OK to return
to the Diagnostics menu. The
Active faults submenu shows the
number of faults. Select the fault
and push OK to see the fault-time
data.

The fault remains active until it is
cleared with the Reset button (push
for 2 s) or with a reset signal from the
I/0 terminal or fieldbus or by
choosing Reset faults (see below).
The memory of active faults can
store the maximum of 10 faults in
the order of appearance.

5.2

RESET FAULTS

Table 86.

Menu

Function

Description

Reset faults

In this menu you can reset faults.
For closer instructions, see
chapter 9.1 Fault appears.

A\

CAUTION! Remove external Control signal before resetting the fault to
prevent unintentional restart of the drive.

5.3

FAULT HISTORY

Table 87.

Menu

Function

Description

Fault history

40 latest faults are stored in the
Fault history.

Entering the Fault history and
clicking OK on the selected fault
shows the fault time data (details).

Tel. +358 (0) 201 2121  Fax +358 (0)201 212 205



DIAGNOSTICS MENU

VACON ® 140

TOTAL COUNTERS
Table 88. Diagnostics menu, Total counters parameters

Index

Parameter

Min

Max

Unit

Default

1D

Description

V4.4.1

Energy counter

Varies

2291

Amount of energy taken from
supply network. No reset.
NOTE FOR TEXT KEYPAD:
The highest energy unit
shown on the standard
keypad is MW. Should the
counted energy exceed 999.9
MW, no unit is shown on the
keypad.

NOTE! Default value depends
on the selected application
with parameter 1.2

V4.4.3

Operating time
(graphical keypad)

a d hh:min

2298

Control unit operating time
NOTE! Default value depends
on the selected application
with parameter 1.2

V4.4.4

Operating time
(text keypad)

Control unit operating timein
total years

NOTE! Default value depends
on the selected application
with parameter 1.2

V4.4.5

Operating time
(text keypad)

Control unit operating timein
total days

NOTE! Default value depends
on the selected application
with parameter 1.2

V4.4.6

Operating time
(text keypad)

hh:min:ss

Control unit operating time in
hours, minutes and seconds
NOTE! Default value depends
on the selected application
with parameter 1.2

V4.4.7

Run time
(graphical keypad)

a d hh:min

2293

Motor running time

NOTE! Default value depends
on the selected application
with parameter 1.2

V4.4.8

Run time
(text keypad)

Motor running time in total
years

NOTE! Default value depends
on the selected application
with parameter 1.2

V4.4.9

Run time
(text keypad)

Motor running time in total
days

NOTE! Default value depends
on the selected application
with parameter 1.2

V4.4.10

Run time
(text keypad)

hh:min:ss

Motor running time in hours,
minutes and seconds

NOTE! Default value depends
on the selected application
with parameter 1.2
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Table 88. Diagnostics menu, Total counters parameters

Amount of time the power
unit has been powered so far.
Power on time . No reset.
V44T (graphical keypad) a d hh:min 2294 NOTE! Default value depends
on the selected application
with parameter 1.2
Power on time in total years.
Vh 12 Power on time 3 NOTE! Default value depends
o (text keypad) on the selected application
with parameter 1.2
Power on time in total days
V13 Power on time q NOTE! Default value depends
o (text keypad) on the selected application
with parameter 1.2
Power on time in hours,
Power on time minutes and seconds
V444 (text keypad) hh:min:ss NOTE! Default value depends
yp on the selected application
with parameter 1.2
V415 Start command 2995 The numper of times the
counter power unit has been started.

See further information on the counters in chapter 8.11.6 Pump running time counters.
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5.5 TRIP COUNTERS
Table 89. Diagnostics menu, Trip counters parameters
Index Parameter Min Max Unit Default 1D Description
Resettable energy counter.
NOTE! The highest energy unit
shown on the standard keypad
is MW. Should the counted
energy exceed 999.9 MW, no
unit is shown on the keypad.
To reset the counter:
Standard text keypad:
P4.5.1 Energy trip counter Varies 2296 | Apply a long (4 s) push on the
OK button.
Graphical keypad:
Push OK once. Reset counter
page will appear. Push OK
once again.
NOTE! Default value depends
on the selected application
with parameter 1.2
Resettable. See P4.5.1.
Operating time - NOTE! Default value depends
P4.53 (graphical keypad) a d hh:min 2299 on the selected application
with parameter 1.2
Operating time in total years
P45 4 Operating time 3 NOTE! Default value depends
e (text keypad) on the selected application
with parameter 1.2
Operating time in total days
P45 5 Operating time q NOTE! Default value depends
e (text keypad) on the selected application
with parameter 1.2
Operating time in hours,
Operating time minutes and seconds
P4.5.6 perating hh:min:ss NOTE! Default value depends
(text keypad) S
on the selected application
with parameter 1.2
5.6 SOFTWARE INFO
Table 90. Diagnostics menu, Software info parameters
Index Parameter Min Max Unit Default ID Description
Software package
Va6l (graphical keypad)
V4.6.2 Softr:s;fkpeacl;ad%e ID Code for software
yp identification
Software package
V4.6.3 version
(text keypad)
V4.6.4 System load 0 100 % 2300 | Load on control unit CPU.
Application name P
V4.6.5 (graphical keypad) Name of application.
V4.6.6 Application ID Application code.
V4.6.7 Application version
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6. I/0 AND HARDWARE MENU

6.1 Basic I/0

Monitor here the statuses of inputs and outputs.
Table 91. I/0O and Hardware menu, Basic I/O parameters

Index Parameter Min Max Unit Default ID Description
V5.1.1 Digital input 1 0 1 0 Status of digital input signal
V5.1.2 Digital input 2 0 1 0 Status of digital input signal
V5.1.3 Digital input 3 0 1 0 Status of digital input signal
V5.1.4 Digital input 4 0 1 0 Status of digital input signal
V5.1.5 Digital input 5 0 1 0 Status of digital input signal
V5.1.6 Digital input 6 0 1 0 Status of digital input signal
Shows the selected (with
jumper) mode for Analogue
V5.1.7 | Analogue input 1 mode 1 3 3 input signal
1=0...20mA
3=0..10V
V5.1.8 Analogue input 1 0 100 % 0.00 Status of analogue input
signal
Shows the selected (with
jumper) mode for Analogue
V5.1.9 | Analogue input 2 mode 1 3 3 input signal
1=0...20mA
3=0..10V
V5.1.10 | Analogue input 2 0 100 % 0.00 Status of analogue input
signal
Shows the selected (with
jumper) mode for Analogue
V5.1.11 A”alogrxdo:tp“t ! 1 3 1 output signal
1=0...20mA
3=0..10V
V5.1.12 |  Analogue output 1 0 100 % 0.00 Status of analogue output
signal
V5.1.13 Relay output 1 0 1 0 Status of relay output signal
V5.1.14 Relay output 2 0 1 0 Status of relay output signal
V5.1.15 Relay output 3 0 1 0 Status of relay output signal
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6.2 OPTION BOARD SLOTS

The parameters of this group depend on the option board installed. If no option board is placed
in slots C, D or E, no parameters are visible. See chapter 8.5.1 Programming of digital and
analogue inputs for the location of the slots.

As an option board is removed, info text 39 Device removed will appear on the display. See
Table 133.

Table 92. Option board-related parameters

Menu Function Description

Slot C Settings Option board related settings.
Monitoring Monitor option board-related info.

Slot D Settings Option board related settings.
Monitoring Monitor option board-related info.

Slot E Settings Option board related settings.
Monitoring Monitor option board-related info.

6.3 REAL TIME CLOCK

Table 93. I/O and Hardware menu, Real time clock parameters

Index Parameter Min Max Unit Default ID Description

Status of battery.

V5.5.1 Battery state 1 3 2 | 2005 | 1 = Notinstalled

2 = Installed

3 = Change battery
P5.5.2 Time hh:mm:ss 2201 | Current time of day
P5.5.3 Date dd.mm. 2202 | Current date
P5.5.4 Year yyyy 2203 | Current year

Daylight saving rule

1 = Off

2 = EU; Starts on last Sunday
in March, ends last Sunday in
P5.5.5 Daylight saving 1 4 1 2204 | October

3 = US; Start on 2nd Sunday
in March, ends on 1st Sunday
in November

4 = Russia (permanent)
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6.4 POWER UNIT SETTINGS
Fan

The fan operates in optimised or always-on mode. In the optimised mode, fan speed is con-
trolled according to the drive's internal logic that receives data from temperature measure-
ments and the fan stops in 5 minutes when the drive is in Ready state. In always-on mode, the
fan runs in full speed, without stopping.

Table 94. Power unit settings, Fan

Index Parameter Min Max Unit Default ID Description
P5.6.1.1 | Fan control mode 0 1 1 2377 |9 =Always on
1 = Optimised
Sine filter

Sine filter support restricts overmodulation depth and prevents thermal management func-
tions from decreasing switching frequency.

Table 95. Power unit settings, Sine filter

Index Parameter Min Max Unit Default ID Description
— 0 = Disabled
P5.6.4.1 Sine filter 0 1 0 1 = Enabled
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6.5 KEYPAD
Table 96. 1/0 and Hardware menu, Keypad parameters

Index Parameter Min Max Unit Default ID Description

Time after which the display
returns to page defined with
parameter P5.7.2.

0 = Not used

P5.7.1 Timeout time 0 60 min 0

The page the keypad shows
when the drive is powered on
or when the time defined
with P5.7.1 has expired. If the
value is set to 0 the page last
P5.7.2 Default page 0 4 0 visited is shown.

0 =None

1 = Enter menu index

2 = Main menu

3 = Control page

4 = Multimonitor

Set menu index for desired
P5.7.3 Menu index page and activate with
parameter P5.7.2 = 1.

Set contrast of the display

* 0,
P5.7.4 Contrast 30 70 %) 50 (30...70%).
Set the time until the
P5.7.5 Backlight time 0 60 min 5 backlight of the display turns

off (0...60 min). If set to 0,
backlight is always on.

*Only available with graphical keypad
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6.6 FIELDBUS

Parameters related to different fieldbus boards can also be found in the I/O and Hardware
menu. These parameters are explained in more detail in the respective fieldbus manual.

Table 97.

Submenu level 1|Submenu level 2 |Submenu level 3 Submenu level 4
RS-485 Common settings |Protocol NA
Ethernet Common settings |IP address mode NA

IP address NA

Subnet mask NA

Default gateway NA

MAC address NA

Modbus/TCP

Common settings

Connection limit

Slave address

Communication timeout

BacNet IP

Settings

Instance number

Communication timeout

Protocol in use

BBMD IP

BBMD port

Time to live

Monitoring

FB protocol status

Communication status

Actual instance

Control Word

Status Word
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7. USER SETTINGS, FAVOURITES AND USER LEVEL MENUS
7.1 USER SETTINGS
Table 98. User settings menu, General settings
Index Parameter Min Max Unit Default ID Description
P6.1 Language selections | Varies | Varies Varies 802 ggesends on language pack-
P6.2 Application selection 801 Select the application to be
used.
Mé6.5 Parameter backup See chapter 7.1.1 below.
Mé.6 Parameter compare
P67 Drive name Give the name of the drive, if
' needed.
7.1.1 PARAMETER BACKUP
Table 99. User settings menu, Parameter backup parameters
Index Parameter Min Max Unit Default ID Description
Restores default parameter
Restore factory values and initiates the
Pe.5.1 defaults 831 Startup Wizard when
activated
Save parameter values to
keypad to e.g. copy them to
P6.5.2 Save to keypad” 0 1 0 another drive.
0=No
1=Yes
P653 | Restore from kevpad* Load parameter values from
o yp keypad to the drive.
Store a customised
B6.5.4 Save to Set 1 parameter set (all
e parameters included in the
application)
B6.5.5 Restore from Set 1 Load the customised .
parameter set to the drive.
Store another customised
B6.5.6 Save to Set 2 parameter set (all
o parameters included in the
application)
B6.5.7 Restore from Set 2 Load the customised

parameter set 2 to the drive.

“Only available with graphical keypad

24-hour support +358 (0201 212 575 ¢ Email: vacon(@vacon.com




VACON ® 149 USER SETTINGS, FAVOURITES AND USER LEVEL

7.2 FAVOURITES
NOTE! This menu is not available in the text keypad.

Favourites are typically used to collect a set of parameters or monitoring signals from any of
the keypad menus.

You might need to refer to certain parameter values or other items often. Instead of locating
them one by one in the menu structure, you may want to add them to a folder called Favourites
where they can easily be reached.

To add items or parameters to the Favourites folder, do the flollowing:

STOP |( 7| READY | ‘ 1/0 STOP |( ;| READY | ‘ 1/0 STOP |( | READY ‘ ‘ 1/0
D Basic Settings Motor Nom Freq Motor Nom Freq
o o

Motor Nom Voltg
Q 9 : was added to
230.00 V Edit favorites. Press OK
to continue.
(S Motor Nom Fre
(&) ; @ werr

50.00 Hz

Motor Nom Speed
P " Add to favorites
s} 1430 rpm

9166.emf

Figure 40. Adding item to Favourites

To remove an item or a parameter from the Favourites folder, do the following:

sTop |G| READY ‘ ‘ 1/0 srop‘(j READY ‘ | 1/0

E Favorites Motor Nom Freq
g.i. Motor Nom Freq Q Monitor
o 50.00 Hz

” Rem from favorites

Figure 41. Removing item from Favourites

9172.emf 9

7.3 USER LEVELS

User level parameters are intended to restrict the visibility of parameters and to prevent un-
authorised and inadvertent parameterisation on the keypad.

Table 100. User level parameters

Index Parameter Min Max Unit Default ID Description

1 =Normal; All menus visible
in the Main menu

2 = Monitoring; Only Monitor,
and User Levels menus are
P8.1 User level 1 3 1 1194 | visible in the main menu

3 = Favourites; Only
Favourites and User Levels
menus are visible in the Main
menu

Tel. +358 (0) 201 2121  Fax +358 (0)201 212 205




USER SETTINGS, FAVOURITES AND USER LEVEL MENUS VACON ® 150

Table 100. User level parameters

If set to other value than 0
before switching to
monitoring when e.g. user
level Normal is active, the
access code will be asked
when trying to switch back to
Normal. Can therefore be

P8.2 Access code 0 99999 0 2362 .
used to prevent unauthorised
parameterisation on the
keypad.

NOTE! Do not lose the code!
If the code is lost, please
contact the nearest service
center/partner.

STOP |(_7| READY ‘ ALARM | Keypad STOP |(j| READY ‘ ALARM ‘ 1/0

= User levels <) Access code

ID:2362 P8.2

1D:2362 8.2 < >

User level A

5

o Normal ) \4 00000

o) Access code /.\
00000 v

Min:0

Max:9

9173.emf

Figure 42.
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8. PARAMETER DESCRIPTIONS

Due to its user-friendliness and simplicity of use, most parameters of the drive only require a
basic description, which is given in parameter tables in chapter 4 Parameters menu.

In this chapter, you will find additionalinformation on certain most advanced parameters of the
drive. If you do not find the information you need, contact your distributor.

P1.2 AppLICATION (ID 212)

When commissioning or starting up the drive, the user can select one of the preset application
configurations (the one that corresponds best to the need). Preset application configurations
are predefined parameter sets, which will be loaded to the drive when the value of parameter
P1.2 Application is changed.

The application selection minimises the need for manual editing of the parameters and
provides an easy commissioning of the drive.

NOTE! The application wizards are presented in chapter 1.4 Application wizards.

If this parameter is changed by using a (graphical) keypad, selected configuration will be
loaded to drive and an application wizard will be started to assist the user by instructing the
basic parameters, which are related to the selected application.

The following preset application configurations can be selected:
0 = Standard
1=HVAC
2 = PID Control
3 = Multipump (Single drive)
4 = Multipump (Multidrive)
NOTE! Content of the M7 Quick Setup menu changes, depending on the selected application.
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8.1 MOTOR SETTINGS

P3.1.1.2 MOTOR NOMINAL FREQUENCY (ID 111)

NOTE! When this parameter is changed, parameters P3.1.4.2 Field Weakening Point
Frequency and P3.1.4.3 Voltage at Field Weakening Point will be automatically initialised
depending on the selected P3.1.2.2 Motor Type. See Table 102.

P3.1.2.2 MortoRr T1YPE (ID 650)
This parameter defines the used motor type.

Table 101.
Selection Selection name Description
number
0 Induction motor (IM) Select if an induction motor is used.
1 Permanent Magnet Motor (PM) Select if a permanent magnet motor is used.

When this parameter is changed, parameters P3.1.4.2 and P3.1.4.3 will be automatically
initialised according to the selected motor type.

See Table 102 for the initialisation values:

Table 102.
Parameter Induction Motor (IM) Permanent Magnet Motor (PM)
P3.1.4.2 Motor nominal frequency Internally calculated
(Field weakening point
frequency)
P3.1.4.3 100,0% Internally calculated
(Voltage at field weaken-
ing point)
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P3.1.2.4 IDENTIFICATION (ID 631)
The automatic motor identification calculates or measures the motor parameters that are
needed for optimum motor and speed control.

Identification Run is a part of tuning the motor and the drive specific parameters. It is a tool for
commissioning and service of the drive with the aim to find as good parameter values as
possible for most drives.

NOTE! Motor nameplate parameters have to be set before executing the identification run.

Table 103.
Selection Selection name ‘ Description
number
0 No action No identification requested.
Identification at The drive is run without speed to identify the motor parameters.
standstill The motor is supplied with current and voltage but with zero
frequency. U/f ratio is identified.
2 Identification with The drive is run with speed to identify the motor parameters. U/f
motor rotating ratio and magnetisation current are identified.
NOTE! This identification run must be performed with no load on
the motor shaft for accurate results.

The automatic identification is activated by setting this parameter to the desired value and
giving a start command in the requested direction. The start command to the drive has to be
given within 20 s. If no start command is given within this time, the identification run is
cancelled, the parameter will be reset to its default setting and an Identification alarm will be
launched.

The identification run can be stopped at any time with normal stop command and the
parameter is reset to its default setting. An Identification alarm will be launched if the
identification run has failed.

NOTE! New start command (Rising edge] is required to start the drive after identification.

P3.1.2.6 MoToR swItcH (ID 653)

This function is typically used if there is a switch between the drive and the motor. Such
switches are often found in residential and industrial applications to make sure that an
electrical circuit can be completely de-energised from the motor for service or maintenance.

When this parameter is enabled and the motor switch is opened to disconnect the running
motor, the drive detects the loss of motor without tripping. It is not necessary to make any
changes in the run command or the reference signal to the drive from the process control
station. When the motor is re-connected after completed maintenance by closing the switch,
the drive detects the motor connection and runs the motor to the reference speed as per the
process commands.

If the motor is rotating when re-connected, the drive detects the speed of the running motor
through its Flying start feature and then controls it to desired speed as per the process
commands.
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3076.emf

Figure 43. Motor switch

P3.1.2.7 LoAD DROOPING (ID 620)

The drooping function enables speed drop as a function of load. This parameter sets that
amount corresponding to the nominal torque of the motor.

This function is used e.g. when balanced load is needed for mechanically connected motors
(static drooping) or dynamic speed drooping is needed because of changing load. In static
drooping the drooping time is set to equal zero, meaning that the drooping will not decay over
time. In dynamic drooping the drooping time is set and the load is momentarily drooped by
taking energy from the system inertia instead and which reduces current torque spikes at high
instant load changes.

E.g. if load drooping is set to 10% for a motor with a nominal frequency of 50 Hz and the motor
is loaded with nominal load (100 % of torque), the output frequency is allowed to decrease 5 Hz
from the frequency reference.
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(ID656)

>

3081.emf

Figure 44. Dynamic load drooping, ID 656 = P3.1.2.8 Load drooping time

P3.1.2.10 OVERVOLTAGE CONTROL (ID 607)

P3.1.2.11 UNDERVOLTAGE CONTROL (ID 608)

These parameters allow the under-/overvoltage controllers to be switched out of operation.
This may be useful, for example, if the mains supply voltage varies more than -15% to +10%
and the application will not tolerate operation of over-/undervoltage controller. If enabled, the
controllers modify the output frequency taking the supply fluctuations into account. P3.1.2.13
Stator voltage adjust.

NOTE! This parameter will be automatically set during the identification run. It is
recommended to make the identification run, if possible. See parameter P3.1.2.4.

Stator voltage adjust parameter is used only when Permanent magnet motor (PM motor) has
been selected for parameter P3.1.2.2. This parameter has no affect if Induction motor has
been selected. With an induction motorin use, the value has been internally forced to 100% and
it cannot be changed.

When the value of parameter P3.1.2.2 (Motor type) parameter is changed to PMS Motor, the
parameters P3.1.4.2 (Field weakening point frequency) and P3.1.4.3 (Voltage at field
weakening point] will be automatically extended up to the limits of the drive's full output
voltage, retaining the defined U/f-ratio. This internal extension is done to avoid running the
PMS motor in the field weakening area because the PMS motor nominal voltage is typically
much lower than the full output voltage capability of the drive.

PMS motor nominal voltage typically represents the motor’s back-EMF voltage at nominal
frequency, but depending on the motor manufacturer, it may represent e.g. the stator voltage
at nominal load.

This parameter gives an easy way to adjust the drive’s U/f curve near to the motor’s back-EMF
curve without needing to change several U/f curve parameters.

The Stator voltage adjust parameter defines the drive’s output voltage in percent of the motor’s
nominal voltage at the motor’s nominal frequency.

The U/f curve of the drive is typically tuned slightly above the back-EMF curve of the motor. The
motor current increases the more the drive’s U/f-curve differs from the motor’s
back-EMF -curve.
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o
Stator Voltage Adjust \oac\“
Field Weakening (50..200 %)

Point Voltage

Motor Nominal
Voltage

Zero Frequency

Voltage f[Hz]
-
Motor Nominal Field
Frequency Weakening
Point 9208.emf
Figure 45. Principle of Stator voltage adjustment
P3.1.3.1 MOTOR CURRENT LIMIT (ID 107)

This parameter determines the maximum motor current from the AC drive. The parameter
value range differs from size to size.

When the current limit is active, the drive output frequency is decreased.

NOTE! This is not an overcurrent trip limit.
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P3.1.4.1 U/F RartIO (ID 108)

Table 104.

Selection
number

Selection name ‘ Description

0 Linear The voltage of the motor changes linearly as a function of output
frequency from zero frequency voltage (P3.1.4.6) to the field
weakening point (FWP) voltage (P3.1.4.3) at FWP frequency
(P3.1.4.2). This default setting should be used, if there is no special
need for another setting.

1 Squared The voltage of the motor changes from zero Frequency voltage
(P3.1.4.6) following a squared curve form from zero to the Field
weakening point frequency (P3.1.4.2). See Figure 46. The motor
runs undermagnetised below the field weakening point and
produces less torque. Squared U/f ratio can be used in
applications, where torque demand is proportional to the square of
the speed, e.g. in centrifugal fans and pumps.

2 Programmable The U/f curve can be programmed with three different points (see
Figure 47.): Zero frequency voltage (P1), Midpoint voltage/
frequency (P2) and Fieldweakening point (P3). Programmable U/f
curve can be used if more torque is needed at low frequencies. The
optimal settings can automatically be achieved with Motor
identification run (P3.1.2.4).

A UV]
unf

ID603| pefault: Nominal
voltage of the motor

| Field
1 weakening
| point

. Default:

| Nominal frequency

¥ of the motor f[Hz]

Squared

|

!
D602

9094.emf

Figure 46. Linear and squared change of motor voltage, ID 602 = P3.1.4.2 Field weakening
point, ID 603 = P3.1.4.3 Voltage at field weakening point
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A U[V]

Unbo o P3

| Default: Nominal e - .
ID603 voltage of the motor , Field weakening point

Default: Nominal
i frequency of the motor

Vi f[Hz]
ID604 ID602 g

9119.emf

Figure 47. Programmable U/f curve, D 602 = P3.1.4.2 Field weakening point, ID 603 =
P3.1.4.3 Voltage at field weakening point, ID 604 = P3.1.4.4 U/f midpoint frequency, ID
605 = P3.1.4.5 U/f midpoint voltage, ID 606 = P3.1.4.6 Zero frequency voltage

NOTE! This parameter is forced to value "1’ Linear when parameter Motor type is set to value
1" Permanent Magnet Motor (PM).

NOTE! When this parameter is changed, parameters P3.1.4.2 Field weakening point frequency,
P3.1.4.3 Voltage at field weakening point, P3.1.4.4 U/f midpoint frequency, P3.1.4.5 U/f
midpoint voltage and P3.1.4.6 Zero frequency voltage will be automatically set to their default
values, if parameter P3.1.2.2 Motor type is set to ‘0" Induction Motor (IM).

P3.1.4.3 VOLTAGE AT FIELD WEAKENING POINT (ID 603)

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 U/f curve parameters. See parameters P3.1.4.1, P3.1.4.4 and P3.1.4.5.

When the parameters P3.1.1.1 Motor nominal voltage and P3.1.1.2 Motor nominal frequency

are set, the parameters P3.1.4.2 Field weakening point frequency and P3.1.4.3 Voltage at field
weakening point are automatically given the corresponding values. If you need different values
for the field weakening point and the maximum output voltage, change these parameters after
setting the parameters P3.1.1.1 and P3.1.1.2.
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P3.1.4.7 FLYING START (ID 1590)

Flying start can be configured by setting the bits of flying start options parameter. The
adjustable bitsinclude disabling of DC pulses and AC scanning, search direction determination
and possibility to use frequency reference as a starting point for searching the shaft rotational
frequency.

The search direction is determined by BO. When the bit is set to 0, the shaft frequency is
searched from both the positive and negative directions. By setting the bit to 1, the search is
limited to the frequency reference direction only to avoid any shaft movement for the other
direction.

The main goal of AC scanning is to premagnetise the motor. The AC scanning is performed by
sweeping frequency from maximum toward zero frequency. The scanning is stopped provided
an adaptation to the shaft frequency occurs. The AC scanning can be disabled by setting B1 to
1. When the motor type is selected as permanent magnet motor, the AC scanning is removed
automatically.

The bit B5 is for disabling the DC pulses. The main purpose of DC pulses is also to
premagnetise and detect rotating motor. If both the DC pulses and AC scanning have been
enabled, the applied method is internally chosen depending on the slip frequency. The DC
pulses are also internally disabled provided the slip frequency is less than 2Hz or the motor
type is selected as permanent magnet motor.

P3.1.4.9 START BoosT (ID 109)
Start boost can be used in situations, where the starting torque is high.

The voltage to the motor changes proportionally to required torque, which makes the motor
produce more torque at start.
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8.1.1 I/F START FUNCTION

The I/f Start function is typically used with permanent magnet motors (PM] to start the motor
with constant current control. This is useful with high power motors, in which the resistance is
low and the tuning of the U/f curve difficult.

Applying the I/f Start function may also prove useful in providing sufficient torque for the motor
at startup.

A

P3.1.4.12.3 [

>

t [s]

P3.1.4.12.2

3082.emf

Figure 48. I/f start (MC = Motor Current), P3.1.4.12.2 = I/f start frequency, P3.1.4.12.3 =
I/f start current

P3.1.4.12 I/F START (ID 534)

If the function is activated, the drive is set to current control mode and a constant current
defined by P3.1.4.11.3 is fed to the motor until the drive output frequency exceeds the level
defined with P3.1.4.11.2. When the output frequency has increased above I/f Start Frequency
level, drive operation mode is changed smoothly back to normal U/f control mode.

P3.1.4.12.2 I/F START FREQUENCY (ID 535)

|/f start function is used when the drive’s output frequency is below this frequency limit. When
the output frequency exceeds this limit, the drive operation mode is changed back to normal
U/f control mode.

P3.1.4.12.3 I/F START CURRENT (ID 536)

This parameter defines the current to be fed to the motor when the I/f start function is
activated.
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8.2 START/STOP SETUP

Start/Stop commands are given differently depending on the control place.

Remote control place (I/0 A): Start, stop and reverse commands are controlled by 2 digital
inputs chosen with parameters P3.5.1.1 Control signal 1 A, P3.5.1.2 Control signal 2 A and
P3.5.1.3 Control signal 3 A. The functionality/logic for these inputs is then selected with
parameter P3.2.6 I/0 A Logic (in this group).

Remote control place (I/0 B): Start, stop and reverse commands are controlled by 2 digital
inputs chosen with parameters P3.5.1.3 Control signal 3 A, P3.5.1.4 Control signal 1 B and
P3.5.1.5 Control signal 2 B. The functionality/logic for these inputs is then selected with
parameter P3.2.7 I/0 B Logic [in this group).

Local control place (Keypad): Start and stop commands come from the keypad buttons, while
the direction of rotation is selected by the parameter P3.3.1.9.

Remote control place (Fieldbus): Start, stop and reverse commands come from fieldbus.

P3.2.5 STOP FUNCTION (ID 506)
Table 105.
Selection Selection name Description
number
0 Coasting The motor is allowed to stop on its own inertia. The control by the
drive is discontinued and the drive current drops to zero as soon as
the stop command is given.
1 Ramp After the Stop command, the speed of the motor is decelerated
according to the set deceleration parameters to zero speed.
P3.2.6 I/0 A START/STOP LOGIC (ID 300)

Values 0...4 offer possibilities to control the starting and stopping of the AC drive with digital
signal connected to digital inputs. CS = Control signal.

The selections including the text ‘edge’ 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 to I/O control. The Start/Stop contact must be opened before the
motor can be started.

The used stop mode is Coasting in all the examples.
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Figure 49. I/O A Start/Stop logic, block diagram
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Table 106.

Selection
number

Selection name ‘

0 CS1: Forward The functions take place when the contacts are closed.
CS2: Backward

FWD | Output
frequency

St frEQUEN Y| -
[\ / / :
0 Hz »

Set frequency|-----

REV l L l l b b
Run enable — — : : : : : :
I I I I I l_l I | I |
Ctrl signal 1 | | | L ! | - | | | I_._‘
Ctrlsignal 2 __| | L | | | - I L
Keypad start | L L 7 i L Il 1
button = b Lo | | Lo ‘ | ‘ |
Keypad stop IR o . M
bUttOﬂ | | | | | | | | | | | | |
9135.emf
Figure 50. I/O A Start/Stop logic = 0
Explanations:
Table 107.
Control signal (CS) 1 activates causing the Run enable signal is set to FALSE, which drops
1 output frequency to rise. The motor runs 8 |thefrequency to 0. The run enable signal is
forward. configured with parameter P3.5.1.15..
CS2 activates which, however, has no effect on Run enable signal is set to TRUE, which causes
2 |the output frequency because the first selected 9 | the frequency to rise towards the set frequency
direction has the highest priority. because CS1 is still active.
CS1 is inactivated which causes the direction to Keypad stop button is pressed and the frequency
3 |startchanging ([FWD to REV]) because CS2isstill | 10 |fed to the motor drops to 0. (This signal only
active. works if P3.2.3 Keypad stop button = Yes)
CS2 inactivates and the frequency fed to the The drive starts through pushing the Start
4 1"
motor drops to 0. button on the keypad.
5 CS2 activates again causing the motor to 12 The keypad stop button is pushed again to stop
accelerate (REV) towards the set frequency. the drive.
. . The attempt to start the drive through pushing
6 €S2 inactivates and the frequency fed to the 13 |the Start button is not successful because CS1is
motor drops to 0. . .
inactive.
7 CS1 activates and the motor accelerates (FWD])

towards the set frequency
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Table 108.

Selection
number

Selection name Description

1 CS1: Forward (edge]) For 3-wire control (pulse control)
CS2: Inverted stop
CS3: Backward (edge)

FWD | Output
frequency

Set frequency- - oo N e
t
0 Hz / / »

Set frequency]--.-

'
'
'
'
d
'
'
'
'
'
U R

|
|
|
|
1
|
|
|
|
|

REV | L | |

Run enable : : | ‘ '
| | | l I—I‘ — | |

Ctrisignal1 1| [ 1 L 1 f

Ctrlsignal2 — LI . \ ‘ ‘
Ctrl signal 3 : : | '_l : : |

Keypad stop

'"900 0 600 0 0 O

Figure 51. I/O A Start/Stop logic = 1

Explanations:
Table 109.
1 Cotntrct>lfr5|gnaln[CSt] 1r?Ctl\?gesr;a:S::grfhe 6 Start attempt with CS1 is not successful
output frequency to rise. The motor runs because Run enable signal is still FALSE.
forward.
CS2 inactivates causing the frequency to drop to CS1 activates and the motor accelerates [FWD)
2 0 9 g y P 7 |towards the set frequency because the Run
' enable signal has been set to TRUE.
CS1 activates causing the output frequency to Keypad stop button is pressed a.nd Fhe frequency
3 rise again. The motor runs forward 8 |fed to the motor drops to 0. (This signal only
gain. ’ works if P3.2.3 Keypad stop button = Yes)
4 CS3 activates causing the direction to start 9 CS3 activates causing the motor to start and run
changing (FWD to REV). backwards.
Run enable signal is set to FALSE, which drops . . .
5 |the frequency to 0. The run enable signal is 10 582 inactivates causing the frequency to drop to
configured with parameter 3.5.1.15. '
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Table 110.
Selection
number

2 CS1: Forward (edge])
CS2: Backward (edge])

Selection name

Shall be used to exclude the possibility of an unintentional start.
The Start/Stop contact must be opened before the motor can be
restarted.

FWD | Output

frequency

SN /L

|
|
|
|
|
T
|
|
|
|
,,,,,,,,, [
|
|
|
|
|
|
|
|
|
|
|
|

Set frequency;.-..-

0 Hz

Set frequency|.....

REV

Run enable

|
|
|
|
I
|
|
|
|
|
|
|
|
|
|
|

Ctrl signal 1

Ctrl signal 2 3 | 1

000 0000

Figure 52. I/O A Start/Stop logic = 2

9121.emf

Explanations:
Table 111.

Control signal (CS) 1 activates causing the CS1 activates and the motor accelerates (FWD)

1 output frequency to rise. The motor runs 7
towards the set frequency

forward.

CS2 activates which, however, has no effect on Run enable signal is set to FALSE, which drops
2 | the output frequency because the first selected 8 |the frequency to 0. The run enable signal is

direction has the highest priority. configured with parameter P3.5.1.15.

CS1is inactivated which causes the direction to \I/?aulzeegaizfeslfcrlzlclliosretthtic;TZIEJaErrlw\gtheI:hl:mau:lr:lge i
3 |startchanging [FWD to REV) because CS2isstill | 9 S P N

. effect because rising edge is required to start
active. . . .
even if CS1 is active.

CS2 inactivates and the frequency fed to the Keypad stop button is pressed a.nd Fhe frequency

4 motor drobs to 0 10 |fed to the motor drops to 0. (This signal only
P ' works if P3.2.3 Keypad stop button = Yes)

5 CS2 activates again causing the motor to 1 CS1is opened and closed again which causes

accelerate (REV) towards the set frequency. the motor to start.
6 CS2 inactivates and the frequency fed to the 12 CS1 inactivates and the frequency fed to the

motor drops to 0. motor drops to 0.
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Table 112.

Selection
number

Selection name

CS1: Start
CS2: Reverse

FWD | Output

frequency

Set frequency |-

Set frequency f-----

REV

Run enable

B

9142.emf

Figure 53. I/0O A Start/Stop logic = 3

Table 113.

Control signal (CS) 1 activates causing the

Run enable signal is set to FALSE, which drops

is inactive.

output frequency to rise. The motor runs 7 |the frequency to 0. The run enable signal is

forward. configured with parameter P3.5.1.15.

CS2 activates which causes the direction to start Run enable 5|gnal. Is set to TRUE, which causes

changing (FWD to REV) 8 |the frequency to rise towards the set frequency

' because CS1 is still active.

CS2 is inactivated which causes the direction to Keypad stop button is pressed and the frequency

start changing (REV to FWD) because CS1 is still 9 |fed to the motor drops to 0. (This signal only

active. works if P3.2.3 Keypad stop button = Yes)

Also CS1 inactivates and the frequency drops to 10 The drive starts through pushing the Start

0. button on the keypad.

Despite the activation of CS2, the motor does not The drive is stopped again with the stop button
o ) 1"

start because CS1 is inactive. on the keypad.

CS1 activates causing the output frequency to The attempt to start the drive through pushing

rise again. The motor runs forward because CS2 | 12 |the Start button is not successful because CS1is

inactive.

24-hour support +358 (0201 212 575 ¢ Email: vacon(@vacon.com




VACON ® 167 PARAMETER DESCRIPTIONS

Table 114.

Selection

Selection name
number

CS1: Start (edge)
CS2: Reverse
restarted.

Shall be used to exclude the possibility of an unintentional start.
The Start/Stop contact must be opened before the motor can be

FWD | Output

frequency

Set frequency |-

0 Hz

Set frequency ...

REV | I | | | |
Run enable ' ‘ ' ' ‘ U ‘ ‘ ' '
Ctrl signal 1 J ' I| : | 1 u i u ;
Ctrl signal 2 | I l‘ | :

=

00 @6

0000

9143.emf

Figure 54. I/0 A Start/Stop logic = 4

Table 115.

Control signal (CS] 1 activates causing the

Run enable signal is set to FALSE, which drops

start because CS1 is inactive.

output frequency to rise. The motor runs 7 |the frequency to 0. The run enable signal is
forward because CS2 is inactive. configured with parameter P3.5.1.15.

CS2 activates which causes the direction to start 8 Before a successful start can take place, CS1
changing (FWD to REV). must be opened and closed again.

CS2 is inactivated which causes the direction to Keypad stop button is pressed and the frequency
start changing (REV to FWD) because CS1 is still 9 |fed to the motor drops to 0. (This signal only
active. works if P3.2.3 Keypad stop button = Yes)

Also CS1 inactivates and the frequency drops to 10 Before a successful start can take place, CS1

0. must be opened and closed again.

Despite the activation of CS2, the motor does not 11 | CS1 inactivates and the frequency drops to 0.

CS1 activates causing the output frequency to
rise again. The motor runs forward because CS2
is inactive.
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8.3 REFERENCES

8.3.1 FREQUENCY REFERENCE

The requency reference source is programmable for all control places except PC, which
always takes the reference from the PC tool.

Remote control place (I/0 A): The source of frequency reference can be selected with
parameter P3.3.1.5.

Remote control place (I/0 B): The source of frequency reference can be selected with
parameter P3.3.1.6.

Local control place (Keypad): If the default selection for parameter P3.3.1.7 is used the
reference set with parameter P3.3.1.8 applies.

REMOTE CONTROL PLACE (FIELDBUS): 7HE FREQUENCY REFERENCE COMES FROM FIELDBUS IF THE DEFAULT VALUE FOR PARAMETER
P3.3.1.10 1s KEPT.

8.3.2 PRESET FREQUENCIES

P3.3.3.1 PRESET FREQUENCY MODE (ID 182)

You can use the preset frequency parameters to define certain frequency references in
advance. These references are then applied by activating/inactivating digital inputs connected
to parameters P3.3.3.10, P3.3.3.11 and P3.3.3.12 ( Preset frequency selection 0, Preset
frequency selection 7and Preset frequency selection 2.

Two different logics can be selected:

Table 116.
Selection Selection name ‘ Description
number

0 Binary coded Combine activated inputs according to Table 118 to choose the
Preset frequency needed.

1 Number (of inputs According to how many of the inputs assigned for Preset fre-

used) quency selections are active you can apply the Preset fre-

quencies 1 to 3.

P3.3.3.2 TO (ID 180)

P3.3.3.9 PRESET FREQUENCIES 0 To 7 (ID 130)

Value ‘0’ selected for parameter P3.3.3.1:

Preset frequency 0 can be chosen as reference by selecting Value 0 (Preset Frequency 0) for
parameter P3.3.1.5 1/0 A reference selection, P3.3.1.6 |/0 B reference Selection, P3.3.1.7
Keypad Ctrl reference selection and P3.3.1.10 Fieldbus control reference selection.

Other preset frequencies 1 to 7 are selected as reference by dedicating digital inputs for
parameters P3.3.3.10, P3.3.3.11 and/or P3.3.3.12. Combinations of active digital inputs
determine the used preset frequency according to Table 118 below.

The values of the preset frequencies are automatically limited between the minimum and
maximum frequencies (P3.3.1.1 and P3.3.1.2). See table below:
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Table 117.

Required action Activated frequency

Choose value 1 for parameters Preset frequency 0
P3.3.1.5, P3.3.1.6, P3.3.1.7 and
P3.3.1.10.

Preset frequencies 1 to 7:
Table 118. Selection of preset frequencies; ] = input activated

Activate digital input for Activated frequency

parameter
P3.3.3.12 |P3.3.3.11 HaCEEERIUM Preset frequency 1
P3.3.3.12 |EREERE PresetfrequencyZ
P3.3.3.12 NCEKENEENCCKIAIIN Preset frequency 3
P3.3.3.12 P3.3.3.10 |Preset frequency 4

EXRCCRVAN P3.3.3.11 HeXRCKNIIE Preset frequency 5
SCRCRCH AN S X RCRCI NI °3.3.3.10 | Preset frequency 6

(SCRCRCH /AN S X RCRCHN I I S X ICRC R IV Preset frequency 7

Value ‘1’ selected for parameter P3.3.3.1:

According to how many of the inputs assigned for Preset frequency selections are active, you
can apply the Preset frequencies 1 to 3.

Table 119. Selection of preset frequencies; ] = input activated

Activated input Activated frequency
P3.3.3.12 |P3.3.3.11 NSEERCANIM Preset frequency 1

P3.3.3.12 |ZKKKKENN P3.3.3.10
P3.3.3.12 P3.3.3.10
KRNI RERIN Preset frequency 2
P3.3.3.12 IR Preset frequency 2

SCRCRCH AN S X RCRCI NN P3.3.3.10 | Preset frequency 2
SXCRCRCH /AN S X RORCHY I I S X RCIC R IV Preset frequency 3

Preset frequency 1

Preset frequency 1

P3.3.3.10 PRESET FREQUENCY SELECTION O (ID 419)
P3.3.3.11 PRESET FREQUENCY SELECTION 1(ID 420)
P3.3.3.12 PRESET FREQUENCY SELECTION 2 (ID 421)

Connect a digital input to these functions (see chapter 8.5.1 Programming of digital and
analogue inputs) to be able to apply Preset frequencies 1 to 7 (see Table 118 above).
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8.3.3 MOTOR POTENTIOMETER PARAMETERS

With a motor potentiometer function, the user can increase and decrease the output
frequency. By connecting a digital input to parameter P3.3.4.1 (Motor potentiometer UP) and
having the digital input signal active, the output frequency will rise as long as the signal is
active. The parameter P3.3.4.2 (Motor potentiometer DOWN) works vice versa, decreasing the
output frequency.

The rate how the output frequency either rises or falls when Motor Potentiometer Up or Down
is activated is determined by the Motor potentiometer ramp time (P3.3.4.3)

The Motor potentiometer reset parameter (P3.3.4.4) is used to choose whether to reset (set to
MinFreq) the Motor Potentiometer frequency reference when stopped or when powered down.

Motor potentiometer frequency reference is available in all control places in menu Group 3.3:
References. The motor potentiometer reference can be changed only when the drive is in run
state.

P3.3.4.1 MOTOR POTENTIOMETER UP (ID 418)

P3.3.4.2 MOTOR POTENTIOMETER DOWN (ID 417)

With a motor potentiometer, the user can increase and decrease the output frequency. By
connecting a digital input to parameter P3.3.4.1 (Motor potentiometer UP)and having the digital
input signal active, the output frequency will rise as long as the signal is active. The parameter
P3.3.4.2 (Motor potentiometer DOWMworks vice versa, decreasing the output frequency.

The rate how the output frequency either rises or falls when Motor Potentiometer Up or Down
is activated is determined by the Motor potentiometer ramp time (P3.3.4.3) and the Ramp
acceleration/deceleration times(P3.4.1.2/P3.4.1.3).

The Motor potentiometer reset parameter (P3.3.4.4) will set the frequency reference to zero, if
activated.

P3.3.4.4 MOTOR POTENTIOMETER RESET (ID 367)
Defines the logic for resetting the motor potentiometer frequency reference.

Selection
number

Selection name ‘ Note

0 No reset The previous motor potentiometer frequency reference is kept
past the stop state and stored to memory in case of powerdown.

1 Stop state Motor potentiometer frequency reference is set to zero when the
drive is in stop state or the drive is powered down.

2 Powered down Motor potentiometer frequency reference is set to zero only in a
powerdown situation.
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Frequency
Reference

A

Max
Frequency

Motor potentiometer
Min ramp time

Frequency

Time [s]

Motor potentiometer
upP J

Motor potentiometer
DOWN —_—

9122.emf

Figure 55. Motor potentiometer parameters

8.3.4 FLUSHING PARAMETERS

The Flushing function is used for a momentary overriding of normal control. The function can
be used for e.g. flushing the pipeline.

The Flushing function will start the drive at a selected reference without an additional start
command regardless of the control place.

P3.3.6.1 FLUSHING REFERENCE ACTIVATION (ID 530)

The parameter defines the digital input signal, which is used to select the frequency reference
for Flushing function and force the drive to start.

The flushing frequency reference is bidirectional and the reverse command does not affect the
direction of the flushing reference.

NOTE! Activation of the digital input will start the drive.

P3.3.6.2 FLUSHING REFERENCE (ID 1239)

The parameter defines the frequency reference for Flushing function. Reference is
bidirectional and the reverse command does not affect the direction of the flushing reference.
Reference for forward direction is defined as a positive value and reverse direction as a
negative value.
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8.4 RAMPS AND BRAKES SETUP
P3.4.1.1 RAMP 1 sHAPE (ID 500)
P3.4.2.1 RAMP 2 sHAPE (ID 501)

The start and end of acceleration and deceleration ramps can be smoothed with these
parameters. Setting the value to 0.0% gives a linear ramp shape, which causes acceleration
and deceleration to act immediately to the changes in the reference signal.

Setting the value to 1.0...100.0% for this parameter produces an S-shaped acceleration/
deceleration. This function is typically used to reduce mechanical erosion and current spikes
when the reference is changed.

out

—_— 0%

10 %
-
t [s]
3077.emf
Figure 56.
P3.4.2.5 RAMP 2 THRESHOLD FREQUENCY (ID 533)

The parameter defines the output frequency limit, above which the second ramp times and
ramp shapes are used.

The function can be used e.g. in deep well pump applications, where faster ramp times are
needed when the pump is starting or stopping (running below the minimum frequency).

Second ramp times are activated when the drive output frequency exceeds the limit defined by
this parameter. The function is disabled when the value of the parameter is set to zero.
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out
[Hz]

P3.4.2.2 P3.4.2.3

P34s2 -——— —— % N

3079.emf

Figure 57. Ramp 2 activation when output frequency exceeds the threshold level.
(P.3.4.5.2 = Ramp threshold freg., P3.4.1.2 = Acc. time 1, P3.4.2.2 = Acc. time 2, P3.4.1.3
=Dec. time 1, P3.4.2.3 = Dec. time 2)

P3.4.5.1 FLux BRAKING (ID 520)

Instead of DC braking, flux braking is a useful way to raise the braking capacity in cases where
additional brake resistors are not needed.

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.

NOTE! Flux braking converts the energy into heat in the motor, and should be used
intermittently to avoid motor damage.
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8.5 I/0 CONFIGURATION

8.5.1 PROGRAMMING OF DIGITAL AND ANALOGUE INPUTS

The programming of inputs in the Vacon® 100 FLOW is very flexible. The available inputs on the
standard and optional I/0 can be used for various functions according to the operator's choice.

The available 1/0 can be expanded with optional boards to be inserted in board slots C, D and
E. More information on the installation of optional boards you will find in the Installation
manual.

Standard
board

< Option board
7F slots C, Dand E

9255, emf

Al A2 Al AZ A3 A4 AB A
L N N |/

1 2 3 4 5 6 7 8 0§ 1011 12 1314 15 16 17 18 19 30 A B ] |21 22 23 24 95 296 33 34|

00000000000 COe®O0000O0| [DOOOOCOO

Programmable Programrmable
analogue inputs [&l] digital inputs (DI)
Slot A Slot B

Figure 58. Board slots and programmable inputs
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8.5.1.1 Digital inputs

The applicable functions for digital inputs are arranged as parameters in parameter group
M3.5.1. The value given to the parameter is a reference to the digital input you choose to use
for the function. The list of functions that you can assign to the available digital inputs is
presented in Table 28. Digital input settings in chapter 4.

Example
stor (| RERDY 1/0
75| Ext Fault Close Parameter name (= Function)
DigIN SlotA.3 Parameter value (= selected digital input)
GRAPHICAL KEYPAD Ext Fault Open
- DigIH slotnZ
ﬁ Fault Reset Close
- DigTH SlotAR
READY RUN STOP ALARM FAULT
A a
'L_-’ -7 ’-; ,’ ,l 'l ,LT X IT__ Parameter name (= Function)
TEXT KEYPAD 1 L-l --l —+— Parameter value (= selected digital input)
(R R Y B | ’
5
FWD REV 1/0 KEYPAD BUS
Figure 59.

Given the standard I/0 board compilation on the Vacon® 100 AC drive, there are 6 digital inputs
available (Slot A terminals 8, 9, 10, 14, 15 and 16). In the programming view, these inputs are
referred to as follows:

Table 120.
Input type Input type .
(Graphical keypad)| (Text keypad) Slot Input # Explanation

DigIN dl A. 1 Digital input #1 (terminal 8) on board
in Slot A (standard I/0 board).

DigIN dl A. 2 Digital input #2 (terminal 9] on board
in Slot A (standard 1/0 board).

DigIN dl A. 3 Digital input #3 (terminal 10) on
board in Slot A (standard 1/0 board).

DigIN dl A. 4 Digital input #4 (terminal 14) on
board in Slot A (standard I/0 board).

DigIN dl A. 5 Digital input #5 (terminal 15) on
board in Slot A (standard 1/0 board).

DigIN dl A 6 Digital input #6 (terminal 16) on
board in Slot A (standard 1/0 board).

In the example 61, the function External fault close located in menu M3.5.1 as parameter
P3.5.1.11, is by default given the value DigIN SlotA.3 (graphical keypad) or dI A.3 (text keypad).
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This means that the function External fault close is now controlled with a digital signal to
digital input DI3 (terminal 10).

This is what is shown in Table 28. Digital input settings in chapter 4:

Code Parameter Default ID Description

FALSE = OK
TRUE = External fault

P3.5.1.11 External fault close DigIN SlotA.3 | 405

Assume you need to change the selected input. Instead of DI3 you wish to use D16 (terminal 16)
on the standard /0. Do as instructed here:

stor (G| RESDY 140 stor (G| RESDY 140 stor |G| RESDY ]
3%| Ext Fault, C1 .~ . Q
" i vl
- ¥ — DiglINSlotA.3- > v DigIN SlotA.3-
Ext Fault Open > / | \ 8 T '
= DigIN Sloti.Z2 Mire Mire
Fault Reset Close M M
= DigIH SlotA.6
stoP |G| READY 10 stoP |G| READY 10
~ @ At least one digital input has BACK
. been selected to several
v A
DigIN SlotA.6 EINO@ | orerations. @ RESET
. — To prevent possible urwanted
Min RESET operations, pleasze check all “g
Has: digital input selection parametl s
Figure 60. Programming digital inputs with graphical keypad
READY RUN STOP ALARM FAULT READY RUN STOP ALARM FAULT READY RUN STOP ALARM FAULT
[ a ) a A
| v T | | v T [J Y B B | v T
ID35 1 E/\I ID'L_[/(_I I E/\l I"I3,£7 o1 E/\l A\
n 1 LJ .J S A LJ _J > 7 W
NI M RS I N I o e B PN
A
| | W&
FWD REV /o KEYPAD BUS FWD REV /0 KEYPAD BUS FWD REV /o KEYPAD BUS
READY RUN STOP ALARM FAULT READY RUN STOP ALARM FAULT
[ a ) a
- 1 1 CvT a7 1o T M
ID;?L_? R I g @ rii ,__-}75; I
1 LJL BACK
U0 1.0 |z E RESET
RESET g
|
FWD REV /o KEYPAD BUS FWD REV 1/0 KEYPAD BUS

Figure 61. Programming digital inputs with text keypad
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Table 121. Programming digital inputs
PROGRAMMING INSTRUCTIONS

Graphical keypad

1. Select the parameter and push the Arrow
right button.

_

Text keypad

. Select the parameter and push the OK but-

ton.

2. You are now in the Edit mode as the slot
value DigIN SlotA. is blinking and
underlined. (Should you have more digital
inputs available in your I/0, for example,
through inserted option boards in slots C,
D or E, they can also be selected here.).
See Figure 62.

. You are now in the Edit mode as the letter d

is blinking. (Should you have more digital
inputs available in your 1/0, for example,
through inserted option boards in slots C, D
or E, they can also be selected here.). See
Figure 62.

3. Push the Arrow right button again to acti-
vate the terminal value 3.

Push the Arrow right button to activate the
terminal value 3. The letter d stops blinking.

4. Push the Arrow up button three times to
change the terminal value to 6. Confirm
with OK button.

Push the Arrow up button three times to
change the terminal value to 6. Confirm with
OK button.

5. NOTE! If the digital input DI6 was already
used for some other function a message is
displayed. You might then want to change
either of these selections.

. NOTE! If the digital input DI6 was already

used for some other function a message will
scroll through the display. You might then
want to change either of these selections.

Now, the function External fault close is controlled with a digital signal to digital input DI6

(terminal 16).

NOTE! The function is not assigned to any terminal, or, the the input is set to be always FALSE,
if its value is DigIN Slot0.1 (graphical keypad) or dl 0.1 (text keypad). This is the default value of
the majority of parameters in the group M3.5.1.

On the other hand, some inputs have been by default set to be always TRUE. Their value shows
DigIN Slot0.2 (graphical keypad) or dI 0.2 (text keypad).

NOTE! Also Time Channels can be assigned to digital inputs. See more information in Table 63.

Sleep function settings in chapter 4.
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8.5.1.2 Analogue inputs

The target input for the analogue frequency reference signal can also be chosen from the
available analogue inputs.

stoF (G| RERDY 140

_T All Signa%ﬂﬁ'elh 1 Parameter name

- AN S1otA. —— Parameter value (= selected analogue input)
GRAPHICAL KEYPAD [t Filtor T suemnp

= 010 =

ATl Signal Range
- 0-10V f0-20mA

READY RUN STOP ALARM FAULT
[ a

LJ --'l ’--' ’--’ ,l ,‘ ,’-7’ I, /—— Parameter name

TEXT KEYPAD ,’--’I ’l ,L-,I ,l -— Parameter value (= selected analogue input]
E

R 4 4

FWD REV 1/0 KEYPAD BUS

Figure 62.

Given the standard I/0 board compilation on the Vacon® 100 AC drive, there are two analogue

inputs available (Slot A terminals 2/3 and 4/5). In the programming view, these inputs are
referred to as follows:

Table 122. Programming analogue inputs

Input type Input type

(Graphical keypad)| (Text keypad) Slot Input # Explanation
AnIN Al A 1 Analogue input #1 (terminals 2/3) on
board in Slot A (standard 1/0 board).
AnIN Al A. 2 Analogue input #2 (terminals 4/5) on
board in Slot A (standard /0 board).

In the example 64, the parameter Al1 signal selection located in menu M3.5.2.1 with
parameter code P3.5.2.1.1, is by default given the value AnIN SlotA. 1 (graphical keypad) or AI
A.1 (text keypad). This means that the target input for the analogue frequency reference signal
Al1 is now the analogue input in terminals 2/3. Whether the signal is voltage or current, must
be determined with the dip switches. See the Installation manual for more information.

This is what is shown in the parameter list in Table 29. General protections settings in chapter
4.

Code Parameter Min Max Unit | Default | ID Description
Connect the Al1 signal to the
. . AnIN analogue input of your choice

P3.5.2.1.1 Al1 signal selection SlotA 1 377 with this parameter.

Programmable. See ch. 8.5.1
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Assume you need to change the selected input. Instead of Al1 you wish to use the analogue
input on your option board in slot C. Do as instructed here:

sTor (| RE&DY 140 sTor (| READY 140 sToF |G|  READY 1/0

l_ﬂ AIl Signal Sel A S 7 A
— H“I' S1otA.l > ¥ “AnINSlotadl N\ | v AnIN SlotC.1
ilter Time
0.10 s Mire Eaal Mirt
AIl Signal Range Mo Mase
0-10% /0-20mA

Figure 63. Programming analogue inputs with graphical keypad

READY RUN - ?’ ALARM FAULT READY RUN ?’ ALARM FAULT READY RUN ?’ ALARM FAULT

P35 L1 AL )5.;,, ALH | Pdac (1 Al
ALAEN@ AL AR HT L@

AN A LTk

FWD REV /0 KEYPAD BUS FWD REV 1/0 KEYPAD BUS FWD REV /o KEYPAD BUS R

Figure 64. Programming analogue inputs with text keypad

PROGRAMMING INSTRUCTIONS

Graphical keypad Text keypad

_

1. Select the parameter and push the Arrow | 1. Select the parameter and push the OK

right button. button.

2. You are now in the Edit mode as the slot |2. You are now in the Edit mode as the letter A
value AnIN SlotA. is blinking and is blinking.
underlined.

3. Push the Arrow up button once to change |3. Push the Arrow up button once to change
the slot value to AnIN SlotC. Confirm with the slot value to C. Confirm with OK button.
OK button.
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8.5.1.3 Descriptions of signal sources

Table 123. Descriptions of signal sources

Source Function

Digital inputs:

Adigital signal can be forced to a constant OPEN or CLOSED
state using this functionality.

For example, some signals have been set to be always in
CLOSED state by manufacturer, e.g parameter P3.5.1.15
(Run enable). Unless changed, Run enable signal is always
on.

Slot0.# #=1: Always OPEN

# =2-10: Always CLOSED

Analogue inputs (used for testing purposes):

# = 1: Analogue input = 0% signal strength

# = 2: Analogue input = 20% signal strength

# = 3: Analogue input = 30% signal strength

etc.

# =10: Analogue input = 100% signal strength

SlotA.# Number (#) corresponds to digital input in slot A.
SlotB.# Number (#) corresponds to digital input in slot B.
SlotC.# Number (#) corresponds to digital input in slot C.
SlotD.# Number (#) corresponds to digital input in slot D.
SlotE.# Number (#) corresponds to digital input in slot E.

Number (#) corresponds to: 1=Time Channel1, 2=Time

TimeChannel.# Channel2, 3=Time Channel3

Fieldbus CW.# Number (#) refers to Control Word bit number.
FieldbusPD.# Number (#) refers to Process Data 1 bit number.
8.5.2 DEFAULT ASSIGNMENTS OF PROGRAMMABLE INPUTS

Table 124. below presents the default assignments of programmable digital and analogue
inputs in Vacon® 100 General-Purpose application.

Table 124. Default assignments of inputs

Input Terminal(s) Reference Assigned function Parameter code
DI1 8 A1 Control signal 1 A P3.5.1.1

DI2 9 A.2 Control signal 2 A P3.5.1.2

DI3 10 A3 External fault close P3.5.1.11

Dl4 14 A4 Preset frequency selection 0 | P3.5.1.21

DIS 15 A5 Preset frequency selection 1 | P3.5.1.22

Dl6 16 A.6 External fault close P3.5.1.13

Al1 2/3 A1 Al1 signal selection P3.5.2.1.1

Al2 4/5 A.2 Al2 signal selection P3.5.2.2.1
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8.5.3 DIGITAL INPUTS

Digital inputs are very flexible to use. Parameters are functions that are connected to the
required digital input terminal. The digital inputs are represented as, for example, DigIN Slot
A.2, meaning the second input on slot A.

Itis also possible to connect the digital inputs to time channels, which are also represented as
terminals.

NOTE! The statuses of digital inputs and the digital output can be monitored in the
Multimonitoring view.

P3.5.1.15 RUN ENABLE (ID 407)

Contact open: Start of motor disabled

Contact closed: Start of motor enabled

The drive will always coast to stop.
P3.5.1.16 RuUN INTERLOCK 1 (ID 1041)
P3.5.1.17 RUN INTERLOCK 2 (ID 1042)

The drive cannot be started, if any of the interlocks are open.

The function could be used for a damper interlock, preventing the drive to start with damper
closed. The AC drive is stopped according to the selected function in P3.2.5 Stop function, if
any of the interlocks are opened during run.

8.5.4 ANALOGUE INPUTS

P3.5.2.1.2 AI1l SIGNAL FILTER TIME (ID 378)
When this parameter is given a value greater than 0, the function that filters out disturbances
from the incoming analogue signal is activated.

NOTE! Long filtering time makes the regulation response slower!

Analogue input
signal

(%] 4

Unfiltered signal

100% - -

Filtered signal
63% |-

t [s]

>

ID378

< > 9095.emf

Figure 65. AIl signal filtering
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P3.5.2.1.3 AI1l SIGNAL RANGE (ID 379)
The signal range for the analogue signal can be selected as:

Type of the analogue input signal (current or voltage) is selected by the dip switches on the
control board (see Installation manual].

In the following examples, the analogue input signal is used as a frequency reference. The
figures show how the scaling of the analogue input signal is changed depending on the setting
of this parameter.

Selection
number

0 0..10V/0...20 mA Analogue input signal range 0...10 V or 0...20
mA (depending on dip switch settings on the
control board). Input signal used 0...100%.

Selection name Description

Frequency
reference
[Hz]

A

Max freq
reference

Min freq Analog input
reference 0% 50% 100% signal [%]
0 mA 10 mA 20 mA

9244.emf

Figure 66. Analogue input signal range, selection '0’

Selection
number

1 2..10V/4..20 mA Analogue input signal range 2...10 V or 4...20
mA (depending on dip switch settings on the
control board). Input signal used 20...100%.

Selection name Description
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Frequency
reference
[Hz]
Max freq
reference
Min freq ‘ L o2sem” — Analog input
reference o, 209 50% 100 % signal [%]

0 mA 4 mA 10 mA 20 mA

Figure 67. Analogue input signal range, selection '1’

P3.5.2.1.4 AI1 customM. MIN (ID 380)

P3.5.2.1.5 AI1 cusTtoM. MAX (ID 381)

These parameters allow you to freely adjust the analogue input signal range between -160...160%.

Example: If the analogue input signal is used as frequency reference and these parameters
are set to 40...80%, the frequency reference is changed between the Minimum frequency

reference and the Maximum frequency reference when the analogue input signal is changed
between 8...16 mA.

Frequency
reference
[Hz]
Max freq
reference
Min freq ‘ ‘ . Analog input
reference o, 40% 80% 100% signal [%]
0 mA 8 mA 16 mA 20 mA
Al custom Al custom
min max
Figure 68. Al signal custom min/max
P3.5.2.1.6 AI1l SIGNAL INVERSION (ID 387)

Invert the analogue signal with this parameter.
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In the following examples, the analogue input signal is used as frequency reference. The
figures show how the scaling of the analogue input signal is changed depending on the setting
of this parameter.

Selection
number

Selection name Description

0 Normal No inversion. The analogue input signal value
0% corresponds to the Minimum frequency
reference and the analogue input signal value
100% to the Maximum frequency reference.

Frequency
Reference
[Hz]

A

Max Freq
Reference

9247.emf
Min Freq 3 Analog Input

Reference o 50% 100% Signal [%]
0 mA 10 mA 20 mA

Figure 69. Al signal inversion, selection ‘0’

Selection
number

Selection name Description

1 Inverted Signal inverted. The analogue input signal value
0% corresponds to the Maximum frequency
reference and the analogue input signal value
100% to the Minimum frequency reference.

Frequency
reference
[Hz]
Max freq
reference
% 9248.emf
Min freq ‘ Analog input
reference o, 50% 100% signal [%]
0 mA 10 mA 20 mA

Figure 70. Al signal inversion, selection ‘1’
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8.5.5 DIGITAL OUTPUTS
P3.5.3.2.1 BAsic RO1 FuncrIoN (ID 11001)
Table 125. Output signals via RO1
Selection ‘ Selection name Description
0 Not used Output not used
1 Ready The AC drive is ready to operate
2 Run The AC drive operates (motor is running)
3 General fault A fault trip has occurred
4 General fault inverted A fault trip has not occurred
5 General alarm An alarm has been initiated
6 Reversed The reverse command has been given
7 At speed The output frequency has reached the set frequency
reference
8 Thermistor fault A thermistor fault has occurred.
9 Motor regulator activated | One of the limit regulators (e.g. current limit, torque limit)
is activated
10 Start signal active Drive start command is active.
11 Keypad control active Keypad control selected (active control place is keypad).
12 I/0 control B active I/0 control place B selected (active control place is 1/0 B)
13 Limit supervision 1 Activates if the signal value falls below or exceeds the set
14 Limit supervision 2 supervision limit (P3.8.3 or P3.8.7) depending on the
selected function.
15 Fire Mode active Fire Mode function is active.
16 Flushing active Flushing function is active.
17 Preset Frequency active The preset frequency has been selected with digital input
signals.
18 Quick Stop active Quick Stop function has been activated.
19 PID in Sleep mode PID-controller is in Sleep mode.
20 PID Soft Fill activated PID-controller Soft Fill function is activated.
21 PID feedback supervision | PID-controller feedback value is beyond the supervision
limits.
22 ExtPID feedback External PID-controller feedback value is beyond the
supervision supervision limits.
23 Input pressure alarm The input pressure signal value of the pump has fallen
below the value defined with parameter P3.13.9.7.
24 Frost protection alarm The pum.p's mgasured temperature has fallen below the
level defined with parameter P3.13.10.5.
25 Time channel 1 Status of Time channel 1
26 Time channel 2 Status of Time channel 2
27 Time channel 3 Status of Time channel 3
28 Fieldbus Control Word bit | Digital (relay) output control from Fieldbus control word
13 bit 13.
29 Fieldbus Control Word bit | Digital (relay) output control from Fieldbus control word
14 bit 14.
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Table 125. Output signals via RO1

Selection ‘ Selection name ‘ Description

30 Fieldbus Control Word bit | Digital (relay) output control from Fieldbus control word
15 bit 15.

31 Fieldbus Process Data In1 | Digital (relay) output control from Fieldbus Process Data
bit 0 In1, bit 0.

32 Fieldbus Process Data In1 | Digital (relay) output control from Fieldbus Process Data
bit 1 In1, bit 1.

33 Fieldbus Process Data In1 | Digital (relay) output control from Fieldbus Process Data
bit 2 In1, bit 2.

34 Maintenance counter 1 Maintenance counter has reached the alarm limit defined
alarm with parameter P3.16.2.

35 Maintenance Counter 1 Maintenance counter has reached the alarm limit defined
Fault with parameter P3.16.3.

36 Output of programmable Block 1. See parameter menu
Block T 0ut M3.19 Block Programming.

37 Output of programmable Block 2. See parameter menu
Block 2 0ut M3.19 Block Programming.

38 Output of programmable Block 3. See parameter menu
Block 3 Out M3.19 Block Programming.

39 Output of programmable Block 4. See parameter menu
Block 4 Out M3.19 Block Programming.

40 Output of programmable Block 5. See parameter menu
Block 5 Out M3.19 Block Programming.

41 Output of programmable Block 6. See parameter menu
Block 6 Out M3.19 Block Programming.

42 Output of programmable Block 7. See parameter menu
Block 7.0ut M3.19 Block Programming.

43 Output of programmable Block 8. See parameter menu
Block 8 Out M3.19 Block Programming.

A Output of programmable Block 9. See parameter menu
Block 9 Out M3.19 Block Programming.

45 Output of programmable Block 10. See parameter menu
Block 10 Out M3.19 Block Programming.

46 Jockey pump control Control signal for external jockey pump. See chapter

8.7.33.2.
47 Priming pump control Control signal for external priming pump. See chapter
8.7.33.3.

48 Auto-cleaning active Pump auto-cleaning function is activated.

49 Multipump K1 control Contactor control for Multipump function

50 Multipump K2 control Contactor control for Multipump function

51 Multipump K3 control Contactor control for Multipump function

52 Multipump K4 control Contactor control for Multipump function

53 Multipump K5 control Contactor control for Multipump function

54 Multipump Ké control Contactor control for Multipump function

55 Multipump K7 control Contactor control for Multipump function

56 Multipump K8 control Contactor control for Multipump function
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8.5.6 ANALOGUE OUTPUTS

P3.5.4.1.1 AO1 FuncTION (ID 10050)

This parameter defines the content of the analogue output signal 1. The scaling of the analogue
output signal depends on the selected signal. See Table 126. below.

Table 126. AO1 signal scaling

Selection ‘ Selection name ‘ Description

0 Test 0% (Not used]) Analogue output is forced either to 0% or 20% depending on
parameter P3.5.4.1.3.

1 TEST 100% Analogue output is forced to 100% signal (10V / 20mA).

2 Output frequency Actual output frequency from zero to Maximum frequency
reference.

3 Frequency reference Actual frequency reference from zero to Maximum frequency
reference.

4 Motor speed Actual motor speed from zero to Motor nominal speed.

Output current Drive output current from zero to Motor nominal current.

6 Motor torque Actual motor torque from zero to motor nominal torque
(100%).

7 Motor power Actual motor power from zero to Motor nominal power
(100%).

8 Motor voltage Actual motor voltage from zero to Motor nominal voltage.

9 DC-Llink voltage Actual DC-link voltage 0...1000V.

10 PID Setpoint PID Controller actual setpoint value (0...100%).

" PID Feedback PID Controller actual feedback value (0...100%).

12 PID output PID controller output (0...100%).

13 ExtPID output External PID controller output (0...100%).

14 Fieldbus Process Data In 1| Fieldbus Process Data In 1 from 0...10000 (corresponding
0...100.00%).

15 Fieldbus Process Data In 2 | Fieldbus Process Data In 2 from 0...10000 (corresponding
0...100.00%).

16 Fieldbus Process Data In 3 | Fieldbus Process Data In 3 from 0...10000 (corresponding
0...100.00%].

17 Fieldbus Process Data In 4 | Fieldbus Process Data In 4 from 0...10000 (corresponding
0...100.00%).

18 Fieldbus Process Data In 5 | Fieldbus Process Data In 5 from 0...10000 (corresponding
0...100.00%).

19 Fieldbus Process Data In 6 | Fieldbus Process Data In 6 from 0...10000 (corresponding
0...100.00%].

20 Fieldbus Process Data In 7 | Fieldbus Process Data In 7 from 0...10000 (corresponding
0...100.00%).

21 Fieldbus Process Data In 8 | Fieldbus Process Data In 8 from 0...10000 (corresponding
0...100.00%).

22 Block 1 Out Output of programmable Block 1 from 0...10000 (correspond-
ing 0...100,00%). See parameter menu M3.19 Block
Programming.
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Table 126. AO1 signal scaling

Selection ‘ Selection name ‘ Description

23 Block 2 Out Output of programmable Block 2 from 0...10000 (correspond-
ing 0...100,00%). See parameter menu M3.19 Block Program-
ming.

24 Block 3 Out Output of programmable Block 3 from 0...10000 (correspond-
ing 0...100,00%). See parameter menu M3.19 Block Program-
ming.

25 Block 4 Out Output of programmable Block 4 from 0...10000 (correspond-
ing 0...100,00%). See parameter menu M3.19 Block Program-
ming.

26 Block 5 Out Output of programmable Block 5 from 0...10000 (correspond-
ing 0...100,00%). See parameter menu M3.19 Block Program-
ming

27 Block 6 Out Output of programmable Block 6 from 0...10000 (correspond-
ing 0...100,00%). See parameter menu M3.19 Block Program-
ming

28 Block 7 Out Output of programmable Block 7 from 0...10000 (correspond-
ing 0...100,00%). See parameter menu M3.19 Block Program-
ming

29 Block 8 Out Output of programmable Block 8 from 0...10000 (correspond-
ing 0...100,00%). See parameter menu M3.19 Block Program-
ming

30 Block 9 Out Output of programmable Block 9 from 0...10000 (correspond-
ing 0...100,00%). See parameter menu M3.19 Block Program-
ming

31 Block 10 Out Output of programmable Block 10 from 0...10000 (corre-
sponding 0...100,00%). See parameter menu M3.19 Block
Programming

P3.5.4.1.4 AO1 MINIMUM SCALE (ID 10053)
P3.5.4.1.5 AO1 MAxIMUM SCALE (ID 10054)

These parameters can be used to freely adjust the analogue output signal scaling. The scale is
defined in process units and it depends on the selection of parameter P3.5.4.1.1.

Example: The drive’s output frequency is selected for the content of the analogue output
signal and parameters P3.5.4.1.4 and P3.5.4.1.5 are set to 10...40 Hz.

When the drive’s output frequency changes between 10 and 40 Hz the analogue output signal
changes between 0...20 mA.
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Figure 71. AO1 signal scaling
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8.6 PROHIBIT FREQUENCIES

In some systems it may be necessary to avoid certain frequencies due to mechanical
resonance problems. By setting up prohibit frequencies, it is possible to skip these ranges.
When the (input] frequency reference is increased, the internal frequency reference is kept at
the low limit until the (input) reference is above the high limit.

P3.7.1 PROHIBIT FREQUENCY RANGE 1 Low LIMIT (ID 509)
P3.7.2 PROHIBIT FREQUENCY RANGE 1 HIGH LIMIT (ID 510)
P3.7.3 PROHIBIT FREQUENCY RANGE 2 Low LIMIT (ID 511)
P3.7.4 PROHIBIT FREQUENCY RANGE 2 HIGH LIMIT (ID 512)
P3.7.5 PROHIBIT FREQUENCY RANGE 3 Low LIMIT (ID 513)

P3.7.6 PROHIBIT FREQUENCY RANGE 3 HIGH LIMIT (ID 514)

Actual Reference

High Lim

LowLm-—-—-—— f——p

>

Requested Referenci

Low Lim High Lim

9118.emf

Figure 72. Prohibited frequencies
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P3.7.7 RAMP TIME FACTOR (ID 518)

The Ramp time factor defines the acceleration/deceleration time when the output frequency
is in a prohibited frequency range. The Ramp time factor is multiplied with the value of
parameters P3.4.1.2/P3.4.1.3 (Ramp acceleration/deceleration time). For example the value
0.1 makes the acceleration/deceleration time ten times shorter.

Output Frequency
[HZ]

High Lim{---------------- ool F ARy Ammm—.

Ramp Time // V\ Ramp Time

Factor = 0.3 Z Factor=2.5
0,72 151 o T 5”4

9211.emf Time [s]

Figure 73. Ramp time factor
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8.7 SUPERVISIONS

P3.9.1.2 RESPONSE TO EXTERNAL FAULT (ID 701)

An alarm message or a fault action and message is generated by an external fault external
fault signal in one of the programmable digital inputs (DI3 by default) using parameters
P3.5.1.11 and P3.5.1.12. The information can also be programmed into any of the relay outputs.

8.7.1 MOTOR THERMAL PROTECTIONS

The motor thermal protection is to protect the motor from overheating. The AC 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 motoris 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, which are presented below.

The thermal stage of the motor can be monitored on the control keypad display. See chapter 2
User interfaces on Vacon®100 FLOW .

NOTE! If you use long motor cables (max. 100m) together with small drives (£1.5 kW], the
motor current measured by the drive can be much higher than the actual motor current due to
capacitive currents in the motor cable. Consider this when setting up the motor thermal
protection functions.

CAUTION! The calculated model does not protect the motor, if the airflow
to the motoris reduced by a blocked air-intake grill. The model starts from

zero, if the control board is powered off.

P3.9.2.3 ZERO SPEED COOLING FACTOR (ID 706)

Defines the cooling factor at zero speed in relation to the point, where the motor is running at
nominal speed without external cooling. See Figure 74. below.

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).

If you change the parameter P3.1.1.4 /[Motor nominal current), 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 parameter P3.1.3.1 alone.

The corner frequency for the thermal protection is 70% of the motor nominal frequency
(P3.1.1.2).
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Pcooling A

Overload area

100%f-------moe e

Par.
[D706=40%

!
|
|
!
|
|
!
|
T

»
!

0 Corner freq f, f

9129.emf

Figure 74. Motor thermal current IT curve, ID 706 = P3.9.2.3 Zero speed cooling factor

P3.9.2.4 MOTOR THERMAL TIME CONSTANT (ID 707)

This is the thermal time constant of the motor. The bigger the motor, the bigger 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. The default value of the parameter varies from size to size.

If the motor's t6-time (té 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 basing on it. As a rule of thumb, the motor thermal time constant in minutes equals to
2*t6. If the drive is in stop stage, the time constant is internally increased to three times the set
parameter value. The cooling in stop stage is based on convection and the time constant is
increased.

See Figure 76. below.
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Figure 75. Motor thermal time constant

P3.9.2.5 MOTOR THERMAL LOADABILITY (ID 708)

Setting value to 130% means that the nominal temperature will be reached with 130% of motor
nominal current.
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Figure 76. Motor temperature calculation

24-hour support +358 (0201 212 575 ¢ Email: vacon(@vacon.com




VACON ® 195 PARAMETER DESCRIPTIONS

8.7.2 MOTOR STALL PROTECTION

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, P3.9.3.2 (Stall
current) and P3.9.3.4 (Stall frequency limit). If the current is higher than the set limit and the
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.

NOTE! If you use long motor cables (max. 100m) together with small drives (£1.5 kW], the
motor current measured by the drive can be much higher than the actual motor current due to
capacitive currents in the motor cable. Consider this when setting up the stall protection
functions.

P3.9.3.2 STALL CURRENT (ID 710)

The current can be set to 0.0...2*IL. For a stall stage to occur, the current must have exceeded
this limit. If parameter P3.1.3.1 Motor current [imitis changed, this parameter is
automatically calculated to 90% of the current limit.

NOTE! In order to guarantee desired operation, this limit must be set below the current limit.

| 9130.emf

Stall area

Par. ID710

\

Par. ID712

Figure 77. Stall characteristics settings, ID 710 = P3.9.3.2 Stall current, ID 712 = P3.9.3.4
Stall frequency limit

P3.9.3.3 STALL TIME LIMIT (ID 711)
This time can be set between 1.0 and 120.0 s.

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
P3.9.3.1).
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8.7.3 UNDERLOAD (DRY PUMP) PROTECTION

The purpose of the motor underload protection is to make sure 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,
e.g. a broken belt or a dry pump.

Motor underload protection can be adjusted by setting the underload curve with parameters
P3.9.4.2 (Underload protection: Field weakening area load) and P3.9.4.3 (Zero frequency
load). The underload curve is a squared curve set between the zero frequency and the field
weakening point. The protection is not active below 5Hz (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 the drive's nominal current IH are used to find the scaling ratio for the internal torque
value. If other than nominal motoris used with the drive, the accuracy of the torque calculation
decreases.

NOTE! If you use long motor cables [max. 100m) together with small drives (< 1.5 kW], the
motor current measured by the drive can be much higher than the actual motor current due to
capacitive currents in the motor cable. Consider this when setting up the stall protection
functions.

P3.9.4.2 UNDERLOAD PROTECTION: FIELD WEAKENING AREA LOAD (ID 714)
The torque limit can be set between 10.0-150.0 % x TMmotor.

This parameter gives the value for the minimum torque allowed when the output frequency is
above the field weakening point.

If you change parameter P3.1.1.4 (Motor nominal currend) this parameter is automatically
restored to the default value.

A Torque

par. |
ID714 |
Par. |
ID715 Underload  area
: f
H . — >
5 Hz Fieldweakening
point 9131.emf

Figure 78. Setting of minimum load, ID 714 = P3.9.4.2 Underload protection: Field
weakening area load, ID 715 = P3.9.4.3 Underload protection: Zero frequency load
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P3.9.4.4 UNDERLOAD PROTECTION: TIME LIMIT (ID 716)
This time can be set between 2.0 and 600.0 s.

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 parameter P3.9.4.1). If the drive is stopped the
underload counter is reset to zero. See Figure 79. below.

A Underload time counter
Trip area
Par. ID716 +
rip/warning
ar. ID713
Time

Underloadg L]

No underl.
9132.emf

Figure 79. Underload time counter function, ID 713 = P3.9.4.1 Underload fault, ID 716 =
P3.9.4.4 Underload protection:Time limit

P3.9.5.1 Quick sTop MODE (ID 1276)
P3.5.1.26 QUICK STOP ACTIVATION (ID 1213)
P3.9.5.3 QUICK STOP DECELERATION TIME (ID 1256)

P3.9.5.4 RESPONSE TO QUICK STOP FAULT (ID 744)

The Quick stop function is a way to stop the drive in an exceptional manner from I/0 or Fieldbus
in an exceptional situation. The drive can be made to decelerate and stop according to a
separately defined method when the Quick stop is activated. An alarm or fault response can
also be set to leave a mark that a quick stop has been requested in the fault history, if a reset
is required for restart.

NOTE! Quick stop is not an emergency stop or safety function! It is advised that an emergency
stop physically cuts the power supply to the motor.
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Figure 80. Quick stop logic
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P3.9.8.1 ANALOGUE INPUT LOW PROTECTION (ID 767)
This parameter defines if the Al Low Protection is used or not.

Al Low protection is used to detect analogue input signal failures, if the input signal used as
frequency reference or torque reference, or PID/ExtPID controllers are configured to use
analogue input signals.

The user can select, whether the protection is enabled only when the drive is in Run state or
respectively in both Run and Stop states. Response for the Al Low Fault can be selected by
parameter P3.9.8.2 Al Low Fault.

Table 127. AI low protection settings

Selection Selection name Description
number

1 Protection disabled

2 Protection enabled in | The protection is enabled only when the
Run state drive is in run state

3 Protection enabled in | Protection is enabled in both, run and stop
Run and Stop states

P3.9.8.2 ANALOGUE INPUT LOW FAULT (ID 700)

This parameter defines the response for F50 - Al Low Fault (Fault ID: 1050) if Al Low Protection
is enabled by parameter 3.9.8.1.

Al Low protection monitors the signal level of analogue inputs 1-6. Al Low fault or alarm is
generated, if parameter P3.9.8.1 Al Low Protection is Enabled and analogue input signal falls
below 50 % of the defined minimum signal range for 3 seconds.

Table 128.
S::?:;:: Selection name Description
Alarm
Alarm P3.9.1.13 is set to frequency reference
Alarm The last valid frequency is kept as
frequency reference
4 Fault Stop according to Stop mode P3.2.5
Fault Stop by coasting

NOTE! Al Low Fault response 3 (Alarm + Previous Freq) can be used only, if analogue input 1
or analogue input 2 is used as frequency reference.
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8.8 AUTOMATIC RESET

P3.10.1 AUTOMATIC RESET (ID 731)
Activate the Automatic reset after fault with this parameter.

NOTE! Automatic reset is allowed for certain faults only. By giving the parameters P3.10.6 to
P3.10.13 the value 0 or 1 you can either allow or deny the automatic reset after the respective
faults.

P3.10.3 WarT 1IME (ID 717)
P3.10.4 AUTOMATIC RESET: TRIAL TIME (ID 718)
P3.10.5 NUMBER OF TRIALS (ID 759)

The Automatic reset function keeps resetting the faults that appear during the time set with
this parameter. If the number of faults during the trial time exceed the value of parameter
P3.10.5, a permanent fault is generated. Otherwise the fault is cleared after the trial time has
elapsed and the the next fault starts the trial time count again.

Parameter P3.10.5 determines the maximum number of automatic fault reset attempts during
the trial time set by this parameter. The time count starts from the first autoreset. The
maximum number is independent of the fault type.

Wait time Wait time Wait time
P ID717‘ . D717 R D717
Fault trigger T T
Alarm
Reset 1 Reset 2
Autoreset T T
Trial time Trial time [
ID718
Fault active
9096.emf
Number of trials: (ID759 = 2)

Figure 81. Automatic reset function, ID = 717 P3.10.3 Wait time, P3.10.4 Trial time,
ID 759 = P3.10.5 Number of trials

24-hour support +358 (0201 212 575 ¢ Email: vacon(@vacon.com




VACON ® 201 PARAMETER DESCRIPTIONS

8.9 TIMER FUNCTIONS

The time functions (Time Channels) in the Vacon® 100 give you the possibility to program
functions to be controlled by the internal RTC (Real Time Clock]. Practically every function that
can be controlled by a digital input can also be controlled by a Time Channel. Instead of having
an external PLC controlling a digital input you can programme the “closed” and "opened”
intervals of the input internally.

NOTE! The functions of this parameter group can be made the fullest advantage of only if the
battery (option) has been installed and the Real Time Clock settings have been properly made
during the Startup Wizard (see 2 and page 3). Itis not recommended to use these function
without battery backup because the drive’s time and date settings will be reset at every power
down, if no battery for the RTC is installed.

Time channels

The on/off logic for the Time channels is configured by assigning Intervals and/or Timers to
them. One Time channel can be controlled by many Intervals or Timers by assigning as many
of these as needed to the Time channel.

a AssignToChannel

Interval 1 TimeChannel 1

Interval 2

Interval 3

Interval 4

TimeChannel 2

Interval 5

N AN

Timer 1

Timer 2
TimeChannel 3

Timer 3

NN Y Y NN

V )

9146.emf

Figure 82. The intervals and timers can be assigned to time channels in a flexible way.
Every interval and timer has its own parameter for assigning to a time channel.

Intervals

Every interval is given an "ON Time" and "OFF Time" with parameters. This is the daily time
that the interval will be active during the days set with "From Day" and “To Day” parameters.
E.g. the parameter setting below means that the interval is active from 7 am to 9 am every
weekday (Monday to Friday). The Time Channel to which this Interval is assigned will be seen
as a closed "virtual digital input” during that period.

ON Time: 07:00:00
OFF Time: 09:00:00
From Day: Monday
To Day: Friday
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Timers

Timers can be used to set the active Time Channel during a certain time by a command from a
digital input (or a Time Channel].

The below parameters will set the Timer active when Digital Input 1 on Slot A is closed and
keep it active for 30 s after it is opened.

Duration: 30 s
Timer: Digln SlotA.1

Tip! A duration of 0 seconds can be used for simply overriding a Time channel activated from
a digital input without any off delay after the falling edge.

EXAMPLE
Problem:

We have an AC drive for air conditioning in a warehouse. It needs to run between 7am - 5pm
on weekdays and 9am - 1pm on weekends. Additionally, we need to be able to manually force
the drive to run outside working hours, if there are people in the building and to leave it running
for 30 min afterwards.

Solution:

We need to set up two intervals, one for weekdays and one for weekends. A Timer is also
needed for activation outside the office hours. An example of configuration below.

Interval 1:

P3.12.1.1: ON Time: 07:00:00

P3.12.1.2: OFF Time: 17:00:00

P3.12.1.3: Days: Monday, Tuesday, Wednesday, Thursday, Friday
P3.12.1.4: Assign to channel: Time channel 1

SsTOP |( , READY ‘ | 1/0 sTOP ‘1 , READY | ‘ 1/0 sTOP |1 ; READY | | 1/0
m Interval 1 %4 Days Days
ID:1466 M3.12.1.3 D ID M3.12.1.3 o ID: M3.12.1.3.1
ON Time o) [] sunaay
@® o]
o 07:00:00 L [] wonday @
OFF Time [] Tuesday
o 17:00:00 [[] Wednesaay /\
Days Thursday
[« @ Add to favorites g v
O 0 [] rriday
9158.emf
Figure 83.
Interval 2:

P3.12.2.1: ON Time: 09:00:00
P3.12.2.2: OFF Time: 13:00:00

P3.12.2.3: Days: Saturday, Sunday
P3.12.2.4: AssignToChannel: Time channel 1

Timer 1

The manual bypassing can be handled by a digital input 1 on slot A (by a different switch or
connection to lighting).

P3.12.6.1: Duration: 1800 s (30 min)
P3.12.6.3: Assign to channel: Time channel 1

P3.12.6.2: Timer 1: Digln SlotA.1 (Parameter located in digital inputs menu.)
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Finally select the Channel 1 for the I/0 Run command.
P3.5.1.1: Control signal 1 A: Time Channel 1

Interval
Days = Monday to Friday
O =07.00:00 hrs QFF = 17:00:00 hrs C
P

Ctrl Signzl 14 F--

Interval 2 i
Days = Saturday and Sunday !
O =09.00:00 hrs  QFF = 13:00:00 hrs i
1

---—  Start/Stop

Time channel 1 }--

Digital input Ton Slot A

Timer 1
Duration=1800¢ 9136,

Figure 84. Final configuration, where Time channel 1 is used as control signal for start
command instead of a digital input.
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8.10 PID CONTROLLER 1
P3.13.1.9 DEAD BAND (ID 1056)

P3.13.1.10 DEAD BAND DELAY (ID 1057)

The PID controller output is locked, if the actual value stays within the deadband area around
the reference for a predefined time. This function will prevent unnecessary movement and
wear on actuators, e.g. valves.

Dead band (ID1056) Reference
__1_/
' Actual value
Dead band delay (ID1057)}
-
//

Output locked

9097.emf

Figure 85. Dead band

8.10.1 FEEDFORWARD

P3.13.4.1 FEEDFORWARD FUNCTION (ID 1059)

Feedforward usually needs accurate process models, but in some simple cases a gain + offset
type of feedforward is enough. The feedforward part does not use any feedback measurements
of the actual controlled process value (water level in the example 1 below]. Vacon feedforward
control uses other measurements which are indirectly affecting the controlled process value.

Example 1:

Controlling the water level of a tank by means of flow control. The desired water level has been
defined as a setpoint and the actual level as feedback. The control signal acts on the incoming
flow.

The outflow could be thought of as a disturbance that can be measured. Based on the
measurements of the disturbance, we can try to compensate for this disturbance by simple
feedforward control (gain and offset]) which is added to the PID output.

This way the controller would react much faster to changes in the outflow than if you just had
measured the level.
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Level ref-- - . .
PID *Q 7777777 FFW oo |

b @ Outflow
control
Level control

9099.emf

Figure 86. Feedforward control

8.10.2 SLEEP FUNCTION

This function will put the drive into sleep mode, if the frequency stays below the sleep limit for
a longer time than that set with the Sleep Delay. This means that the start command remains
on, but run request is turned off. When the actual value goes below or above the wake-up level
depending on acting mode, the drive will activate run request again, if the start command is
still on. Hence the drive wakes up.

P3.13.5.1 SLEEP FREQUENCY LIMIT 1 (ID 1016)
P3.13.5.2 SLEEP DELAY 1 (ID 1017)
P3.13.5.3 WAKE-uP LEVEL (ID 1018)

This function will put the drive into sleep mode, if the frequency stays below the sleep limit for
alonger time than that set with the Sleep Delay (P3.13.5.2). This means that the start command
remains on, but the run request is turned off. When the actual value goes below or above the
wake-up level depending on the set acting mode, the drive will activate the run request again,
if the start command is still on.
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Actual value
Wake-up level
[ID1018F
-
_—
Sleep delay
Frequenc\y (ID1017)
Sleep limit
(ID1016) %
<
&
B
Regulating mode Sleep Regulating mode

Figure 87. Sleep limit, Sleep delay, Wake-up level

P3.13.5.4 SP1 SLEEP BOOST (ID 1793)
P3.13.5.9 SP2 SLEEP BOOST (ID 1794)

Automatic increase of PID regulation setpoint before entering sleep state allows to build a
higher process value and therefore maintain the sleep state longer, even with some moderate
leakage.

Boost level is applied after the usual conditions to enter sleep state (frequency threshold and
delay) are positively verified. After the increment in Setpoint has been reached by Actual, boost
increment on Setpoint is cleared and the drive enters sleep state, stopping the motor.

The boost increment will be positive with direct PID regulation (P3.13.1.8 = Normall, and
negative with reverse PID regulation (P3.13.1.8 =Inverted).

If the actual value does not reach the incremented setpoint, the boost value is anyway cleared
after the time set with P3.13.5.5. In this case the drive returns to normal regulation with normal
setpoint.

In a Multipump setup: if during boosting an auxiliary pump is started, boosting sequence is
aborted and normal regulation is resumed.
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8.10.3 FEEDBACK SUPERVISION

Feedback supervision is used to control that the PID Feedback value (process actual value)
stays within predefined limits. With this function you can e.g. detect a major pipe burst and stop
unnecessary flooding.

P3.13.6.1 ENABLE FEEDBACK SUPERVISION (ID 735)

These parameters define the range, within which the PID Feedback signal value is supposed to
stay in a normal situation. If the PID Feedback signal goes above or below the defined
supervision range for longer time than what is defined as the Delay, a PID Supervision fault
(F101) will be triggered.

Upper limit ! } Actualvalue |
ID736) T | I —
| | | | | Reference
| |
Lower timit | NN e
(ID758)
//

Delay (ID737)

9100.emf

Regulating mode Alarm or fault

Figure 88. Feedback supervision
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8.10.4 PRESSURE LOSS COMPENSATION

Upper and lower limits around the reference are set. When the actual value goes above or
below the limit, a counter starts counting up towards the Delay (P3.13.6.4). When the actual
value is within the allowed area, the same counter counts down instead. Whenever the counter
is higher than the Delay, an alarm or fault (depending on the selected response with parameter
P3.13.6.5) is generated.

Pressure
A
No flow
”
-
//

Pipe length

Position 1 A A Position2 A\ A\

9101.emf

Figure 89. Position of pressure sensor (PT)

When pressurising a long pipe with many outlets, the best place for the sensor would probably
be halfway down the pipe (Position 2). However, sensors might, for example, be placed directly
after the pump. This will give the right pressure directly after the pump, but farther down in
the pipe the pressure will drop depending on the flow.

P3.13.7.1 ENABLE SETPOINT 1 (ID 1189)

P3.13.7.2 SETPOINT 1 MAX COMPENSATION (ID 1190)

The sensor is placed in Position 1. The pressure in the pipe will remain constant when there is
no flow. However, with flow, the pressure will drop farther down in the pipe. This can be
compensated by raising the setpoint as the flow increases. In this case, the flow is estimated
by the output frequency and the setpoint is linearly increased with the flow as in Figure 90.
below.
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Setpoint
A

Setpoint + Max compensation

Setpoint
Min Freq and Flow Max Freq and Flow
Pressure
A
e :
No flow With flow ang compensation
//
//

Pipe length

Position 1 Position 2

9102.emf

Figure 90. Enable setpoint 1 for pressure loss compensation
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8.10.5 SOFT FILL

Soft Fill function is used to bring the process to a certain level at slow speed before the PID
Controller start to control. This function can be used e.g. to fill the empty pipe line slowly,
avoiding "water hammers” that could otherwise break the pipes.

It is recommended to use Soft Fill function always when using Multi Pump functionality.
P3.13.8.1 SOFT FILL FUNCTION (ID 1094)
The parameter defines the operation mode of Soft Fill function.

Using Soft Fill function in the Multipump system is recommended to avoid the "water
hammers” that could break the pipe.

0 = Disabled

Soft Fill function is disabled and not used.

1 = Enabled (Level)

Soft Fill function is enabled. When the drive is started, the drive runs at a constant frequency
(P3.13.8.2 Soft Fill Frequency) until the PID feedback signal reaches the soft fill level (P3.13.8.3
Soft Fill Level]. When soft fill level is reached, PID controller starts to regulate.

In addition, if the soft fill level is not reached within the soft fill timeout (P3.13.8.4 Soft Fill
Timeout), a soft fill fault is generated (if P3.13.8.4 Soft Fill Timeout is set to greater than zero).

The soft fill mode is typically used in vertical installations.

2 = Enabled (Timeout)

Soft Fill function is enabled. When the drive is started, the drive runs at a constant frequency
(P3.13.8.2 Soft Fill Frequency] until the soft fill time (P3.13.8.4 Soft Fill Timeout) has elapsed.
After the soft filling time, PID controller starts to regulate.

In this mode, soft fill fault is not available.
This soft fill mode is typically used in horizontal installations.

P3.13.8.2 SOFT FILL FREQUENCY (ID 1055)

The parameter defines the constant frequency reference, which is used when Soft Fill function
is active.

P3.13.8.3 SOFT FILL LEVEL (ID 1095)

The parameter is used only, if the option "Enabled (Level])" is selected to Soft Fill function
parameter( P3.13.8.1 Soft Fill Function).

The parameter defines the PID feedback signal level, which has to be reached before Soft Fill
function is deactivated and PID controller starts to regulate.
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P3.13.8.4 SOFT FILL TIMEOUT (ID 1096)

The operation of the parameter depends on the selection of Soft Fill function parameter
(P3.13.8.1 Soft Fill Function).

If option "Enabled (Level)" is selected to Soft Fill function parameter (P3.13.8.1 Soft Fill
Function), this parameter defines the timeout after which the soft fill fault is generated (if the
defined soft fill level is not reached].

If option "Enabled (Timeout)" is selected to Soft Fill function parameter (P3.13.8.1 Soft Fill
Function), this parameter defines how long the drive runs at the constant soft fill frequency
(P3.13.8.2 Soft Fill Frequency) before PID controller starts to regulate.

P3.13.8.5 SOFT FILL FAULT RESPONSE (ID 738)

Fault response selection for F100 - PID Soft Fill Timeout Fault.
0 = No Action

1 =Alarm

2 = Fault (Stop according to stop mode)
3 = Fault (Stop by coasting])

Reference ?
P —_— —= — —,——eY . 'S
SActual value
o I 5 Softfilllevel .
e
4/""
|
|
i Frequency
|
i Soft fill frequency
' |
|
|
|
Soft fill mode Regulating mode 9105.emf

Figure 91.Soft Fill function
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8.10.6 SLEEP - NO DEMAND DETECTION FUNCTION

Setpoint is reached and frequency reference is steady within a parametric range band, which
is right above the sleep frequency threshold. A temporary bias is added to Actual value. If
demand is absent, this will bring the output frequency below the sleep frequency threshold. If
Actual value remains stable, the drive will be forced to sleep. See Figure 92. below.

Specifically, if Error (Setpoint-Actual] is within a given hysteresis band across zero:
SNDD error hysteresis <= Error <= SNDD error hysteresis
and the following relation holds true for the amount of time defined by SNDD supervision time:

Max[Output Frequency(t])] - Min[Output Frequency(t]] < SNDD freq hyst

A temporary bias value is added to Actual value. If Output frequency falls below Sleep
frequency threshold for the required amount of time while Error remains within the band, the
drive enters sleep mode and Actual value bias is removed.

If any of the following conditions occur:

- The error exceeds the hysteresis band

- Output frequency variation exceeds SNDD frequency hysteresis,
the bias on Actual is removed and normal operation is resumed.

The bias increment on Actual will be positive with direct PID regulation (P3.13.1.8 = Normal),
and negative with reverse PID regulation (P3.13.1.8 =Inverted).

The function is enabled by parameter SNDD Enable. The function is inactive, if any of the
related parameters = 0.
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A out

A 4

A 4

- -

A 4

3094.emf

Figure 92. Sleep, no demand detection

A = Output frequency is within hysteresis for given time, bias is added to
actual value here

B = Entering sleep mode here

C = SNDD frequency hysteresis (P3.13.10.3)

D = SNDD Supervision time (P3.13.10.4)

E = Sleep delay time (P3.13.5.2)

F = Process unit (P3.13.1.4)

G = Error band across zero

H=Error

| = Actual value bias
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8.10.7 INPUT PRESSURE SUPERVISION

The Input pressure supervision function is used to supervise that there is enough water in the
inlet of the pump, to prevent the pump from sucking air or causing suction cavitation. This
function requires a pressure sensor to be installed on the pump inlet, see Figure 93.

If the pump inlet pressure falls below the defined alarm limit, an alarm will be triggered and
the pump output pressure reduced by decreasing the PID controller setpoint value. If the inlet
pressure still keeps falling below the fault limit, the pump is stopped and a fault will be
triggered.

ol

3080.emf

Figure 93. Location of pressure sensor (PT), I = inlet, O = outlet

Input Pressure
A

Input Pressure Monitor

Supervision Alarm Level

Supervision Fault Level

PID Setpoint ! Supervision i Supervision

A Fault Delay | | Fault Delay |
PID Setpoint —_— b b
i PID Setpoint
! | Reduction
Input Pressure Alarm |
(Digital output signal
Motor Running | ,,,,,,,,,,,,,,,,,, Yes

9213.emf

Figure 94.Input pressure supervision
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8.11 MULTIPUMP FUNCTION

Multipump function is designed for controlling a system where up to 8 motors (e.g. pumps,
fans or compressors) are operating in parallel. The internal PID controller of the drive
regulates the system by running a necessary number of motors and controlling the speed of
the motor(s) depending on the demand.

8.11.1 MULTIPUMP (MULTIDRIVE) COMMISSIONING CHECKLIST

The following check list will assist you in configuring the basic settings of the Multipump
(Multidrive) system. If you are using keypad for parametrisation, application wizard will also
assist you through these basic settings.

Start the commissioning with the drives, which have PID feedback signal (e.g. pressure sensor)
connected to an analogue input (default: Al2). Go through all the drives in the system.

Check the wirings.

 Power cabling (mains cable, motor cable): See the drive installation
manual.

» Control cabling (I/0, PID Feedback sensor, Communication): See the
wiring diagramme in chapter 1.5.4.2 and the default 1/0 connections in
1 chapter 1.5.4.1.

e Make sure that the start command is connected to all drives in the
system (by default, DI1).

e If redundancy is needed, make sure that PID Feedback signal (by
default: Al2) is wired at least to two drives. See the wiring instructions
in chapter 1.5.4.2.

Power up the drive and start parametrisation.

e Start parametrisation with the drives, which have PID Feedback
2 signal connected. These drives are meant to operate as ‘leading drive’
(master of the Multipump system).

* Parametrisation can be done e.g. with keypad or PC tool.

Select 'Multipump (Multidrive)' application configuration with
parameter P1.2.

* Most of the Multipump-related settings and configurations are
made automatically, when 'Multi-Pump(Multidrive)' application is
3 selected with parameter P1.2 Application (ID 212). See ch. 1.4.4.

e |f you are using the keypad for parametrisation, the application
wizard will be started when parameter P1.2 Application (ID 212] is
changed. The Application wizard will assist you through the most
common Multipump-related questions.

Set motor parameters.

4 e Set motor nameplate parameters according to the rating plate of the
motor.
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Set total number of drives used in the Multipump system.

* This value is set with parameter P1.35.11 (Quick setup parameter
menu).

5 * The same parameter can be found from menu Parameters -> Group
3.15

-> P3.15.2
* By default, the Multipump system is configured for 3 pumps (drives).

Select drive operation mode in Multipump system
* Go to parameter P1.35.13 (Quick setup parameter menu).

* The same parameter can be found from menu Parameters -> Group
6 [315->P3.154

* Select 'Leading Drive', if a PID feedback -signal (e.g. pressure
sensor] is connected to this drive.

e Select "Auxiliary Drive’, if the PID feedback signal is not available.
Set pump ID number.

* Go to parameter P1.35.12 (Quick setup parameter menu).

® The same parameter can be found from menu Parameters -> Group
3.15-> P3.15.3

e Each drive in the Multipump system must have a unique ID number.
7 ID numbers have to be in numerical order, starting from number 1.

e Same ID number must not be used for several drives. Otherwise, the
communication between drives will not work properly.

e Drives, which have a PID feedback signal connected, are typically
having the smallest ID numbers (e.g. ID 1 and ID 2) to provide the
shortest possible start-up delay when powering up the system.

Configure the Interlocking function.
* Go to parameter P1.35.14 (Quick setup parameter menul.

® The same parameter can be found from menu Parameters -> Group
3.15-> P3.15.5

8 e By default, the interlocking function is enabled.

e Select 'Enabled’, if the interlocking signal is connected to the drive’s
digital input DI5 (Interlocking signal = digital input signal telling if this
pump is available in the Multipump system or not).

® Otherwise, select ‘Not Used'. Then the system assumes that all
pumps in the Multipump system are available.

Check the source of PID Setpoint signal

» By default, PID setpoint value is taken from the analogue input Al1.
9 * If constant setpoint value is needed (e.g. always 5 bar]), set
parameter P1.35.5 Setpoint 1 Source to ‘Keypad SP1" and enter the
constant setpoint value to parameter P1.35.6 Keypad SP1.

Now, the basic settings of Multipump system are configured. Same check list can be used
when configuring the next drives in the system.
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8.11.2 SYSTEM CONFIGURATION

Multipump function has two different configurations, depending on the how many drives are
included in the system:

Single drive configuration

Single Drive mode is designed to control a system of one variable speed pump and up to 7
auxiliary pumps. The internal PID controller of the drive controls the speed of one pump and
gives control signals (via relay outputs) to start/stop the auxiliary pumps. External contactors
are needed to switch the auxiliary pumps to supply mains.

Start / Stop

3088.emf

Figure 95. Single drive configuration (PT = pressure sensor)
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Multidrive configuration

Multidrive modes (Multimaster and Multifollower) are designed to control a system of up to 8
variable speed pumps. Each pump is controlled by its own drive. The internal PID controller of
the drive regulates all pumps. Drives communicate via communication bus (Modbus RTU).

The figure below presents the Multidrive configuration principle. See also the general electric
diagramme of a multipump system in chapter 1.5.4.2 Multipump (Multidrive) system electric

wiring diagramme.

Start/ Stop

= = = =

1 1
I M8 I 3089.emf

Figure 96. Multidrive configuration (PT = pressure sensor)
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P3.15.1 MuLtipump MoDE (ID 1785)
The parameter defines the configuration and operation mode of Multipump system.

0 =Single drive

Single drive mode is designed to control a system of one variable speed pump and up to 7
auxiliary pumps. The internal PID controller of the drive controls the speed of one pump and
gives control signals (via relay outputs) to start/stop the auxiliary pumps. External contactors
are needed to switch the auxiliary pumps to supply mains.

One of the pumps is connected to the drive. This pump operates as a regulating pump. When
the regulating pump notices a demand for more capacity (running at maximum frequency),
but cannot produce this by itself, it requests the next auxiliary pump to start via relay output
signal. When the auxiliary pump is started, the regulating pump continues regulating, starting
from minimum frequency.

When the regulating pump notices that there is too much capacity (running at minimum
frequency), it requests the recently started auxiliary pump to stop. If there are no auxiliary
pumps running when the regulating pump notices overcapacity, it will go into Sleep mode (if
Sleep function is enabled).

[
[
'
'
'
'
'
'

—
'
[}
)
[}
Il

am
P1 P2 P3

Figure 97. Pump regulation in Single drive mode

P1is the regulating pump
B = Auxiliary pump connected to mains (Direct-On-Line)

1 = Multifollower

Multifollower mode is designed to control a system of up to 8 variable speed pumps. Each
pump is controlled by its own drive. The internal PID controller of the drive regulates all

pumps.
One of the pumps operates always as a regulating pump. When the regulating pump notices a
demand for more capacity (running at maximum frequency), but cannot produce this by itself,
it requests the next pump to start via communication bus. Next pump accelerates and starts
to run at the speed as the regulating pump. In other words, auxiliary pumps follow the speed
of the regulating pump.
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When the regulating pump notices that there is too much capacity (running at minimum
frequency), it requests the recently started pump to stop. If there are no auxiliary pumps
running when the regulating pump notices overcapacity, it will go into Sleep mode [if Sleep
function is enabled).

——

Figure 98. Regulation in Multifollower mode. Pump 1 is regulating, and pumps 2 and 3 are
following the speed of pump 1, as shown with curves A.

3072.emf

1 = Multimaster

Multimaster mode is designed to control a system of up to 8 variable speed pumps. Each
pump is controlled by its own drive. The internal PID controller of the drive regulates the
pumps.

One of the pumps operates always as a regulating pump. When the regulating pump notices a
demand for more capacity (running at maximum frequency), but cannot produce this by itself,
it locks itself at a constant producing speed and requests the next pump to start and start to
regulate.

When the regulating pump notices that there is too much capacity (running at minimum
frequency]), it stops itself and the pump running at a constant producing speed starts to
regulate.

If there are several pumps running at a constant producing speed, the recently started pump
starts to regulate. If there are no pumps running at constant producing speed when the
regulating pump notices overcapacity, it will go into Sleep mode (if Sleep function is enabled).
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min

P1 ) P3

Figure 99. Regulation in Multimaster mode. Curves A show the regulating of the pumps.
B = The pumps are locked to constant production frequency

P3.15.2 NUMBER OF puMPs (ID 1001)

Defines the total number of pumps in the installation. The maximum number of pumps in
Multipump system is 8.

This parameter is set by the installation. If you take e.g. one drive out (for pump service), this
parameter does not have to be changed.

NOTE! In Multifollower and Multimaster modes, all drives must have the same value in this
parameter. Otherwise the communication between drives will not work properly.

P3.15.3 Pump ID NUMBER (ID 1500)
The parameter is used only in Multifollower and Multimaster modes.

Each drive (pump) in the installation must be given a unique number. First drive in the system
should always have the ID number 1 and the numbers of the drives have to be in numerical
order.

Pump number 1 is always the primary master of the Multipump system. Drive number 1 is
controlling the process and running the PID controller. This means that PID Feedback and PID
Setpoint -signals have to be connected to drive number 1.

If the drive number 1 is not available in the system (e.qg. drive is powered down or not able to
communicate with other drives), the next drive will start to operate as a secondary master of
the Multipump system.

NOTE! The communication between drives will not work properly if:
e Pump ID numbers are not in numerical order (starting from 1) or,

e Two drives have the same ID number.

Tel. +358 (0) 201 2121  Fax +358 (0)201 212 205




PARAMETER DESCRIPTIONS VACON ® 222

P3.15.4 DRIVE OPERATION MODE (ID 1782)

The parameter is used only, if ‘Multifollower’ or ‘Multimaster’ modes are selected with
parameter P3.15.1.

The parameter defines whether this drive is able to operate as a master unit of the Multipump
system. At least one of the drives in Multipump system have to be configured as the master
drive (Leading Drive). Typically, drive number 1is configured as Leading Drive for ensuring the
shortest possible start-up delay for the system in power-up situation.

0 = Auxiliary drive

The drive is able to operate as a slave unit in Multipump system, meaning that e.g. PID
feedback or setpoint signals are not connected to this drive. This drive just fulfills the
commands (start command and frequency reference) received from the master drive.

1 = Leading drive

The drive is able to operate as a master drive in Multipump system, meaning that the drive’s
PID controller is configured (parameterised) and PID feedback and setpoint signals are
connected to this drive. When operating as ‘Leading Drive’, this drive regulates the process and
gives start commands and frequency references to the other drives in the system.

Redundancy

If redundancy is needed in Multipump (Multidrive) system, several drives can be configured to
‘Leading Drive' mode (parameter P3.15.4). This means that if the actual leading drive gets
faulted so that it is not able to communicate with the other drives anymore (e.g. power-loss),
the next drive (which is configured to ‘Leading Drive' -mode] starts to operate as the leading
drive after a delay.

NOTE! This requires also that e.g. PID feedback signal is connected to all drives, which are
configured to ‘Leading Drive’ mode.
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8.11.3 INTERLOCKS

Interlock function can be used to tell Multipump system by digital input signals, which pumps
are available in the system, and which are not. Multipump system controls only the pumps with
active interlock data.

This function can be used to tell the Multipump system e.g. if one of the pumps is removed from
the system for maintenance. Interlock signals typically come from motor switches.

P3.15.2 INTERLOCK FUNCTION (ID 1001)
Interlocks can be used to tell the Multi Pump system that a motor is not available e.g. because
of the motor is removed from the system for maintenance or bypassed for manual control.

Enable this function to use the interlocks. Choose the needed status for each motor by digital
inputs (parameters P3.5.1.34 to P3.5.1.37). If the input is closed (TRUE] the motor is available
for the Multi Pump system, otherwise it will not be connected by the Multi Pump logic.

8.11.4 FEEDBACK SENSOR CONNECTION IN A MULTIDRIVE SYSTEM

The best accuracy and redundancy in Multipump system is reached by using individual
(feedback] sensors for each drive. See Figure 100 below.

Drive 1: Standard |1 /O Board

Terminal
Actual value - 4 | Al2+ Analog input2 +
5 | Al2- Analog input2 -
(0)4.20mA = - 6 | 24Vout 24V auxiliary voltage
L 7 |GND 1/0 ground
e | swa |
Actual value - 4 | Al2+ Analog input2 +
5 | Al2- Analog input2 -
(0)4.20mA |+ ’7 6 | 24Vout 24V auxiliary voltage
L 7 | GND 1/0 ground
g | s
Actual value - 4 | Al2+ Analog input2 +
5 | Al2- Analog input2 -
(0)4.20mA = - 6 | 24Vout 24V auxiliary voltage
L 7 | GND 1/0 ground

3096.emf

Figure 100. Principle wiring of the individual feedback sensors

A common sensor can also be used. The sensor (transducer] can be supplied either by using
the external 24V power supply or from the drive control board.
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Drive 1: Standard YO Board

Actual value - 4 | Al2+ Analog input 2 +
. 5 | Al2- Analog input 2 -
(0)4..20mA
12 | 24Vout 24V auxiliary voltage
\/ 13 | GND 1/0 ground
17 | CM Common for DI 1-DI6

Drive 2: Standard YO Board

[ Tomina | g
4 | Al2+ Analog input 2 +
5 | Al2- Analog input 2 -
12 | 24Vout 24V auxiliary voltage
{ 13 | GND 1/0 ground
N 17 |CM Common for DI 1-DI6

Drive 3: Standard YO Board

4 | Al2+ Analog input 2 +

5 | Al2- Analog input 2 -

12 | 24Vout 24V auxiliary voltage

13 | GND 1/0 ground

17 |CM Common for DI 1-DI6
3097.emf

Figure 101.Principle wiring of common sensor (supplied from the drive I/O board)

- | External 24V
Supply

+

Drive 1: Standard |1 /0 Board

e | swa |
Actual value - 4 | Al2+ Analog input2 +
. —1 5 |Al2- Analog input?2 -
(0)4..20mA
- 6 | 24Vout 24V auxiliary voltage
7 |GND 1/0 ground

Drive 2: Standard |1/O Board

I
L— 4 | Al2+ Analog input2 +
— 5 |Al2- Analog input2 -

6 | 24Vout 24V auxiliary voltage

7 |GND 1/0 ground

Drive 3: Standard |1 /O Board

e | swa |
L— 4 [AI2+ Analog input2 +
5 | Al2- Analog input?2 -
6 | 24Vout 24V auxiliary voltage
7 |GND 1/0 ground
3098.emf

Figure 102. Principle wiring of common sensor (supplied from the external 24V)
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In Multidrive configuration, the digital inputs are isolated from the ground, meaning that digital
input is active when connected to GND. Isolation DIP switch needs to be set to 'Float’ position.
See Figure 103. below.

a =
J 2 o ¢
-m S |i‘ -

<
<

Digital inputs

Floating
Connected to GND (Default!)

HE

CYYYY 9@@@@@@@@

f

9109.emf

Figure 103. Isolation DIP switch

P3.15.6 AUTOCHANGE (ID 1027)

Table 129.

Selection Selection name Description

0 Disabled The priority/starting order of the motors is always 1-2-3-
4-5in normal operation. It might have changed during
run, if interlocks have been removed and added again, but
the priority/order is always restored after a stop.

1 Enabled (interval) Autochange function is enabled. Starting order of the
pumps is rearranged at defined interval. The interval time
between the starting order rearrangement events is
defined by parameter P3.15.8, Autochange Interval. Auto-
change interval timer is running only when Multipump
system is running.

2 Enabled (real time) Autochange function is enabled. Starting order of the
pumps is rearranged at selected weekdays, at the defined
time of the day. Autochange days and time of day can be
defined with parameters P3.15.9 and P3.15.10 .

NOTE! This mode requires RTC-battery to be installed
into the drive.

EXAMPLE:

In the autochange sequence after the autochange has taken place, the motor with the highest
priority is placed last and the others are moved up by one place:

Starting order/priority of motors: 1->2->3->4->5

--> Autochange -->

Starting order/priority of motors: 2->3->4->5->1

--> Autochange -->
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Starting order/priority of motors: 3->4->5->1->2

P3.15.7 AUTOCHANGED PUMPS

Table 130.

Selection ‘ Selection name ‘ Description

0 Auxiliary pumps Motor 1 (motor connected to AC drive) is always
frequency-controlled and not affected by interlocks.

1 All pumps All motors can be controlled and are affected by
interlocks.

NOTE! See also chapter 1.5.3 Multipump (single drive) application.

WIRING

There are two different ways to make the connections depending on whether selection 0 or 1
is set as parameter value.

0 = Auxiliary pumps:

The AC drive or the regulating motor is not included in the autochange or interlocks logic. The
drive is directly connected to motor 1 as in Figure 104. below. The other motors are auxiliary
ones, connected to the mains by contactors and controlled by relays in the drive.

%

M1 M3
M1‘RO M3‘RO
| K3|!:|

X

3086.emf

Figure 104. M1-3 RO = Motor control from relay, X = not used
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1 = All pumps:

If the regulating motor needs to be included in the autochange or interlock logic, make the
connection according to Figure 105. below.

Every motor is controlled with one relay and the contactor logic makes sure that the first
connected motor is always connected to the drive and next to the mains.

3~

K3 K2 K3 K3 K1 K3 K1 K2 K1
K2 K1 K2

K1.1 K1 K2.1 K2 K3.1 K3

K1 K11 K2 K21 K3 K3.1

3087.emf

Figure 105. M1-3 RO = Motor control from relay
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P3.15.8 AUTOCHANGE INTERVAL (ID 1029)

The parameter defines the interval time between autochange (pump starts to rearrange order)
events. This parameter is used only if interval-based autochange mode (1/ Enabled (Interval])
is selected with parameter P3.15.6.

Autochange will take place when the following conditions are fulfilled:
e Multipump system is running (start command is active)
* Autochange interval time has expired

e Regulating pump is running below the frequency defined with parameter P3.15.11
Autochange Frequency Limit

e Number of the running pumps is less or equal to the limit defined with parameter P3.15.12
Autochange Pump Limit

P3.15.9 AUTOCHANGE DAYS (ID 15904)

P3.15.10 AUTOCHANGE TIME (ID 1787)

These parameters define the weekdays and the time of the day when the autochange (pump
starts to rearrange order) takes place. These parameters are used only if real time-based
autochange mode (2 / Enabled (Real Time)) is selected with parameter P3.15.5.

Autochange will take place when the following conditions are fulfilled:

Multipump system is running (start command is active)

The defined autochange weekday and the time of the day have been reached
Regulating pump is running below the frequency defined by parameter P3.15.11.
Number of the running pumps is less or equal to the limit defined with parameter
P3.15.12

P3.15.11 AUTOCHANGE FREQUENCY LIMIT (ID 1031)

P3.15.12 AUTOCHANGE PUMP LIMIT (ID 1030)

These parameters define the level below which the used capacity must remain so that
autochange can take place.

This level is defined as follows:

e |f the number of running pumps in Multipump system is less or equal to the limit defined
by parameter P3.15.12 and the regulating pump is running below the frequency defined by
parameter P3.15.11, the autochange can take place.

NOTE! These parameters are needed mainly in Single drive mode, because an autochange
event may need to restart the whole system (depending on how many motors are currently
running).

In Multifollower and Multimaster modes it is recommended to set these parameters to their
maximum values to allow an autochange event immediately at the autochange time.
Multifollower and Multimaster modes are optimised to handle the autochange situation
discreetly, regardless of the number of pumps running.
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P3.15.13 BANDWIDTH (ID 1097)

P3.15.14 BANDWIDTH DELAY (ID 1098)

These parameters define the conditions for starting/stopping pumps in Multipump system. The
number of running pumps is increased/decreased if PID controller is not able to keep the
process value (feedback) within the defined bandwidth around the setpoint.

Bandwidth area is defined as a percentage of PID setpoint. As long as the PID feedback value
stays inside the bandwidth area, there is no need to increase/decrease the number of running
pumps.

When feedback value goes outside the bandwidth area, the time defined by parameter P3.15.14
must elapse before the number of running pumps will be increased/decreased. The figure 90.
below shows the criteria for starting and stopping the auxiliary pumps. The number of running
pumps isincreased/decreased if PID controlleris not able to keep the process value (feedback]
(C) within the defined bandwidth around the setpoint (D).

P3.15.14 P3.15.14 G
F
I I I
P3.1513 | I
I I I
T I I I I
f f — f f o=
I I I I
I I I
I I
I I I I
I I I I
I I I I
I I I I
I I I I
®
I I I |
R S SRR 2
| | | - ®
: D — 0
| | | |
J03Temf

Figure 106. Criteria for starting and stopping the auxiliary pumps. (P3.15.13 = Bandwidth,
P3.15.14 = Bandwidth delay)

Criteria for increasing the number of running motors:

e Feedback value is outside the bandwidth area
e Regulating pump is running at a “close-to-max" frequency (-2Hz) (A in the figure)
e There are more pumps available
e Conditions above are fulfilled for a longer time than the bandwidth delay
Criteria for decreasing the number of running motors:

Feedback value is outside the bandwidth area

Regulating pump is running at a "close-to-min" frequency (+2Hz] (B in the figure)
There are more pumps available

Conditions above are fulfilled for a longer time than the bandwidth delay
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P3.15.17.1 Pump 1 INTERLOCK (ID 426)
The parameter defines the digital input of the drive, where the interlocking (feedback] signal
of pump (1) is read.

If Pump Interlocking function (P3.15.5) is enabled, the drive will read the status of Pump
Interlock (feedback] digital inputs. If the input is closed (TRUE], the motor is available for
Multipump system, otherwise it will not be included to Multipump system.

If Pump Interlocking function (P3.15.5) is not used, the statuses of Pump Interlock (feedback]
digital inputs are not read and the Multipump system assumes that all pumps in the system
are available.

NOTE!

* InSingle drive mode, the digital input signal selected with this parameter, indicates the
interlocking status of pump 1 in Multipump system.

e In Multifollower and Multimaster modes, the digital input signal selected with this
parameter indicates the interlocking status of the pump, which is connected to this
drive.

P3.15.17.2 puMP 2 INTERLOCK (ID 427)
P3.15.17.3 pUMP 3 INTERLOCK (ID 428)
P3.15.17.4 pumP 4 INTERLOCK (ID 429)
P3.15.17.5 pump 5 INTERLOCK (ID 430)
P3.15.17.6 puMP 6 INTERLOCK (ID 486)
P3.15.17.7 puMP 7 INTERLOCK (ID 487)

P3.15.17.8 puMP 8 INTERLOCK (ID 488)

These parameters define the digital inputs of the drive, where the interlocking (feedback]
signals of pumps 2...8 are read.

NOTE! These parameters are used in Single Drive mode only.

If Pump Interlocking function (P3.15.5) is enabled, the drive will read the status of Pump
Interlock (feedback]) digital inputs. If the input is closed (TRUE), the motor is available for the
Multipump system, otherwise it will not be included to Multipump system.

If Pump Interlocking -function (P3.15.5) is not used, the statuses of Pump Interlock (feedback]
digital inputs are not read and the Multipump system assumes that all pumps in the system
are available.

8.11.5 OVERPRESSURE SUPERVISION

The Overpressure supervision function is used for pressure supervision in Multipump system.
E.g. when the main valve of the pump system is rapidly closed, the pressure in the pipelines
will increase quickly. The pressure might even rise too fast for PID controller to react. The
Overpressure supervision is used to prevent the pipes from bursting by quickly stopping the
running of auxiliary motors in Multipump system.
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P3.15.16.1 ENABLE OVERPRESSURE SUPERVISION (ID 1698)

If the Overpressure supervision is enabled and the PID feedback signal (pressure) exceeds the
supervision level defined by parameter P3.15.16.2, all auxiliary motors will be stopped in
Multipump system. Only the regulating motor keeps running normally. Once the pressure
decreases, the system will continue working normally, re-connecting the auxiliary motors one
by one. See Figure 107.

The Overpressure supervision function will monitor PID Controller feedback signal and stop all
auxiliary pumps immediately, if the signal exceeds the defined overpressure level.

Pressure
A PID Feedback

Superv. (1D21)
Alarm Level  |----mmmmmmmo oo

ID1699

PID Setpoint
ID167

Motor2 ,///¥——————mo—— ON

Motogr3 — ON

9133.emf

Figure 107. Overpressure supervision

8.11.6 PUMP RUNNING TIME COUNTERS

In Multipump system, the running time of each pump is supervised by an individual run time
counter. E.g. the pump starting order is arranged based on the pump runtime counter values
for equalising the wear of all pumps in the system.

Pump runtime counters can also be used for indicating the operator that a pump requires
maintenance (see P3.15.19.4 - P3.15.19.5 below].

Pump runtime counters can be found from monitoring menu, see chapter 3.1.10.

P3.15.19.1 SET RUNTIME COUNTER (ID 1673)

When this button-type parameter is pressed, the runtime counter of the selected pump(s)
(P3.15.19.3) will be set to the defined value.

P3.15.19.2 SET RUNTIME COUNTER: VALUE (ID 1087)

The parameter defines the runtime counter value, which will be set to the runtime counter(s)
of the pumpl(s) selected with P3.15.19.3.

NOTE! In Multimaster and Multifollower modes, it is possible to reset (or set to desired value)
only "Pump (1) Running Time" counter. (In Multimaster and Multifollower modes, "Pump (1)
Running Time"monitoring value indicates the hours of the pump, which is connected to this
drive, regardless from the pump ID number).

Example:

In Multipump (Single drive) system, pump number 4 has been replaced with a totally new pump
and the "Pump 4 Running Time" counter value needs to be reset.

1. Select 'Pump’ 4 with parameter P3.15.19.3.
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2. Set parameter P3.15.19.2 value to ‘0 h'.
3. Press button-type parameter P3.15.19.1.
4. "Pump 4 Running Time" has been reset.

P3.15.19.3 SET RUNTIME COUNTER: PUMP SELECTION (ID 1088)

The parameter is used to select the pump(s], the runtime counter value of which will be reset
(or set to desired value) when button-type parameter P3.15.19.1 is pressed.

If Multipump (Single drive) mode is selected, the following selections are available:

0 = All Pumps
1=Pump (1)
2 =Pump 2
3=Pump3

4 =Pump 4
5=Pump5
6=Pumpé6

7 =Pump 7

8 =Pump 8

If Multifollower or Multimaster mode is selected, only the following selection is available:

1=Pump (1)

NOTE! In Multimaster and Multifollower modes, it is possible to reset (or set to desired value)
only the "Pump (1) Running Time" counter. (In Multimaster and Multifollower modes, "Pump
(1) Running Time" monitoring value indicates the hours of the pump, which is connected to this
drive, regardless of the pump ID number).

Example:

In Multipump (Single drive) system, pump number 4 has been replaced with a totally new pump
and the "Pump 4 Running Time" counter value needs to be reset.

1. Select 'Pump’ 4 by parameter P3.15.19.3.
2. Set parameter P3.15.19.2 value to ‘0 h'.
3. Press button-type parameter P3.15.19.

4. "Pump 4 Running Time" has been reset.

P3.15.19.4 RUNTIME ALARM LIMIT (ID 1109)

P3.15.19.5 RUNTIME FAULT LIMIT (ID 1110)

Pump runtime counters can also be used for indicating the operator that pump maintenance
needs to be carried out. When pump run time counter value exceeds the defined limit, an alarm
or fault will be triggered respectively. When the maintenance has been carried out, the runtime
counter can be reset (or forced to desired value).
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NOTE!

e In Multipump (Single drive] mode, alarm and fault limits are common for all pumps. An
alarm or fault will be triggrered, if any of the individual runtime counters (Pump
1...Pump 8] exceeds the limit value.

e |n Multimaster and Multifollower modes, each drive monitors only its own pump
running time (‘Pump (1) Running Time'). This means that alarm and fault limits have to
be activated and configured individually for each drive.
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8.12 MAINTENANCE COUNTERS

The maintenance counter is a way of indicating the operator that maintenance needs to be
carried out. For example, a belt needs to be replaced or oil in a gearbox should be changed.

There are two different modes for the maintenance counters, hours or revolutions*1000. The
counters are only incremented during Run mode in either case.

NOTE! Revolutions are based on motor speed, which is only an estimate (integration every
second).

When the counter exceeds the limit, an alarm or fault will be triggered respectively. Individual
maintenance alarm and fault signals can be connected to a digital/relay output.

When maintenance has been carried out, the counter can be reset through either a digital input
or a parameter B3.16.4.
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8.13 FIRE MODE

NOTE! The Fire mode can also be configured with Fire mode wizard, which can be activated in
the Quick Setup menu, P1.1.2, see chapter 1.3 Fire mode wizard.

When Fire mode is activated, the drive will reset all upcoming faults and continue running at
the given speed as long as it is possible. The drive ignores all commands from the keypad,
fieldbuses and PC tool, excluding Fire mode activation, Fire mode reverse, Run enable, Run
interlock1 and Run interlock 2 signals from 1/0.

Fire mode function has two operational modes, Test mode and Enabled mode. The operational
mode can be selected by entering different passwords to parameter P3.17.1. In Test mode,
upcoming errors will not be reset automatically and the drive will stop when faults occur.

When Fire mode function is activated, an alarm is shown on the keypad.

NOTE! THE WARRANTY IS VOID IF THIS FUNCTION IS ACTIVATED! Test Mode can be used to
test the Fire Mode -function without voiding the warranty.

P3.17.1 FIRE MODE PASSWORD (ID 1599)
Choose here the operation mode of Fire mode function.

Selection ‘ Selection name ‘ Description

1002 Enabled mode The drive will reset all upcoming faults and continue
running at the given speed as long as it is possible.
NOTE! All Fire mode parameters will be locked, if this
password has been given. To enable changing Fire mode
parameterisation, first change the parameter value to
zero first.

1234 Test mode Upcoming errors will not be reset automatically and the
drive will stop if any fault occurs.

P3.17.3 FIRE MODE FREQUENCY (ID 1598)

The parameter defines the constant frequency reference that is used when Fire mode has been
activated and Fire mode frequency has been selected to frequency reference source in
parameter P3.17.2..

See parameter P3.17.6 to select or change the motor rotation direction when Fire mode
function is active.

P3.17.4 FIRE MODE ACTIVATION ON OPEN (ID 1596)

If activated, alarm sign is shown on the keypad and warranty is void. In order to enable the
function, you need to set a password in the description field for parameter Fire Mode password.

NOTE! NC (normally closed] type of this input

It is possible to test the Fire mode without voiding the warranty by using the password that
allows the Fire mode to run in test state. In the test state, upcoming errors will not
automatically be reset and the drive will stop at faults.

NOTE! All Fire mode parameters will be locked, if Fire mode is enabled and correct password
is given to the Fire mode Password parameter. To change the Fire mode parameterisation,
change the Fire Mode Password parameter to zero first.
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Normal
Start

Run
Enable

Run
Interlock 1

Run
Interlock 2

Fire Mode
Activation
(Close contact)

Motor Speed
Fire Mode
Speed

Normal
Speed

Stopped

9138.emf

Figure 108. Fire Mode functionality

P3.17.5 FIRE MODE ACTIVATION ON CLOSE (ID 1619)
See above.

P3.17.6 FIRE MODE REVERSE (ID 1618)

The parameter defines the digital input signal to select the motor rotation direction with
activated Fire Mode function. It has no effect in normal operation.

If the motor is required to run always FORWARD or always REVERSE in Fire Mode, select:
Digln Slot0.1 = always FORWARD
Digln Slot0.2 = always REVERSE
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8.14 MOTOR PREHEAT FUNCTION

Motor Preheat function is intended to keep the drive and motor warm in Stop state by injecting
DC current to the motor e.g. to prevent condensation. Motor preheat can be activated always
either in Stop state by digital input, or when drive heatsink temperature or motor temperature
goes below a defined temperature.

P3.18.1 MOTOR PREHEAT FUNCTION (ID 1225)

Motor Preheat function is intended to keep the drive and motor warm in Stop state by injecting
DC current to the motor e.g. to prevent condensation.

Table 131. Table

Selection ‘ Selection name ‘ Description
0 Not used Motor preheat function is disabled.
1 Always in Stop state Motor preheat function is activated always when the drive

is in Stop state.

2 Controlled by digital input | Motor preheat function is activated by a digital input
signal, when the drive is in Stop state. The DI for the
activation can be selected by parameter P3.5.1.18.

3 Temperature limit Motor preheat function is activated, if the drive is in Stop
(heatsink) state and the temperature of the drive’s heatsink goes
below the temperature limit defined by parameter P3.18.2.
4 Temperature limit Motor preheat function is activated if the drive is in Stop
(measured motor mode and the (measured) motor temperature goes below
temperature) the temperature limit defined by parameter P3.18.2.

The measurement signal of the motor temperature can
be selected by parameter P3.18.5.

NOTE! This operation mode presupposes the installation
of a temperature measurement option board (e.g.
OPTBHI.
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8.15 PUMP CONTROL

8.15.1 AUTO-CLEANING

Auto-cleaning function is used to remove any dirt or other material that may have attached to
the pump impeller. Auto-cleaning is used e.g. in wastewater systems to keep up the
performance of the pump. Auto Cleaning function can also be used to clear the blocked pipe or
valve.

The function is based on rapidly accelerating and decelerating the pump. See Figure 109. and
the parameter descriptions below:

A
\
A
\

f
. ID1721 ID1722
* . ID1718 |
ID1717 ‘
0‘ | |
ID1719 : ‘ /- |
’ ~D1720
| ID1716 (1) | ID1716 (2) |

ID1715 ]

3090.emf

Figure 109. Auto-cleaning function. (0 = zero frequency, ID1716 = cleaning cycles 1 and
2), ID 1715 = P3.5.1.41 Auto-cleaning activation, ID 1717 = P3.21.1.8 Clean forward
frequency, ID 1718 = P3.21.1.9 Clean forward time, ID 1719 = P3.21.1.10 Clean reverse
frequency, ID 1720 = P3.21.1.11 Clean reverse time, ID 1721 = P3.21.1.12 Cleaning
acceleration time, ID 1722 = P3.21.1.13 Cleaning deceleration time

P3.21.1.1 CLEANING FUNCTION (ID 1714)

The parameter defines how the Auto-cleaning sequence is started. The following starting
modes are available (when 0 is selected, the cleaning function is not used):

1 = Enabled (DIN)

Cleaning sequence is started with digital input signal. A rising edge on the digital input signal
(P3.21.1.2) starts the cleaning sequence, if the drive start command is active. Cleaning
sequence can also be activated, if the drive is in sleep mode (PID Sleep).

2 = Enabled (Current)

Cleaning sequence is started when motor current exceeds the defined current limit (P3.21.1.3)
for longer than defined with P3.21.1.4.

3 = Enabled (Real Time)
Cleaning sequence is in accordance with the drive’s internal Real Time Clock.
NOTE! Requires that the real time clock battery is installed.

Cleaning sequence is started on selected weekdays (P3.21.1.5) at the defined time of the day
(P3.21.1.6), if the drive start command is active. Cleaning sequence can also be activated, if the
drive is in sleep mode (PID Sleep).
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NOTE! The cleaning sequence can always be stopped by deactivating the drive start command.

P3.21.1.2 CLEANING ACTIVATION (ID 1715)

If Auto Cleaning function is enabled by parameter P3.21.1.1, Auto Cleaning sequence will be
started by activating the digital input signal selected by parameter P3.21.1.2.

P3.21.1.3 CLEANING CURRENT LIMIT (ID 1712)

P3.21.1.4 CLEANING CURRENT DELAY (ID 1713)

These parameters are used only when P3.21.1.1 = 2.

Cleaning sequence is started when motor current exceeds the defined current limit (P3.21.1.3)
for longer than defined with P3.21.1.4 . Current limit is defined as a percentage of motor
nominal current.

P3.21.1.5 CLEANING WEEKDAYS (ID 1723)

P3.21.1.6 CLEANING TIME OF DELAY (ID 1700)

These parameters are used only P3.21.1.1 = 3.
NOTE! This mode requires a real time battery to be installed into the drive.

P3.21.1.7 CLEANING cYCLES (ID 1716)
The forward/reverse cycle will be repeated for the amount of times defined by this parameter.

P3.21.1.8 CLEAN FORWARD FREQUENCY (ID 1717)
P3.21.1.9 CLEAN FORWARD TIME (ID 1718)
P3.21.1.10 CLEAN REVERSE FREQUENCY (ID 1719)

P3.21.1.11 CLEAN REVERSE TIME (ID 1720)

The cleaning function is based on rapidly accelerating and decelerating the pump. With these
parameters the user can define the forward/reverse cycle times.

P3.21.1.12 CLEANING ACCELERATION TIME (ID 1721)

P3.21.1.13 CLEANING DECELERATION TIME (ID 1722)

The user can also define separated acceleration and deceleration ramps for Auto-cleaning
function with these parameters.
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8.15.2 JOCKEY PUMP

P3.21.2.1 JocKEY FUNCTION (ID 1674)

Jockey pump function is used to control a smaller jockey pump by a digital output signal.
Jockey pump can be used, if PID Controller is used for controlling the main pump. This function
has three operation modes:

Table 132.
Selection Selection name ‘ Description
number
0 Not used
PID sleep Jockey pump will start when the PID Sleep on the main pump is
active and stopped when the main pump wakes from sleep.
2 PID sleep (level) Jockey pump will start when PID Sleep is active and the PID

feedback signal goes below the level defined by parameter
P3.21.2.2. Jockey Pump will be stopped when the feedback
exceeds the level defined by parameter P3.21.2.3 or the main
pump wakes from sleep.

PID Feedback

A A —
JockeyStapLevel / \

Jockey Start Level /

PID Controller Wake Up Level

Output Freg
A

PID Sleep Delay

PID Sleep

Jockey Pump Control
[Selected value = PID Sleep]

Jockey Pump Gontrol
[Selected value = FID Sleep [Laval]]

S140.emi

Figure 110. Jockey pump control functionality
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8.15.3 PRIMING PUMP

Priming pump is a smaller pump, which is used to prime the inlet of the bigger main pump to
prevent the main pump from sucking air.

The priming pump function is used to control a smaller priming pump by the digital output
signal. A delay time can be defined to start the priming pump before the main pump is started.
Priming pump will run continuously as long the main pump is running.

P3.21.3.1 PRIMING FUNCTION (ID 1677)

Enables the control of an external priming pump via digital output, if Priming pump control has
been selected for the value of the desired digital output. The priming pump will run
continuously as long the main pump is running.

(Main Pump)

Priming Pump
Control —‘

(Digital Qutput Signal)

\
|
|

| |
| |
} Priming Time }
| |
|
|
|

4 —>
|
|
Output Freq ! /

(Main Pump)

9141.emf

Figure 111.

P3.21.3.2 PRIMING TIME(ID 1678)
Defines the time to start the priming pump before the main pump is started.
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8.15.4 ANTI-BLOCKING FUNCTION
Anti-Blocking function prevents the pump from getting blocked if the pump remains stopped

(sleeping) a long time, by starting the pump periodically while it is sleeping. Anti-Blocking
interval, runtime and speed can be configured.

P3.21.4.1 ANTI-BLOCKING INTERVAL (ID 1696)

When the pump is in sleep mode, this parameter defines the time after which the pump is
started at defined speed (P3.21.4.3 Anti-Blocking Frequency] for a defined time (P3.21.4.2 Anti-
Blocking Runtime) to prevent the pump from getting blocked when the pump remains in sleep
mode for long time.

Anti-Blocking function can be used in both single drive and multidrive systems and it can take
place only when the pump is in sleep mode or standby mode (in Multidrive system).

NOTE! Anti-Blocking function is enabled when the value of this parameter is set to greater than
zero and disabled when set to zero.

P3.21.4.2 ANTI-BLOCKING RUNTIME (ID 1697)

The parameter defines how long the pump is kept running the Anti-Blocking function is
activated.

P3.21.4.3 ANTI-BLOCKING FREQUENCY (ID 1504)

The parameter defines the frequency reference, which is used when Anti-Blocking function is
activated.

8.15.5 FROST PROTECTION

Frost Protection function is used to protect the pump from frost damages by running the pump
at constant Frost Protection Frequency if the pump is in sleep mode and the measured
temperature of the pump goes below the defined protection temperature. The function
requires a temperature transducer or a temperature sensor to be installed on the pump
covering or the pipe line near the pump.
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8.15.6 COUNTERS

Vacon® 100 drive has different counters based on the drive operating time and energy
consumption. Some of the counters are measuring total values and some counters can be
reset by the user.

Energy counters are used to measure the energy taken from the supply network and the other
counters are used to measure e.g. drive operation time or motor running time.

All counter values can be monitored either from PC, Keypad or Fieldbus. In case of Keypad or
PC monitoring, counter values can be monitored from M4 Diagnostics menu. In case of
Fieldbus, counter values can be read by means of ID numbers.

The purpose of this chapter is to describe counter values and ID numbers, which are needed
when reading the counter values via Fieldbus.

This chapter is valid for software packages FW0065V017.vcx and FW0072V003.vex or newer.

Operating Time Counter

Control unit operating time counter (total value). The counter cannot be reset. Counter value
can be read from the drive by reading the values of the following ID numbers via Fieldbus.

Operating Time Counter value consists of the following 16-bit (UINT] values.

ID 1754 Operating Time Counter (years)

ID 1755 Operating Time Counter (days)

ID 1756 Operating Time Counter (hours)
ID 1757 Operating Time Counter (minutes)
ID 1758 Operating Time Counter (seconds)

Example:
Operating Time Countervalue “7a 743d 02:21"is read from Fieldbus:

ID1754: 1 (years)
ID1755: 143 (days)
ID1756: 2 (hours)
ID1757: 21 (minutes)
ID1758: 0 (seconds)

Operating Time Trip Counter

Resettable control unit operating time counter (trip value). The counter can be reset from PC,
Keypad or Fieldbus. Counter value can be read from the drive by reading the values of the
following ID numbers via Fieldbus.

Operating Time Trip Counter value consists of the following 16-bit (UINT) values.

ID 1766 Operating Time Trip Counter (years)

ID 1767 Operating Time Trip Counter (days)

ID 1768 Operating Time Trip Counter (hours)
ID 1769 Operating Time Trip Counter (minutes)
ID 1770 Operating Time Trip Counter (seconds)
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Example:
Operating Time Trip Counter value “1a 143d 02:21" is read from Fieldbus:

ID1754: 1 [years)
ID1755: 143 (days)
ID1756: 2 (hours)
ID1757: 21 [minutes)
ID1758: 0 (seconds)

ID 2311 Operating Time Trip Counter Reset
Reset Operating Time Trip Counter.

Operating Time Trip Counter can be reset from PC, Keypad or Fieldbus. In case of PC or Keypad, the
counter is reset from M4 Diagnostics menu.

In case of Fieldbus, Operating Time Trip Counter can be reset by writing a rising edge (0 => 1) to ID2311
Operating Time Trip Counter Reset.

Run Time Counter

Motor running time counter (total value). The counter cannot be reset. The counter value can be read from
the drive by reading the values of the following ID numbers via Fieldbus.

Run Time Counter value consists of the following 16-bit (UINT) values.

ID 1772 Run Time Counter (years)

ID 1773 Run Time Counter (days)

ID 1774 Run Time Counter (hours)
ID 1775 Run Time Counter (minutes)
ID 1776 Run Time Counter (seconds)

Example:
Run Time Counter value “1a 143d 02:21" is read from Fieldbus:

ID1754: 1 [years)
ID1755: 143 (days)
ID1756: 2 (hours)
ID1757: 21 [minutes)
ID1758: 0 (seconds)

Power On Time Counter

Power unit’s power on time counter (total value). The counter cannot be reset. The counter value can be
read from the drive by reading the values of the following ID numbers via Fieldbus.

Power On Time Counter value consists of the following 16-bit (UINT] values.

ID 1777 Power On Time Counter (years)
ID 1778 Power On Time Counter (days)

ID 1779 Power On Time Counter (hours)
ID 1780 Power On Time Counter [minutes)
ID 1781 Power On Time Counter (seconds)
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Example: Power On Time Counter value "1a 240d 02:18" is read from Fieldbus:

ID1754: 1 [years)
ID1755: 240 (days)
ID1756: 2 (hours)
ID1757: 18 (minutes)
ID1758: 0 [seconds)

Energy counter

Total amount of energy taken from supply network. The counter cannot be reset. The counter value can
be read from the drive by reading the values of the following ID numbers via Fieldbus.

Energy Counter value consists of the following 16-bit (UINT) values.

ID 2291 Energy Counter

The counter value has always four significant digits. £Energy Counterformat and unit will be
changed dynamically depending on Energy Countervalue (see the example below).

Energy Counter format and unit can be monitored by ID2303 Energy Counter Format and
ID2305 Energy Counter unit.

Example:

0.001 kWh
0.010 kWh
0.100 kWh
1.000 kWh
10.00 kWh
100.0 kWh
1.000 MWh
10.00 MWh
100.0 MWh
1.000 GWh
...etc.

Example:

If value 4500 is read from /02297, and value 42 from /02303 and value 0 from | D2305:
This means 45.00 kWh.

ID2303 Energy Counter Format
Energy Counter Format defines the decimal point place in the Energy Countervalue.

40 = 4 number of digits, 0 fractional digits
41 = 4 number of digits, 1 fractional digit

42 = 4 number of digits, 2 fractional digits
43 = 4 number of digits, 3 fractional digits
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Example:

0.001 kWh (Format = 43)
100.0 kWh (Format = 41)
10.00 MWh (Format = 42)

ID2305 Energy Counter Unit

Energy Counter unitdefines the unit for Energy Countervalue.

0=kWh
1=MWh
2=GWh
3=TWh
4 =PWh

Energy Trip Counter

Amount of energy taken from supply network (trip value). The counter can be reset from PC,
Keypad or Fieldbus. The counter value can be read from the drive by reading the values of the
following ID numbers via Fieldbus.

ID 2296 Energy Trip Counter

The counter value has always four significant digits. Energy Trip Counter format and unit will
be changed dynamically depending on Energy Trip Counter value (see the example below).

Energy Counter format and unit can be monitored by ID2307 Energy Trip Counter Format and
ID2309 Energy trip Counter unit.

Example:

0.001 kWh
0.010 kWh
0.100 kWh
1.000 kWh
10.00 kWh
100.0 kWh
1.000 MWh
10.00 MWh
100.0 MWh
1.000 GWh
...etc.

ID2307 Energy Trip Counter Format
Energy trip Counter Format defines the decimal point place in the Energy trip Counter value.
40 = 4 number of digits, 0 fractional digits
41 = 4 number of digits, 1 fractional digit

42 = 4 number of digits, 2 fractional digits
43 = 4 number of digits, 3 fractional digits
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Example:

0.001 kWh (Format = 43)
100.0 kWh (Format = 41)
10.00 MWh (Format = 42)

ID2309 Energy Trip Counter Unit

Energy Trip Counter unit defines the unit for Energy Trip Counter value.

0=kWh
1=MWh
2=GWh
3=TWh
4 =PWh

1D2312 Energy Trip Counter Reset
Reset Energy Trip Counter.

Energy Trip Counter can be reset either from PC, Keypad or Fieldbus. In case of PC or Keypad, the counter
is reset from the M4 Diagnostics -menu.

In case of Fieldbus, Energy Trip Counter can be reset by writing rising edge (0 => 1) to ID2312 Energy
Trip Counter Reset.
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9. FAULT TRACING

When an unusual operating condition is detected by the AC drive control diagnostics, the drive
initiates a notification visible, for example, on the keypad. The keypad will show the code, the
name and a short description of the fault or alarm.

The notifications vary in consequence and required action. Faults make the drive stop and
require reset of the drive. Alarms inform of unusual operating conditions and require
resetting, but the drive will continue running. Infos require resetting but do not affect the functioning
of the drive.

For some faults you can programme different responses in the application. See parameter
group Protections.

The fault can be reset with the Reset button on the control keypad or through the I/0 terminal,
fieldbus or PC tool. The faults are stored in the Fault history menu which can be browsed. The
different fault codes you will find in the table below.

NOTE! When contacting distributor or factory because of a fault condition, always write down
all texts on the display, the fault code, the fault ID, the source info, the Active Fault list and the
Fault History.

Source info tells the user the origin of the fault, what caused it, where it happened, and other
detailed information

9.1 FAULT APPEARS

When a fault appears and the drive stops examine the cause of fault, perform the actions
advised here and reset the fault either

10. with a long (2 s) press on the Reset button on the keypad or

11. by entering the Diagnostics Menu (M4), entering Reset faults (M4.2) and selecting Reset
faults parameter.

srop|(j| READY ‘ ‘ 1/0 sToP ‘(j] READY | | 1/0 STOP|G] READY | ‘ 1/0

Main Menu c> Diagnostics Reset faults
ID: M4 ID: M4.1 ID: M4.2

Monitor Active faults :
(5) @ |j (o) @ M Reset faults

=, Parameters O

(12) @ Reset faults @ Help
Diagnostics Iil Fault history
N (6 (39)

Figure 112.
12. For text keypad only: By selecting value Yes for the parameter and clicking OK.

9152.emf

READY RUN S5TOP ALARM FAyLT READY RUN 5TOP ALARM FAyLT READY RUN 5TOP ALARM FAyLT
a =&l a Yy i N T A Y
T mrcC T H-/I\ CCECT I-L-HI/I\ — LI - T
4 THGILS T @ REbe T FHUL @ g5
ML /
Hi 1 Fa FaN / <
N N g
w 4 w 4 w g
FWp REV Vo KEYPAD BUS FWD REV Vo KEYPAD BUS FWD REV Vo KEYPAD BUS
Figure 113.
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9.2 FAULT HISTORY

In menu M4.3 Fault history you find the maximum number of 40 occurred faults. On each fault
in the memory you will also find additional information, see below.

STOP ‘( : READY | ‘ 1/0 STOP |( , READY ‘ ‘ 1/0 STOP ‘1 ; READY | ‘ 1/0
Diagnostics El Fault history ' Device removed
k\ ID: M4.1 ID: M4.3.3 ID: M4.3.3.2
Active faults ' External Fault 51 Code 39
Ii] (0) @ Fault old 8913845 > 1 380
0, — External Fault 51 State Info old
8] Reset faults |
v Fault old 871061s Date 7.12.2009 E
E] Fault history Device removed 39 Time 04:46:33|| &
( 39) : Info old 862537s Operating time 862537s a
Sourcel
Source2
Source3

Figure 114.
The displays on the Text keypad:

READY RUN STOP ALARM FAULT READY RUN STOP ALARM FAULT READY RUN S5TOP ALARM FAULT
A a a a a a
v T Okd1 LT T IMME T T I ERIIN
FHULT HITY cotimtii T CH LU
MLJ T @ MILJ T [ @ L N
M 1, _ M 1, _ | o
w 4 w 4
FWD REV vo KEYPAD BUS FWD REV Vo KEYPAD BUS FWD REV Vo KEYPAD BUS
READY RUN S5TOP ALARM FAULT READY RUN S5TOP ALARM FAULT
A a a
I T ETQTE
I 4 1101
i L A | v
oo N
™
n
W | & w 2
REV Vo KEYPAD BUS FWD REV Vo KEYPAD BUS

Figure 115.
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9.3 FAULT CODES

Table 133. Fault codes and descriptions

1 Overcurrent AC drive has detected too high a cur- Check loadi
(hardware fault) |rent (>4*1y) in the motor cable: Chgik r?wittlnrrlg.
1 ¢ Sﬁdden, he"?‘V,V load increzfe Check cables and connections.
Overcurrent * s ort. ugtl:mt In motor cables Make identification run.
2 (software fault) * unsuitable m°t9r Set acceleration time longer
e parameter settings are not properly (P3.4.1.2/ P3.4.2.2)
M ade 4. 4.2.2).
10 Overvoltage The DC-link voltage has exceeded the |Set deceleration time longer
[hardware fault] |(imits defined. (P3.4.1.3/P3.4.2.3).
2 . . .
Overvoltage (soft-| ¢ too short a deceleration time Activate overvoltage controller.
1 ware fault) ¢ high overvoltage spikes in supply Check input voltage.
Earth fault (hard-| Current measurement has detected
20 .
ware fault] that the sum of motor phase current is
Check motor cables and motor.
3 not zero. Check filters
21 Earth fault (soft- |, insulation failure in cables or motor )
ware fault] e filter (du/dt, sinus) failure
Reset the fault and restart.
Check the feedback signal and
Charging switch is closed and the feed-| the cable connection between
. . back information still is ‘OPEN". the control board and the power
5 40 |Charging switch .

e faulty operation board.

e component failure Should the fault re-occur,
contact the distributor near to
you.

Various causes:

¢ |GBT does not execute its operation Capnot be reset from keypad.

(is defective) Switch off power.
7 60 [Saturation e de-saturation short-circuit in IGBT DO NOT RESTART or
. - RE-CONNECT POWER!
e brake resistor short-circuit or over-
load Contact factory.
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Fault Fault

Fault name Possible cause

code

600

601

602

603

604

605

606

607

608

609

610

614

647

648

649

System fault

Communication between control board
and power unit has failed.

Component failure.
Faulty operation.

Component failure.

Faulty operation.

Voltage of auxiliary power in power unit
is too low.

Component failure.

Faulty operation.

Output phase voltage does not follow
the reference.

Feedback fault.

Component failure.
Faulty operation.

Control and power unit software are
incompatible

Software version cannot be read. There
is no software in power unit.
Component failure.

Faulty operation (power board or mea-
surement board problem).

CPU overload.

Reset the fault and restart.
Download and update with the
latest software available on
Vacon website.

Should the fault re-occur,
contact the distributor near to
you.

Component failure.
Faulty operation.

RESET the fault and power the
drive down twice.

Download and update with the
latest software available on
Vacon website.

Component failure.
Faulty operation.

Configuration error

Software error

Component failure (control board)
Faulty operation

Component failure.
Faulty operation.

Faulty operation.
System software and application are
not compatible.

Reset the fault and restart.
Download and update with the
latest software available on
Vacon website.

Should the fault re-occur, con-
tact the distributor near to you.

Resource overload.
Parameter loading, restoring or saving
failure.

Load factory default settings.
Download and update with the
latest software available on
Vacon website.
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Fault Fault

code

Fault name

Possible cause

In case of temporary supply
DC-link voltage is under the voltage voltage break reset the fault
limits defined. and restart the AC drive. Check
e too low a supply voltage the supply voltage. If it is
Undervoltage e component failure adequate, an internal failure
9 80 .
(fault) e defect input fuse has occurred.
¢ external charge switch not closed Check the electrical network
NOTE! This fault is activated only if the |for failures.
drive is in Run state. Contact the distributor near to
you.
* problem 'n suppl_y volt_age Check supply voltage, fuses and
e fuse failure or failure in the supply e i
supply cable, rectifying bridge
10 91 |Input phase cables .
o i . |and gate control of the thyristor
The load must be 10-20% minimum in
s (MR6->).
order to the supervision to work.
Current measurement has detected
1 100 Output phase missing current in one motor phase. Check motor cable and motor.
supervision ¢ problem in motor or motor cables. |Check the du/dt or sinus filter.
e filter (du/dt, sinus) failure
Brake .ch.opper Check brake resistor and
110 | supervision No brake resistor installed. cabling.
12 (hardware fault] |Brake resistor is broken. If these are ok, the resistor or
Brake chopper Brake chopper failure. the chopper is faulty. Contact
m saturation alarm the distributor near to you.
AC drive Too low temperature measured in The ambient temperature is too
13 120 |undertemperatur | power unit's heatsink or on power low for the AC drive. Move the
e (fault) board. AC drive in a warmer place.
AC drive
130 overtempergture Check the actual amount and
(fault, heatsink) . .
: flow of cooling air.
AC drive Too high t . di Check the heatsink for dust.
131 | overtemperature | 100 high temperature measured in Check the ambient
(alarm, heatsink] | POWer unit’s heatsink or on the power temperature
14 - board. Makz sure tHat the switchin
AC drive NOTE! Heatsink temperature limits are . /Itehing
132 | overtemperature |f-ame-specifi frequency is not too high in
pecific. . .
(fault, board) relation to ambient
AC drive tCehrESErcaotslr}ia?:nmotor load.
133 |overtemperature g fan.
(alarm, board)
15 140 |Motor stall Motor is stalled. Check motor and load.
Decrease motor load.
Motor If no motor overload exists,
16 150 Motor is overloaded. check the temperature model
overtemperature
parameters (parameter Group
3.9: Protections).
Check load.
17 160 |Motor underload |Motor is underloaded. Check parameters.
Check du/dt and sinus filters.
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Fault

Possible cause

Power overload
180 |(short-time
supervision) _ _ _ Decrease load. _
19 AC drive power is too high. Check dimensioning of drive. Is
Power_overload it too small for the load?
181 |(long-time
supervision)
Appgars_ only n customer_speuflc Reset the fault and restart the
application, if the feature is in use. AC drive. Increase identification
240 |Motor control Start angle identification has failed. )
25 o PR current level.
241 | fault e Rotor moves during identification .
. o See fault history source for
e New identified angle does not match .
. . more info.
with existing value
Start-up of the drive has been
prevented. Run request is ON when a | Reset the fault and stop the AC
2 250 Start-up new software (firmware or application), | drive.
prevented parameter setting or any other file, Load the software and start the
which has affects the operation of the |AC drive.
drive, has been loaded to drive.
29 280 | Atex thermistor Atex thermistor has detected the Reset _the fault. _Check _
overtemperature thermistor and its connections.
Safe Off signal A does not allow AC Reset the fault and restart the
290 | Safe Off drive to be set to READY state AC drive.
_ Check the signals from the
291 | Safe Off Sa_fe Off signal B does not allow AC control board to the power unit
drive to be set to READY state and the D connector.
. . Remove the Safety
500 Safe.ty . Appears when thg Safety Configuration Configuration Switch from the
configuration Switch has been installed
control board.
Safety Too many STO opt_lon boards ha_ve been Remove the extra STO option
501 . . detected in the drive. Only one is
configuration boards. See Safety manual.
supported.
Safety STO option board has been installed in | Place the STO option board into
502 . . .
configuration incorrect slot. correct slot. See Safety manual.
Safety Safety Configuration Switch is missing Ins.tall the Safety Configuration
503 . . Switch on the control board.
30 configuration from the control board.
See Safety manual.
Safety Configuration Switch has been Insfcall t_he Safety Configuration
Safety . : Switch in correct place on the
504 . . installed incorrectly on the control
configuration control board. See Safety
board.
manual.
Safety Configuration Switch on the STO Chgck t_he Safet_y configuration
Safety . . switch installation on the STO
505 . . option board has been installed .
configuration . option board. See Safety
incorrectly.
manual.
Safety Communication with STO option board Ch?Ck the installation of STO
506 . . option board. See Safety
configuration has been lost.
manual.
Safety Hardware does not support STO option Reset the drive and restart. |f
507 . . the fault reoccurs contact your
configuration board o
nearest distributor.
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Fault Fault .
au au Fault name Possible cause
code
Safet . .
520 diagn{)stics Component failure on STO option board| Reset the drive and restart.
. . . If the fault reoccurs change the
521 S_afety _ ATEX t_herm_lstor dlagnos’_clc fault. /-\_TEX option board.
diagnostics thermistor input connection has failed.
Check ATEX thermistor input
connection.
30 522 Safety Short-circuit in ATEX thermistor input |Check external ATEX
diagnostics connection. connection.
Check external ATEX
thermistor.
Emergency stop button has been When the STO function is
530 |Safe torque off connected or some other STO activated, the drive is in safe
operation has been activated. state.
Fan speed does not follow the speed
. reference accurately. However, the AC | Reset the fault and restart.
311 |Fan cooling . .
drive operates properly. This fault Clean or change the fan.
32 appears in MR7 and bigger drives only.
312 |Fan cooling Fan life time (50,000h] is up. Change fan and reset fan life
time counter.
Fire mode of the drive is enabled. The .
. L . . Check the parameter settings
Fire mode drive's protections are not in use. . ;
33 320 . . . and signals. Some of the driver
enabled NOTE! This alarm is automatically reset . .
. . protections are disabled.
when fire mode is disabled.
Power unit has been changed for
361 Device changed |another of corresponding size. Reset the fault.
(same type) The device is ready to use. Parameters | NOTE! Drive reboots after reset.
are already available in the drive.
Device changed Opthn board n SlOt.B changed for one Reset the fault. Old parameter
362 previously inserted in the same slot. . :
(same type) S settings will be used.
37 The device is ready to use.
363 Device changed Same as ID362 but refers to Slot C. See above.
(same type)
364 Device changed Same as ID362 but refers to Slot D. See above.
(same type)
365 Device changed Same as ID362 but refers to Slot E. See above.
(same type)
Option board added into slot B. The .
. . . . . | Device is ready for use. Old
Device added option board was previously inserted in . .
372 S parameter settings will be
(same type) the same slot. The device is ready to Used
use. '
38 373 Device added Same as ID372 but refers to Slot C. See above.
(same type)
374 Device added Same as ID372 but refers to Slot D. See above.
(same type)
375 Device added Same as ID372 but refers to Slot E. See above.
(same type)
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Fault

code

Fault

Fault name

Possible cause

382 | Device removed |Option board removed from slot A or B.
39 383 |Device removed |Same as D380 but refers to Slot C Device no longer available.
384 |Device removed |Same as ID380 but refers to Slot D Reset the fault.
385 |Device removed |Same as ID380 but refers to Slot E
. Device no longer available. If
. Unknown device connected (power
40 390 |Device unknown . . the fault reoccurs contact your
unit/option board) o
nearest distributor.
Check parameter settings.
Check actual amount and flow
of cooling air.
Calculated IGBT temperature is too Check ambient temperature.
IGBT tempera- high. Check heatsink for dust.
41 400 ture P e Too high a motor load Make sure that switching fre-
e Ambient temperature too high quency is not too high in rela-
e Hardware failure tion to ambient temperature
and motor load.
Check cooling fan.
Make identification run.
Reset the fault.
. Different type of power unit changed. |NOTE! Drive reboots after the
Device changed . .
431 . Parameters are not available in the reset.
(different type) . .
settings. Set power unit parameters
again.
Device changed Option board in slot C changed for one |Reset the fault.
44 433 . g not present in the same slot before. No | Set option board parameters
(different type) : .
parameter settings are saved. again.
434 Dewce changed Same as ID433 but refers to Slot D. See above.
(different type)
435 ngme changed Same as ID433 but refers to Slot D. See above.
(different type)
Reset the fault.
. . D
Device added (dif- Different type of power gnlt added. NOTE! Drive reboots after the
441 Parameters are not available in the reset.
ferent type) . .
settings. Set power unit parameters
again.
. .. | Option board not present in the same .
45 443 Device added (dif- slot before added in slot C. No parame- Set_optlon board parameters
ferent type] . again.
ter settings are saved.
[AAA Device added (dif- Same as D443 but refers to Slot D. See above.
ferent type)
445 Device added (dif- Same as ID443 but refers to Slot E. See above.
ferent type)
. RTC battery voltage level is low and the
46 662 |Real Time Clock battery should be changed. Replace the battery.
Software of the drive has been updated
47 663 |Software updated| (either the whole software package or |No actions needed.

application).
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Fault

code

Fault

Fault name

Possible cause

At least one of the available analogue |Change the failed parts.
input signals has gone below 50% of | Check the analogue input

50 1050 | Al low fault the defined minimum signal range. circuit.

Control cable is broken or loose. Check that parameter AI'1
Signal source has failed. signal range is set correctly.
_ Digital input signal defined by User-defined fault.
51 1051 Device external |parameter P3.5.1.11 or P3.5.1.12 has Check digital inputs/
fault been activated to indicate the fault schematigcs P
situation in external device. '

52 1052 ?oerﬁpriinication The connection between the control Check keypad connection and

1352 fault keypad and AC drive is broken possible keypad cable

Fieldbus The data connection between the . . .
53 1053 |communication |fieldbus master and fieldbus board is Check installation and fieldbus
master.
fault broken
1354 |Slot A fault
1454 | Slot B fault
° au Check board and slot.

54 1554 |Slot C fault Defective option board or slot Contact your nearest

1654 | Slot D fault distributor.

1754 |Slot E fault
Check that motor is connected
to the drive.

Make sure that there is no load
e e : on the motor shaft.

57 1057 |Identification Identification run has failed. Make sure that the start
command will not be removed
before completion of
identification run.

1063 |Quick Stop fault |Quick stop activated Check reason for quick stop
activation. Once found and
corrective actions taken, reset

63 - : - he fault and restart the dri

1363 | Quick Stop alarm | Quick stop activated the fault and restart the drive.
See parameter P3.5.1.26 and
parameter group 3.4.22.5.

PC o The data connection between the PC Check th? installation, cable

65 1065 |communication o and terminals between the PC

and AC drive is broken .
fault and the AC drive.
136 | | Nermistor input Check motor cooling and load.
1 fault Check thermistor connection
56 1466 Thermistor input | The thermistor input has detected an | If thermistor input is not in use
2 fault increase of motor temperature it has to be short circuited.
: : Contact your nearest
Thermistor input y
1566 |2 it P distributor.
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Fault

code

Fault

Fault name

Possible cause

Maintenance Maintenance counter has reached the
1301 o
counter 1 alarm |alarm limit.
1302 Maintenance Maintenance counter has reached the | Carry out the needed
68 counter 1 fault | fault limit. maintenance and reset counter.
1303 Maintenance Maintenance counter has reached the |See parameters B3.16.4 or
counter 2 alarm |alarm limit. P3.5.1.40.
Maintenance Maintenance counter has reached the
1304 o
counter 2 fault alarm limit.
Non-existing ID number is used for Check parameters in Fieldbus
1310 mapping values to Fieldbus Process Data Mapping menu (chapter
Data Out. 4.6).
The value being mapped may
Fieldbus . be of undefined type. Check
o Not possible to convert one or more o
69 1311 | communication . parameters in Fieldbus
values for Fieldbus Process Data Out. .
fault DataMapping menu (chapter
4.6).
Overflow when mapping and converting | Check parameters in Fieldbus
1312 values for Fieldbus Process Data Out | Data Mapping menu (chapter
(16-bit). 4.6).
Start command is active and was Reset drive to restore the
blocked in order to prevent normal operation. The need of
76 1076 | Start prevented unintentional rotation of the motor restart depends on the
during the first power-up. parameter settings.
Maximum number of 5 simultaneous Remove excessive active
77 1077 |>5 connections |active fieldbus or PC tool connections :
S connections.
supported by the application exceeded.
The Soft fill function in the PID Reason might be a pipe burst.
_ controller has timed out. The desired |Check the process.
100 1100 | Soft fill timeout process value was not achieved within | Check the parameters in the
this time. Soft fill menu M3.13.8.
Feedback PID controller: Feed_bgck v_all_Je has Check the process.
101 1101 |supervision fault gone beyond supervision limits Check parameter settings
(PID1) (P3.13.6.2, P3.13.6.3) and the delay cupervision limits and delé
(P3.13.6.4] if set. P y
Feedback External PID control.ler: Feedb_ac_k Check the process.
105 1105 |supervision fault value has gone outside supervision Check parameter settings
(ExtPID) limits (P3.14.4.2, P3.14.4.3) and the cupervision limits and delz;
delay (P3.14.4.4) if set. P Y-
Input pressure supervision signal
1109 (P3.13.9.2) has gone below the alarm g:ect me processi _
limit [P31397] ec € parameters in menu
109 Input pressure — : M3.13.9.
supervision Input pressure supervision signal Check the input pressure
1409 [_P3_.13.9.2] has gone below the fault sensor and connections.
limit (P3.13.9.8).
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Fault
code

Fault

Fault name

Possible cause

At least one of the selected tempera-
1315 ture input signals (P3.9.6.1) has
11 Temperature reached the alarm limit (P3.9.6.2). Find the cause of temperature
fault 1 At least one of the selected tempera- |ra!S€:
1316 ture input signals (P3.9.6.1) has Check the te'mperature sensor
reached the fault limit (P3.9.6.3). and connections.
Check that the temperature
At lez_sast one of the selected tempera- input is hardwired if no sensor
1317 ture input signals [P3.9.6.5] has is connected.
112 Temperature reached the fault limit [P3966] See option board manual for
fault 2 At least one of the selected tempera- |further information.
1318 ture input signals (P3.9.6.5) has
reached the fault limit (P3.9.6.7).
: In Multipump system, at least one of Carry out_the needed mainte-
Pump running . nance actions, reset the run-
113 | .. the pump runtime counters has .
time . . time counter and reset the
exceeded a user-defined alarm limit
13 alarm. (See ch. 4.15.4)
: In Multipump system, at least one of Carry out_the needed mainte-
Pump running . nance actions, reset the run-
1313 |,. the pump runtime counters has .
time exceeded a user-defined fault limit time counter and reset the
fault. (See ch. 4.15.4)
700 Unsupported application used. Change the application
300 Unsupported
701 Unsupported option board or slot used.| Remove the option board
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10. APPENDIX 1

10.1 DEFAULT PARAMETER VALUES ACCORDING TO THE SELECTED
APPLICATION

The default values of the following parameters vary according to the selected application

wizard.
Table 134. Default parameter values according to application
Default
3 29 o7
Index Parameter E o £ |EE |EZ unt Description
© < o 27 o T
c = o 52 5=
g T g 32 33
@ a 5 =2
P3.2.1 Remote control place 0 0 0 0 0 172 | 0=1/0 Control
P3.2.2 Local/remote 0 0 0 0 0 211 |0 = Remote
P3.2.6 I/0 A Logic 2 2 2 2 2 300 |2="Forw-Back (edge)
P3.2.7 I/0 B Logic 2 2 2 2 2 363 |2=Forw-Back (edge)
P3.3.1.5 | 1/0 AReference Selection 6 6 7 7 7 17 gig::{mz
P3.3.1.6 I/0 B Reference Selection 4 4 4 4 4 131 |4=A
Run time
P3.3.1.7 (text keypad) 2 2 2 2 2 121 | 2 = Keypad Reference
P3.3.1.10 Run time 3 3 3 3 3 122 | 3 = Fieldbus Reference
(text keypad)
P3.3.3.1 Preset Frequency Mode 0 0 0 0 0 182 |0 =Binary Coded
P3.3.3.3 Preset Frequency 1 10.0 | 10.0 | 10.0 10.0 10.0 Hz 105
P3.3.3.4 Preset Frequency 2 15.0 | 15.0 | 15.0 15.0 15.0 Hz 106
P3.3.3.5 Preset Frequency 3 20.0 | 20.0 | 20.0 20.0 20.0 Hz 126
P3.3.6.1 Activate flushing reference 0 0 0 0 0 530 |0 =not activated
P3.3.6.2 Flushing reference 0.0 0.0 0.0 0.0 50.0 1239
P3.5.1.1 Ctrl Slgnal 1 A 100 100 100 100 100 403
P3.5.1.2 Ctrl Slgnal 2 A 101 101 0 0 0 404
P3.5.1.4 Ctrl Signal 1 B 0 0 103 101 0 423
P3.5.1.7 I/0 B Control Force 0 0 105 102 0 425
P3.5.1.8 I/0 B reference force 0 0 105 102 0 343
P3.5.1.9 Fieldbus control force 0 0 0 0 0 411
P3.5.1.10 Keypad control force 0 0 0 0 0 410
P3.5.1.11 External Fault (Close) 102 102 101 0 105 405
P3.5.1.13 Fault Reset (Close) 105 105 102 0 103 414
P3.5.1.21 Preset Freq Selection 0 103 103 104 0 0 419
P3.5.1.22 Preset Freq Selection 1 104 104 0 0 0 420
P3.5.1.23 Preset Freq Selection 2 0 0 0 0 0 421
P3.5.1.31 PID Setpoint Selection 0 0 0 0 102 1047
P3.51.36 Flushing reIie()rﬁnce activa- 0 0 0 0 101 530
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Table 134. Default parameter values according to application

P3.5.1.42 Pump 1 Interlock 0 0 0 103 0 426
P3.5.1.43 Pump 2 Interlock 0 0 0 104 0 427
P3.5.1.44 Pump 3 Interlock 0 0 0 105 0 428
P3.5.2.1.1 Al1 Signal Selection 100 100 100 100 100 377
P3.5.2.1.2 Al1 Filter Time 0.1 0.1 0.1 0.1 0.1 s 378
P3.5.2.1.3 Al1 Signal Range 0 0 0 0 0 379 |0=0..10V/0..20 mA
P3.5.2.1.4 Al1 Custom Min 0.0 0.0 0.0 0.0 0.0 380
P3.5.2.1.5 Al1 Custom Max 100.0 | 100.0 | 100.0 | 100.0 | 100.0 381
P3.5.2.1.6 Al1 Signal Inversion 0 0 0 0 0 387
P3.5.2.2.1 Al2 Signal Selection 101 101 101 101 101 388
P3.5.2.2.2 Al2 Filter Time 0.1 0.1 0.1 0.1 0.1 s 389
P3.5.2.2.3 Al2 Signal Range 1 1 1 1 1 390 |[1=2..10V/4..20 mA
P3.5.2.2.4 AlI2 Custom Min 0.0 0.0 0.0 0.0 0.0 391
P3.5.2.2.5 Al2 Custom Max 100.0 | 100.0 | 100.0 | 100.0 | 100.0 392
P3.5.2.2.6 Al2 Signal Inversion 0 0 0 0 0 398
P3.5.3.2.1 RO1 Function 2 2 2 49 2 11001 | 2=Run
P3.5.3.2.4 RO2 Function 3 3 3 50 3 11004 | 3 = Fault
P3.5.3.2.7 RO3 Function 1 1 1 51 1 11007 | 1 = Ready
P3.5.4.1.1 AO1 Function 2 2 2 2 2 10050 | 2 = Output Frequency
P3.5.4.1.2 AO1 Filter Time 1.0 1.0 1.0 1.0 1.0 s 10051
P3.5.4.1.3 AO1 Min Signal 0 0 0 0 0 10052
P3.5.4.1.4 AO1 Min Scale 0.0 0.0 0.0 0.0 0.0 10053
P3.5.4.1.5 AO1 Max Scale 0.0 0.0 0.0 0.0 0.0 10054
P3.13.2.5 PID Setpoint Selection 0 0 0 0 0 1047
P3.13.2.6 PID Setpoint Source 1 - - 3 3 3 332 |3=AI
P3.13.2.10 PID Setpoint Source 2 - - - - 1 431 | 1=Keypad Setpoint 1
P3.13.3.1 PID Feedback Function - - 1 1 1 333
P3.13.3.3 PID Feedback Source - - 2 2 2 334
P3.15.1 Multipump Mode - - - 0 2 1785
P3.15.2 Number of Pumps 1 1 1 3 3 1001
P3.15.5 Pump Interlocking - - - 1 1 1032
P3.15.6 Autochange - - - 1 1 1027
P3.15.7 Autochanged Pumps - - - 1 1 1028
P3.15.8 Autochange Interval - - - 48.0 48.0 h 1029
P3.15.11 Autochange Frequency Limit - - - 25.0 50.0 Hz 1031
P3.15.12 Autochange Pump Limit - - - 1 3 1030
P3.15.13 Bandwidth - - - 10.0 10.0 % 1097
P3.15.14 Bandwidth Delay - - - 10 10 s 1098
P3.15.15 Constant Production Speed - - - - 100.0 % 1513
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