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m Quick Setup

H General warning H Electrical Installation, control cables
Using this Quick Setup, you can carry out quick and Remove the front cover underneath the control
EMC-correct installation of the frequency converter panel. Place a jumper between terminals 12 and 27.

in five steps. The Operating Instructions, which are
also enclosed, give other examples of installation

and describe all functions in detail.
@ @ @ @ 2 2 @
Read the safety instructions 67 68 69 70 03 0z oOf
) . ) O o R o R oo og
on the next page before installing the unit.
e
2l @ 2 @ © @ @ 2 @ @ @ @ @
L1 § 12 18 19 20 27 29 33 42 46 50 53 55 60
L2 o f 9890 yo ooa g ood
L3 -

B Programming
Carry out programming on the control panel. Press
the [QUICK MENU] key to enter the Quick menu. In
this menu, parameters can be selected by means of
the [+] and [-] keys. The parameter values can be
changed by pressing [CHANGE DATA]. Changes are
programmed using the [+] and [-] keys. Finish the
change of a parameter setting by pressing
[CHANGE DATA]. A change of parameter values is
saved automatically after a mains failure. If the dis-
play shows three dots at the right, the parameter
value has more than three digits. In order to see the
value, activate [CHANGE DATA]. Press [QUICK
MENU]: Set the motor parameters that are on the
nameplate of the motor:

195NA082.11

B Mechanical Installation
VLT 2800 frequency converters allow side-by-side in-
stallation. Because of the need for cooling, there

must be 10 cm free air passage above and below Motor power [KW] parameter 102
the frequency converter. Drill holes in accordance Motor voltage [V] parameter 103
\(;/V'lth thg mealsqurtgrr;?nts ﬁl\]/cen in section Mechanical Motor frequency [Hz] parameter 104
IMensions. Retignten &l Tour SCrows. Motor current [A] parameter 105
Fit the decoupling plate to the power cables and the Rated motor speed parameter 106

earth screw (terminal 95).
Activate AMT:

Automatic motor tuning | parameter 107

H Electrical Installation, power
Please note that the power terminals can be re-
moved. Connect mains to the mains terminals of the Set reference range
frequency converter, i.e. 91, 92, 93 and the earth
connection to terminal 95. Fit a screened/armoured
cable from the motor to the motor terminals of the
frequency converter, i.e. U, V, W. The screen ends in
a screen connector.

Min. reference, Refmin parameter 204
Max. reference, Refvax parameter 205

Ramp-up time [s] parameter 207
Ramp-down time [s] parameter 208
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In parameter 002 Local/remote control, the fre-
quency converter mode can be selected as Remote
operation [Q], i.e. via the control terminals, or Local
[1], i.e. via the control unit.

Set the control location to Local [1].

‘ Local/remote operation = Local [1] Par. 002

Set the motor speed by adjusting the Local refer-
ence

Local reference Parameter 003 ‘

M Motor start

Press [Start] to start the motor. Set the motor speed
by adjusting parameter 003 Local reference.

Check whether the direction of rotation of the motor
shaft is clockwise. If not, exchange any two phases
on the motor cable. Press [STOP/RESET] to stop
the motor. Press [QUICK MENU] to return to display
mode.

[QUICK MENU] + [+] keys must be pressed simulta-
neously to give access to all parameters.

W Safety regulations

The voltage of the frequency converter
' can be fatal whenever it is connected to
L mains. Incorrect installation of the motor

or the frequency converter may lead to damage to
the equipment, serious personal injury or death.

Consequently, the provisions of this Quick Setup, as
well as national and local rules and safety regula-
tions, must be complied with.

Touching the electrical parts may be fatal, even after
the equipment has been disconnected from mains:
wait at least 4 min.

1. The mains supply to the frequency converter must
be disconnected if repair work is to be carried out.

2. The [STOP/RESET] key on the control panel of
the frequency converter does not disconnect the
mains supply and is thus not to be used as a
safety switch.

3. Correct protective earthing of the unit must be es-
tablished, the user must be protected against
supply voltage, and the motor must be protected
against overload in accordance with applicable
national and local regulations.

4. The earth leakage current is higher than 3.5 mA.

5. Protection against motor overload is not included
in the factory setting. If this function is required,
set parameter 128 Motor thermal protection to
data value ETR Trip or ETR Warning.

6. Check that the mains supply has been discon-
nected before removing the motor and mains

plugs.

B Warning against unintended start

The motor can be brought to a stop

/'\ by means of digital commands, bus com-

d mands, references or local stop, while the
frequency converter is connected to mains. If per-
sonal safety considerations make it necessary to
ensure that no unintended start occurs, these stops
are not sufficient.While parameters are being pro-
grammed, the motor may start. Consequently, the
stop key [STOP/RESET] must always be activated,
following which data can be modified.A motor that
has been stopped may start if faults occur in the
electronics of the frequency converter, or if a tempo-
rary overload, a fault in the supply mains or a fault in
the motor connection ceases.
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H Software version

195NA009.15

VLT 2800 Series

Operating instructions
Software version: 2.5x

C€ C

These operating instructions can be used for all VLT 2800
Series frequency converters with software version 2.5x.
The software version number can be seen from parameter
640 Software version no.

NB!:
“é Indicates something to be noted by the reader.

2 Indicates a general warning.
2 Indicates a high-voltage warning.

6 MG.28.A6.02 - VLT is a registered Danfoss trade mark
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H General warning

The voltage of the frequency converter is

6 dangerous whenever the converter is con-
nected to mains. Incorrect fitting of the
motor or frequency converter may cause damage to

the equipment, serious injury or death. Conse-
guently, it is essential to comply with the instructions
in this manual as well as local and national rules and

safety regulations.

H These rules concern your safety

1. The frequency converter must be disconnected
from the mains if repair work is to be carried out.
Check that the mains supply has been discon-
nected and that the prescribed time has passed
before removing motor and mains plugs.

2. The [STOP/RESET] key on the control panel of
the frequency converter does not disconnect the
equipment from mains and is thus not to be used
as a safety switch.

3. The unit must be properly connected to the earth,
the user must be protected against the supply
voltage and the motor must be protected against
overloading pursuant to prevailing national and lo-
cal regulations.

4. The earth leakage currents are higher than 3.5
mA.

5. Protection against motor overload is not included
in the factory setting. If this function is required,
set parameter 128 Motor thermal protection to
data value ETR trip or data value ETR warning.

For the North American market: The ETR func-
tions provide overload protection of the motor,
class 20, in accordance with NEC.

6. Do not remove the plugs for the motor - and
mains supply while the frequency converter is
connected to mains. Check that the mains supply
has been disconnected and that the prescribed
time has passed before removing motor and
mains plugs.

7. Note that the frequency converter has more volt-
age inputs than L1, L2 and L3 when the DC bus
terminals are used. Check that all voltage inputs
are disconnected and that the prescribed time
has passed before repair work is commenced.

B Warning against unintended start

1. The motor can be brought to a stop by means of
digital commands, bus commands, references or
a local stop, while the frequency converter is con-
nected to mains. If personal safety considerations
make it necessary to ensure that no unintended
start occurs, these stop functions are not suffi-
cient.

2. While parameters are being changed, the motor
may start. Consequently, the stop key [STOP/RE-
SET] must always be activated, following which
data can be modified.

3. A motor that has been stopped may start if faults
occur in the electronics of the frequency con-
verter, or if a temporary overload or a fault in the
supply mains or the motor connection ceases.
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/i\ Warning:

It can be extremely dangerous to touch the electrical parts
even when the mains supply has been disconnected.

Also ensure that other voltage inputs are disconnected
from load sharing, for example (sharing of DC intermediate
circuit).

For VLT 2800: wait at least 4 minutes.

195NA139.10
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H Control unit

On the front of the frequency converter there is a
control panel.

195NA008.11

3 O ALARM

O WARNING O ON

STOP

4 RESET

START

The control panel is divided into four function groups:

1. Six-digit LED display.

2. Keys for changing parameters and shifting display
function.

3. Indicator lamps.

4. Keys for local operation.

All displays of data are in the form of a six-digit LED
display capable of showing one item of operating
data continuously during normal operation. As a
supplement to the display, there are three indicator
lamps for indication of mains connection (ON), warn-
ing (WARNING) and alarm (ALARM). Most of the
frequency converter’s parameter Setups can be
changed immediately via the control panel, unless
this function has been programmed as Locked [1]
via parameter 018 Lock for data changes.

H Control keys

[QUICK MENU] allows access to the parameters
used for the Quick menu.

The[QUICK MENU] key is also used if a change to a
parameter value is not to be implemented.

See also [QUICK MENU] + [+].

[CHANGE DATA] is used for changing a setting.
The [CHANGE DATA] key is also used for confirming
a change of parameter settings.

[+] / [-] are used for selecting parameters and for
changing parameter values.

These keys are also used in Display mode for se-
lecting the display of an operating value.

The [QUICK MENU] + [+] keys must be pressed at
the same time to give access to all parameters. See
Menu mode.

[STOP/RESET] is used for stopping the connected

motor or for resetting the frequency converter after a

trip.

Can be selected as Active [1] or Not active [0] via

parameter 014 Local stop/reset. In Display mode,

the display will flash if the stop function is activated.
' NB!:

“é If the [STOP/RESET] key is set at Not ac-

tive [0] in parameter 014 Local stop/reset,and
there is no stop command via the digital inputs or
serial communication, the motor can only be
stopped by disconnecting the mains voltage to the
frequency converter.

[START] is used for starting the frequency converter.
It is always active, but the [START] key cannot over-
ride a stop command.

Hl Manual initialisation

Disconnect mains voltage. Hold the [QUICK MENU]
+ [+] + [CHANGE DATA] keys down while simultane-
ously reconnecting the mains voltage. Release the
keys; the frequency converter has now been pro-
grammed for the factory setting.

MG.28.A6.02 - VLT is a registered Danfoss trade mark
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H Display readout states
Display mode

In normal operation, one item of operating data can
be displayed continuously at the operator’s own
choice. By means of the [+/-] keys the following op-
tions can be selected in Display mode:

- Output frequency [Hz]

- Output current [A]

- Output voltage [V]

- Intermediate circuit voltage [V]

- Output power [kW]

- Scaled output frequency fout X pO08

Menu mode

EA RN

In order to enter the Menu mode [QUICK MENU] +
[+] must be activated at the same time.

In Menu mode, most of the frequency converter
parameters can be changed. Scroll through the pa-
rameters using the [+/-] keys. While scrolling in the
Menu mode proceeds, the parameter number will
flash.

The display shows that the setting in parameter 102
Motor power Py nis 0.75. In order to change the
value of 0.75, [CHANGE DATA] must first be acti-
vated; the parameter value can then be changed
using the [+/-] keys.

If for a given parameter the display shows three dots
at the right, it means that the parameter value has
more than three digits. In order to see the value, ac-
tivate [CHANGE DATA].

The display shows that in parameter 128 Motor ther-
mal protection the selection made is Thermistor trip
2.

Quick menu
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Using the [QUICK MENU] key, it is possible to
access the 12 most important parameters of the fre-
quency converter. After programming, the frequency
converter is in most cases ready for operation.
When the [QUICK MENU] key is activated in Display
mode, the Quick menu starts. Scroll through the
quick menu using the [+/-] keys and change the data
values by first pressing [CHANGE DATA] and then
changing the parameter value with the [+/-] keys.
TheQuick menu parameters are:

e Par. 102 Motor power Pum,n

e Par. 103 Motor voltage Uun

e Par. 104 Motor frequency fu,n

e Par. 105 Motor current hyn

e Par. 106 Rated motor speed ny,n

e Par. 107 Automatic motor adaption

e Par. 204 Minimum reference Refypin

e Par. 205 Maximum reference Refpmax

e Par. 207 Ramp-up time

e Par. 208 Ramp-down time

e Par. 002 Local/remote operation

e Par. 003 Local reference

Parameter 102 - 106 can be read out from the mo-
tor’s nameplate.

Wl Hand Auto

During normal operation the frequency converter is
in Auto mode, where the reference signal is given
externally, analog or digital via the control terminals.
However, in Hand mode, it is possible to give the ref-
erence signal locally via the control panel.

MG.28.A6.02 - VLT is a registered Danfoss trade mark
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On the control terminals, the following control signals
will remain active when Hand mode is activated:
e Hand Start (LCP2)

e Off Stop (LCP2)

e Auto Start (LCP2)

e Reset

e (Coasting Stop Inverse

e Reset and Coasting Stop Inverse

e Quick Stop Inverse

e Stop Inverse

¢ Reversing

e DC Braking Inverse

e Setup Select LSB

e Setup Select MSB

e Thermistor

e Precise Stop Inverse

e Precise Stop/Start

e Jog

e Stop Command Via Serial Comm.

Switching between Auto- and Hand mode:

By activating the [Change Data] key in [Display
Mode], the display will indicate the mode of the fre-
quency converter.

CHANGE |  __ [
= - O

Scroll up/down in order to switch to Hand mode:

When the frequency converter is in Hand mode the
readout will be like:

and the reference can be changed by using the fol-
lowing keys:

N4

NB!:

“é' Please note, that

parameter 020 may block the choice of mode.

Automatic motor tuning
Automatic motor tuning (AMT) is performed as fol-
lows:

1. In parameter 107 Automatic motor tuning select
data value [2]. “107” will now flash, and “2” will
not flash.

2. AMT is activated by pressing start. “107” will now
flash and dashes will move from left to right in the
data value field.

3. When “107” appears once more with the data
value [0], AMT is complete. Press [STOP/RE-
SET] to save the motor data.

4. “107” will then continue to flash with the data
value [0]. You can now proceed.

10
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H Operation & Display

001 Language
(LANGUAGE)

Value:

*English (ENGLISH) [
German (DEUTSCH) [
French (FRANCAIS) (2]
[
[
[

Danish (DANSK) 3]
Spanish (ESPANOL) 4]
ltalian (ITALIANO) 5]

Function:
This parameter is used to choose the language to
be shown in the display whenever the LCP control
unit is connected.

Description of choice:
There is a choice of the languages shown. The fac-
tory setting may vary.

002 Local/remote operation
(OPERATION SITE)

Value:

#Remote operation (REMOTE) [O]
Local operation (LOCAL) (1]
Function:

There is a choice of two different modes of operation
of the frequency converter; Remote operation [0] or
Local operation [1]. See also parameter 013 Local
control if Local operation [1] is selected.

Description of choice:
If Remote operation [Q] is selected, the frequency
converter is controlled via:
1. the control terminals or via serial communication.
. the [START] key. This cannot, however, override
stop commands transmitted via the digital inputs
or via serial communication.
the [STOP/RESET] and [JOG] keys, on the condi-
tion that these are active.

N

@

If Local operation [1], is selected, the frequency con-

verter is controlled via:

1. the [START] key. This cannot, however, override
stop commands via the digital inputs (see param-
eter 013 Local control).

control as parameter 100 [3]. Parameter 200 Out-
put frequency range is set at Both directions.
parameter 003 Local reference where the refer-
ence can be set using the [+] and [-] keys.

an external control command that can be con-
nected to the digital inputs (see parameter 013
Local control).

NB!:
"@ The [JOG] and [FWD/REV]

keys are located on the LCP control unit.

B

o

003 Local reference
(LOCAL REFERENCE)

Value:
Par.013 Local control must be set to [1] or [2]:
0 - fmax (par. 202) # 000,000.000

Par. 013 Local control must be set to [3] or [4] and
parameter 203 Reference/feedback range to [O]:
Refuin - Refwax (par. 204-205) % 000,000.000

Par. 013 Local control must be set to [3] or [4] and
parameter 203 Reference/feedback range to [1]:
- Refuax - + Refmax (par. 204-205) % 000,000.000

Function:
In this parameter, the local reference can be set
manually. The unit of the local reference depends on
the configuration selected in parameter 100 Configu-
ration.

Description of choice:
In order to protect the local reference, parameter
002 Local/remote operation must be set to Local op-
eration [1]. Local reference cannot be set via serial
communication.

004 Active Setup
(ACTIVE SETUP)

Value:
Factory Setup (FACTORY SETUP) (0]
% Setup 1 (SETUP 1) [
Setup 2 (SETUP 2) [
Setup 3 (SETUP 3) (3]
[
[

Setup 4 (SETUP 4)
Multi Setup (MULTI SETUP)

2. the [STOP/RESET] and [JOG] keys, on the condi- .
tion that these are active. Funct!on. .

3. the [FWD/REV] key, on the condition that is has The active parameter Setup is selected here. All pa-
been selected as active in parameter 016 Local rameters can be programmed in four individual
reversing, and that parameter 013 Local control is paramgter .Setups. Shn‘tsl betwggn S.etups car? be
set at Local control and open loop [1] or Local made in this parameter via a digital input or via se-

rial communication.

% = factory setting. () = display text [| = value for use in communication via serial communication port
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Description of choice:
Factory Setup [0] contains the factory-set parameter
values. Setup 7-4 [1]-[4] are four individual Setups
which can be selected as required. Multi Setup [5] is
used where remote-controlled shifts between the
four Setups via a digital input or via serial communi-
cation is required.

005 Programming Setup
(EDIT SETUP)

Value:
Factory Setup (FACTORY SETUP) (O]
Setup 1 (SETUP 1) (1]
Setup 2 (SETUP 2) [2]
Setup 3 (SETUP 3) (3]
Setup 4 (SETUP 4) (4]
*Active Setup (ACTIVE SETUP) (5]
Function:

You can select which Setup you want to programme
during operation (applies both via the control panel
and the serial communication port). It is, for exam-
ple, possible to programme Setup 2 [2], while the
active Setup is set to Setup 7 [1] in parameter 004
Active Setup.

Description of choice:
Factory Setup [0] contains the factory-set data and
can be used as a source of data if the other Setups
are to be reset to a known status. Setup 7-4 [1]-[4]
are individual Setups that can be programmed freely
during operation. If Active Setup [5] is selected, the
programming Setup will be equal to parameter 004
Active Setup.

' NB!:

“: If data is modified or copied to the active
a Setup, the modifications have an immediate
effect on the unit’s operation.

006 Setup copying
(SETUP COPY)

Function:
You can copy from the selected active Setup in pa-
rameter 005 Programming setup to the selected
Setup or Setups in this parameter.

NB!:

B8&x Copying is only possible in Stop (motor
a stopped in connection with a stop command).

Description of choice:
Copying begins when the required copying function
has been selected and the [OK[/[CHANGE DATA|
key has been pushed. The display indicates when
copying is in progress.

007 LCP copy
(LCP COPY)

Value:
#No copying (NO COPY) [O]
Upload all parameters (UPL. ALL PAR.) (1]

Download all parameters (DWNL. ALL PAR)  [2]
Download size-independent parameters
(DWNL.OUTPIND.P AR.) (3]

Function:
Parameter 007 LCP copy is used if you want to use
the LCP 2 control panel’s integral copy function. The
function is used if you want to copy all parameter se-
tups from one frequency converter to another by
moving the LCP 2 control panel.

Description of choice:

Select Upload all parameters [1] if you want all pa-
rameter values to be transferred to the control panel.
Select Download all parameters [2] if all parameter
values transferred are to be copied to the frequency
converter to which the control panel is attached. Se-
lect Download size-independent par. [3] if you only
want to downloade the size-independent parameters.
This is used when downloading to a frequency con-
verter with a different rated power size than that from
which the parameter setup originates.

Value:
#No copying (NO COPY) [O]
Copy to Setup 1 from #
(COPY TO SETUP 1) (1]
Copy to Setup 2 from #
(COPY TO SETUP 2) (2]
Copy to Setup 3 from #
(COPY TO SETUP 3) (3]
Copy to Setup 4 from #
(COPY TO SETUP 4) (4]
Copy to all Setups from # (COPY TO ALL) (5]
% = factory setting. () = display text [| = value for use in communication via serial communication port

12
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NB!:
Bi& Upload/download can only be performed in
a stop mode. Download can only be performed
to a frequency converter with the same software
version number, see parameter 626 Database identi-
fication no.

008 Display scaling of output frequency
(FREQUENCY SCALE)

Value:

0.01 - 100.00 # 1.00

Function:
In this parameter, the factor is selected by which the
output frequency is to be multiplied. The value is
shown in the display, provided parameters 009-012
Display readout have been set to Output frequency x
scaling [5].

Description of choice:
Set the required scaling factor.

009 Large display readout
(DISPLAY LINE 2)

Value:

No readout (NONE) [0]
Resulting reference [%]

(REFERENCE  [%)]) (1]
Resulting reference [unit]

(REFERENCE  [UNIT)) [2]
Feedback [unit] (FEEDBACK [UNIT]) 3]

*Frequency [Hz] (FREQUENCY [HZ)) (4]

Output frequency x scaling

(FREQUENCY X SCALE) (5]
Motor current [A] (MOTOR CURRENT [A]) 6]
Torque [%] (TORQUE [%)]) [7]
Power [KW] (POWER [KW]) 8]
Power [HP] (POWER [HP][US]) [9]
Motor voltage [V]

(MOTOR VOLTAGE [V)) (11]
DC link voltage [V]

(DC LINK VOLTAGE [V)) [12]
Thermal load motor [%]

(MOTOR THERMAL [%)]) [13]
Thermal load [%)]

(FC. THERMAL[%)]) (14]
Running hours [Hours]

(RUNNING HOURS]) (18]
Digital input [Bin]

(DIGIT AL INPUT[BIN]) [16]
Analog input 53 [V]

(ANALOG INPUT 53 [V]) (17]

Analog input 60 [mA]
(ANALOG INPUT 60 [MA])

(19]
Pulse reference [HZ]
(PULSE REF. [HZ)) [20]
External reference [%)]
(EXTERNAL REF. [%)]) [21]
Status word [Hex] (STATUS WORD [HEX)) [22]
Heatsink temperature [*C]
(HEATSINK TEMP [°C)) [29]
Alarm word [Hex] (ALARM WORD [HEX]) [26]

Control word [Hex] (CONTROL WORD [HEX]) [27]
Warning word [Hex]

(WARNING WORD [HEX]) (28]
Extended status word [Hex]

(EXT . STATUS [HEX]) [29]
Communication option card warning

(COMM OPT WARN [HEX]) (30]
Pulse count

(PULSE COUNTER) [31]
Function:

In this parameter you can select the data value that
you wish to display in the LCP control unit display
line 2 when the frequency converter is switched on.
The display will also be included in the scrollbar in
display mode. In parameters 010-012 Display read-
out you can select a further three data values, which
are displayed in display line 1.

o
£
£
£
o
o
o
<}
S
o

Description of choice:
No readout can only be selected in parameters 010-
012 Small display readout.

Resulting reference [%] gives, as a percentage, the
resulting reference in the range from Minimum refer-
ence, Refmin to Maximum reference, Refuax.

Reference [unit] gives the resulting reference with
unit Hz in Open loop. In Closed loop the reference
unit is selected in parameter 416 Process units.

Feedback [unit] gives the resulting signal value
using the unit/scaling selected in parameter 414 Min-
imum feedback, FBrow, 415 Maximum feedback,
FBHigH and 416 Process units.

Frequency [Hz] gives the output frequency of the fre-
quency converter.

Qutput frequency x scaling [-] equals the present
output frequency fy multiplied by the factor set in pa-
rameter 008 Display scaling of output frequency.

Motor current [A] gives the phase current of the mo-
tor measured as an effective value.

Torque [%] denotes the motor’s present load in rela-
tion to the motor’s rated torque.

% = factory setting. () = display text [| = value for use in communication via serial communication port
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Power [kW] gives the present power that the motor is
absorbing in kW.

Power [HP] gives the present power that the motor is
absorbing in HP.

Motor voltage[V] gives the voltage supplied to the
motor.

DC link voltage [V] gives the intermediate circuit volt-
age of the frequency converter.

Thermal load motor [%] gives the calculated/esti-
mated load on the motor. 100 % is the cut-out limit.

Thermal load [%] gives the calculated/estimated
thermal load on the frequency converter. 100 % is
the cut-out limit.

Running hours [Hours] gives the number of hours
that the motor has tun since the last reset in param-
eter 619 Reset of running hours counter.

Digital input [Binary code] gives the signal status
from the 5 digital inputs (18, 19, 27, 29 and 33). Ter-
minal 18 corresponds to the bit on the extreme left.
"0’ = no signal,” 1’ = signal connected.

Analog input 53 [V] gives the voltage value of termi-
nal 53.

Analog input 60 [mA] gives the present value of ter-
minal 60.

Fulse reference [Hz] gives the reference in Hz con-
nected to terminal 33.

External reference [%] gives the sum of external ref-
erences as a percentage (sum of analogue/pulse/
serial communication) in the range from Minimum
reference, Refmin to Maximum reference, Refuax.

Status word [Hex] gives one or several status condi-
tions in a Hex code. See Serial communication in
the Design Guide for further information.

Heatsink temp.[ C] gives the present heatsink tem-
perature of the frequency converter. The cut-out limit
is 90-100°C, while cutting back in occurs at 70 + 5°C.

Alarm word [Hex] gives one or several alarms in hex
code. See Serial communication in the Design
Guide for further information.

Control word [Hex] gives the control word for the fre-
quency converter. See Serial communication in the
Design Guide for further information.

Warning word [Hex] gives one or several warnings in
hex code. See Serial communication in the Design
Guide for further information.

Extended status word [Hex] gives one or several sta-
tus modes in Hex code. See Serial communication
in the Design Guide for further information.

Communication option card warning [Hex] gives a
warning word if there is a fault in the communication
bus. Only active if communication options are in-
stalled.

If there are no communication options 0 Hex is dis-
played.

Pulse count gives the number of pulses that the unit
has registered.

010 Small display line 1.1
(DISPLAY LINE 1.1)

Value:
See par. 009 Large display readout
* Reference [%] [1]

Function:
In this parameter, the first of three data values can
be selected that is to be displayed in the LCP control
unit display, line 1, position 1. This is a useful func-
tion, e.g. when setting the PID regulator, as it gives
a view of process reactions to reference changes.
The display readout is activated by pushing the
[DISPLAY STATUS] key.

Description of choice:
See parameter 009 Large display readout.

011 Small display readout 1.2
(DISPLAY LINE 1.2)

Value:
See parameter 009 Large display readout
* Motor current [A][6]

Function:
See the functional description given under parameter
010 Small display readout.

% = factory setting. () = display text [| = value for use in communication via serial communication port
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Description of choice:
See parameter 009 Large display readout.

012 Small display readout 1.3
(DISPLAY LINE 1.3)

Value:
See parameter 009 Large display readout
* Power [KW][8]
Function:

See the functional description given under parameter
010 Small display readout.

Description of choice:
See parameter 009 Large display readout.

013 Local control
(LOC CTRL/CONFIG.)

Value:

Local not active (DISABLE) [O]
Local control and open loop

(LOC CTRL/OPEN LOOP) (1]
Remote-operated control and open loop

(LOC+DIG CTRL) (2]
Local control as parameter 100

(LOC CTRL/AS P100) (3]

* Remote-operated control as parameter 100

(LOC+DIG CTRL/AS P100) 4]
Function:

This is where the required function is selected fif, in
parameter 002 Local/remote operation, Local opera-
tion [1] has been chosen.

Description of choice:
If Local not active [Q] is selected, it is not possible to
set a reference via parameter 003 Local reference.
In order to enable a shift to Local not active [0], pa-
rameter 002 Local/remote operation must be set to
Remote operation [0].

Local control and open loop [1] is used if the motor
speed is to be set via parameter 003 Local refer-
ence. When this choice is made, parameter 100
Configuration automatically shifts to Speed regula-
tion, open loop [0].

Remote-operated control and open loop [2] functions
in the same way as Local control and open loop [1];
however, the frequency converter can also be con-
trolled via the digital inputs.

Local control as parameter 100 [3] is used when the
motor speed is to be set via parameter 003 Local

reference, but without parameter 100 Configuration
automatically shifting to Speed regulation, open loop
[].

Remote-operated control as parameter 100 [4]
works the same way as Local control as parameter
100 [3]; however, the frequency converter can also
be controlled via the digital inputs.

Shifting from Remote operation to Local operation in
parameter 002 Local/remote operation, while this pa-
rameter has been set to Remote-operated control
and open loop [1]: The present motor frequency and
direction of rotation will be maintained. If the present
direction of rotation does not respond to the revers-
ing signal (negative reference), the reference will be
set to O.

Shifting from Local operation to Remote operation in
parameter 002 Local/remote control, while this pa-
rameter has been set to Remote-operated control
and open loop [1]: The configuration selected in pa-
rameter 100 Configuration will be active. The shift
will be smooth.

Shifting from Remote control to Local control in
parameter 002 Local/remote operation, while this pa-
rameter has been set to Remote-operated control as
parameter 100 [4]: the present reference will be
maintained. If the reference signal is negative, the
local reference will be set to O.

Shifting from Local operation to Remote operation in
parameter 002 Local/remote operation, while this pa-
rameter has been set to Remote operation: The
local reference will be replaced by the remote-
operated reference signal.

014 Local stop
(LOCAL STOP)

Value:

Not active (DISABLE) [0]
% Active (ENABLE) (1]

Function:

In this parameter, the local [STOP]-key can be en-
gaged or disengaged on the control panel and on
the LCP control panel.

Description of choice:
If Not active [Q] is selected in this parameter, the
[STOP]-key will be inactive.

% = factory setting. () = display text [| = value for use in communication via serial communication port
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NB!:
“: If Not active [0] is selected, the motor can-
a not be stopped by means of the [STOP]-key.

015 Local jog

(LOCAL JOGGING)

Value:

#Not active (DISABLE) [O]
Active (ENABLE) (1]
Function:

In this parameter, the jog function on the LCP con-
trol panel can be engaged/disengaged.

Description of choice:
If Not active [Q] is selected in this parameter, the
[JOG]-key will be inactive.

016 Local reversing

(LOCAL REVERSING)

Value:

#Not active (DISABLE) [O]
Active (ENABLE) (1]
Function:

In this parameter you can select/deselect the revers-
ing function on the LCP control panel. The key can

only be used if parameter 002 Local/remote opera-

tion is set to Local operation [1] and parameter 013
Localcontrol to Local control, open loop [1] or Local
control as parameter 100 [3].

Description of choice:
If Disable [0] is selected in this parameter, the [FWD/
REV] key will be disabled. See also parameter 200
Qutput frequency range.

017 Local reset of trip

(LOCAL RESET)

Value:

Not active (DISABLE) [O]
#*Active (ENABLE) (1]

Function:

In this parameter, the reset function on the control
panel can be engaged/disengaged.

Description of choice:
If Not active [Q] is selected in this parameter, the re-
set function will be inactive.

NB!:
Bi&n Select Not active [0], only if an external reset
a signal has been connected via the digital in-
puts.

018 Lock for data changes
(DATA CHANGE LOCK)

Value:

#*Not locked (NOT LOCKED) (O]
Locked (LOCKED) (1]
Function:

In this parameter, it is possible to 'lock’ the controls
to disable data changes via the control keys.

Description of choice:
If Locked [1] is selected, data changes in the param-
eters cannot be made; however, it will still be
possible to make data changes via serial communi-
cation. Parameter 009-012 Display readout can be
changed via the control panel.

019 Operating mode at power-up, local opera-
tion

(POWER UP ACTION)

Value:

Auto restart, use saved reference

(AUTO RESTART) Q]

* Forced stop, use saved reference

(LOCAL=STOP) (1]
Forced stop, set ref. 10 0

(LOCAL=STOP, REF=0) (2]
Function:

Setting of the required operating mode when the
mains voltage is engaged. This function can only be
active if Local operation [1] has been selected in pa-
rameter 002 Local/remote operation.

Description of choice:
Auto restart, use saved ref, [0] is selected if the fre-
quency converter is to start using the local reference
(set in parameter 003 Local reference) and the start/
stop state given via the control keys immediately
prior to the mains voltage being cut out.
Forced stop, use saved ref. [1] is selected if the fre-
quency converter is to remain stopped when the
mains voltage is engaged, until the [START]-key is
activated. After a start command the motor speed is
ramped up to the saved reference in parameter 003
Local reference.
Forced stop, set ref. to O [2] is selected if the fre-
quency converter is to remain stopped when the

% = factory setting. () = display text [| = value for use in communication via serial communication port

16

MG.28.A6.02 - VLT is a registered Danfoss trade mark



Danfisd

VLT® 2800 Series

mains voltage is cut back in. Parameter 003 Local
reference is to be zeroed.

' NB!:
B8y In remote operation (parameter 002 Local/
a remote operation) the start/stop state at the
time of mains connection will depend on the external
control signals. If Pulse start [8] is selected in pa-
rameter 302 Digital input, the motor will remain
stopped after mains connection.

020 Lock for Hand mode
(LOCK HAND MODE)

Value:

Not active (DISABLE) [O]
#*Active (ENABLE) (1]

Function:

In this parameter you can select whether it should
be possible or not to switch between Auto- and Hand
mode. In Auto mode the frequency converter is con-
trolled by external signals whereas the frequency
converter in Hand mode is controlled via a local ref-
erence directly from the control unit.

Description of choice:
If Not active [Q] is selected in this parameter, the
Hand mode function will be inactive. This blocking
can be activated as desired. If Active [1] is selected
you can switch between Auto- and Hand mode. For
further information, see the Control Unit section.

024 Userdefined Quick Menu
(USER QUICKMENU)

Value:

#Not active (DISABLE) [O]
Active (ENABLE) (1]
Function:

In this parameter you can select the standard setup
of the Quick menu key on the control panel and the
LCP 2 control panel.

Using this function, in parameter 025 Quick Menu
setup the user can select up to 20 parameters for
the Quick Menu key.

Description of choice:
If not active [0] is selected, the standard setup of the
Quick Menu key is active.

If Active [1] is selected, the user-defined Quick Menu
is active.

025 Quick Menu setup
(QUICK MENU SETUP)

Value:

[Index 1 -20] Value: 0 - 999 # 000

Function:
In this parameter you define which parameters are
required in the Quick Menu when parameter 024
User-defined Quick Menu is set to Active [1]
Up to 20 parameters can be selected for the user-
defined Quick Menu.

NB!:

Bi&x Please note that this parameter can only be
a set using an LCP 2 control panel. See Order
form.

Description of choice:
The Quick Menu is set up as follows:
1. Select parameter 025 Quick Menu setup and
press [CHANGE DATA].
Index 1 indicates the first parameter in Quick
Menu. You can scroll between the index numbers
using the [+ / -] keys. Select Index 1.
Using [< >] you can scroll between the three fig-
ures. Press the [<] key once ad the last number
in the parameter number can be selected using
the [+ / -] keys.
Set Index 1 to 100 for parameter 100 Configura-
tion.
Press [OK] when Index 1 has been set to 100.
Repeat steps 2 - 4 until all parameters required
have been set to the Quick Menu key.
6. Press [OK] to complete the Quick Menu setup.

N

o
£
£
£
o
S
o
<}
S
o

@

ISA-o

If parameter 100 Configuration is selected at Index
1, Quick Menu will start with this parameter every
time Quick Menu is activated.

Please note that parameter 024 User-defined Quick
Menu and parameter 025 Quick Menu setup are re-
set to the factory setting during initialisation.

% = factory setting. () = display text [| = value for use in communication via serial communication port
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M Load and Motor

100 Configuration
(CONFIGURATION)

Value:

* Speed control, open loop
(SPEED OPEN LOOP) [O]
Speed control, closed loop
(SPEED CLOSED LOOP) (1]
Process control, closed loop
(PROCESS CLOSED LOOP) (3]

Function:
This parameter is used to select the configuration to
which the frequency converter is to be adapted. This
makes adaptation to a given application simple,
since the parameters not used in a given configura-
tion are hidden (not active).

Description of choice:
If Speed control, open loop [0] is selected, normal
speed control is obtained (without feedback signal)
with automatic load and slip compensation to ensure
a constant speed at varying loads. Compensations
are active, but may be disabled in parameter 134
Load compensation and parameter 136 Slip com-
pensation as required.

If Speed control, closed loop [1] is selected, better
speed accuracy is obtained. A feedback signal must
be added, and the PID regulator must be set in pa-
rameter group 400 Special functions.

If Process control, closed loop [3] is selected, the
internal process regulator is activated to enable pre-
cise control of a process in relation to a given
process signal. The process signal can be set to the
relevant process unit or as a percentage. A feedback
signal must be added from the process and the pro-
cess regulator must be set in parameter group 400
Special functions. Process closed loop is not active
if a DeviceNet card is mounted and Instance 20/70
or 21/71 is chosen in parameter 904 Instance types.

101 Torque characteristic
(TORQUE CHARACT)

Value:
* Constant torque

(CONSTANT TORQUE) (1]
Variable torque low

(TORQUE: LOW) (2]
Variable torque medium

(TORQUE: MED) (3]
Variable torque high

(TORQUE: HIGH) 4]
Variable torque low with CT start

(VT LOW CT START) (5]
Variable torque medium with CT start

(VT MED CT START) 6]
Variable torque high with CT start

(VT HIGH CT START) [7]
Special motor mode

(SPECIAL MOTOR MODE) (8]

* CT = Constant torque

Function:
This parameter enables a choice of principle for
adaptation of the U/f ratio of the frequency converter
to the torque characteristic of the load. See par. 135
U/f ratio.

Description of choice:
If Constant torque [1] is selected, a load-dependent
U/f characteristic is obtained, in which output voltage
and output frequency are increased at increasing
loads in order to maintain constant magnetization of
the motor.

Select Variable torque low [2], Variable torque
medium [3] or Variable torque high [4], if the load is
square (centrifugal pumps, fans).
Variable torque - low with CT start [5], - medium with
CT start [6] or high with CT start [7], are selected if
you need a greater breakaway torque than can be
achieved with the three first characteristics.

NB!:
“: Load and slip compensation are not active
a if variable torque or special motor mode have
been selected.

Trm,n

195NAC08.12

100%-

80%-

} t fout
0.0 50% 100%

Select Special motor mode [8], if a special U/f set-
ting is needed that is to be adapted to the present

% = factory setting. () = display text [| = value for use in communication via serial communication port
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motor. The break points are set in parameters 423-
428 \oltage/frequency.

' NB!:

“: Please note that if a value set in the name-
a plate parameters 102-106 is changed, there
will be an automatic change of parameter 108 Stator
resistance and 109 Stator reactance.

102 Motor power Pm,n
(MOTOR POWER)
Value:

0.25 - 11 kW * Depends on unit

Function:
Here you must set a power value kW] Py N, corre-
sponding to the motor’s rated power. The factory
sets a rated power value [kW] Py, that depends on
the type of unit.

Description of choice:
Set a value that matches the nameplate data on the
motor. Settings between one size below and one
size over the factory setting are possible.

103 Motor voltage Um,n
(MOTOR VOLTAGE)

Value:
For 200 V units: 50 - 999 V

For 400 V units: 50 - 999 V

Function:
This is where to set the rated motor voltage Umn for
either star Y or delta A.

Description of choice:
Select a value that corresponds to the nameplate
data on the motor, regardless of the frequency con-
verter’'s mains voltage.

104 Motor frequency fu,n
(MOTOR FREQUENCY)

Value:

24-1000 Hz * 50 Hz

Function:
This is where to select the rated motor frequency
MN.

Description of choice:
Select a value that corresponds to the nameplate
data on the motor.

105 Motor current Im,Nn
(MOTOR CURRENT)

Value:

0,01 - Imax * Depends on choice of motor

Function:
The nominal, rated current of the motor IyN forms
part of the frequency converter calculation of fea-
tures such as torque and motor thermal protection.

Description of choice:
Set a value that corresponds to the nameplate data
on the motor. Set the motor current Iyn taking into
account whether the motor is star-connected Y or
delta-connected A.

106 Rated motor speed
(MOTOR NOM. SPEED)

Value:
100 - fmN x 60 (Mmax. 60000 rpm)
% Depends on parameter 102 Motor power, Pm,n

Function:
This is where to set the value that corresponds to
the rated motor speed nuN that can be seen from
the nameplate data.

Description of choice:
Select a value that corresponds to the nameplate
data on the motor.
' NB!:
Bi& The max. value equals fiun x 60. fiun to be
a set in parameter 104 Motor frequency, fu,n.

107 Automatic motor tuning, AMT
(AUTO MOTOR TUN.)

Value:
% Optimisation off (AMT OFF) [O]
Optimisation on (AMT START) (2]
NB!:

AMT is not possible on VLT 2880-82.

Function:

Automatic motor tuning is an algorithm that mea-
sures stator resistance Rs without the motor axle

% = factory setting. () = display text [| = value for use in communication via serial communication port
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turning. This means that the motor is not delivering
any torque.

AMT can be used with benefit when initialising units
where the user wishes to optimise adjustment of the
frequency converter to the motor being used. This is
used in particular when the factory setting does not
sufficiently cover the motor.

For the best possible tuning of the frequency con-
verter it is recommended that AMT is performed on
a cold motor. It should be noted that repeated AMT
runs can cause heating of the motor, resulting in an
increase in the stator resistance Rs. As a rule, how-
ever, this is not critical.

AMT is performed as follows:

Start AMT:

1. Give a STOP signal.

2. Parameter 107 Automatic motor tuning is set at
value [2] Optimisation on.

3. A START signal is given and parameter 107 Auto-
matic motor tuning is reset to [0] when AMT has
been completed.

Complete AMT:
AMT is completed by giving a RESET signal. Pa-

rameter 108 Stator resistance, Rs is updated with
the optimised value.

Interrupting AMT:
AMT can be interrupted during the optimisation pro-

cedure by giving a STOP signal.

When using the AMT function the following points

should be observed:

- For AMT to be able to define the motor parame-
ters as well as possible, the correct type plate
data for the motor connected to the frequency
converter must be keyed into parameters 102 to
106.

- Alarms will appear in the display if faults arise
during tuning of the motor.

- As arule the AMT function will be able to mea-
sure the Rs values for motors that are 1-2 times
larger or smaller than the frequency converter’s
nominal size.

- If you wish to interrupt automatic motor tuning,
press the [STOP/RESET] key.

NB!:
B0& AMT may not be performed on motors con-
a nected in parallel, nor may setup changes be
made while AMT is running.
The procedure for AMT controlled from the SLCP:
See section entitled Control unit.

Description of choice:
Select Optimisation on [2] if you want the frequency
converter to perform automatic motor tuning.

108 Stator resistance Rs
(STATOR RESISTAN)

Value:
0.000 - X.XXX

% Depends on choice of motor

Function:
After setting of parameters 102-106 Nameplate data,
a number of adjustments of various parameters is
carried out automatically, including stator resistance
Rs. A manually entered Rs must apply to a cold mo-
tor. The shaft performance can be improved by
fine-tuning Rs and Xs, see procedure below.

NB!:

Bi&y Parameters 108 Stator resistance Rs and 109
a Stator reactance Xs are normally not to be
changed if nameplate data has been set.

Description of choice:
Rs can be set as follows:

—

. Use the factory settings of Rs which the fre-
quency converter itself chooses on the basis of
the motor nameplate data.

The value is stated by the motor supplier.

The value is obtained through manual measure-
ments: Rs can be calculated by measuring the
resistance RpHase-pHASE between two phase ter-
minals. Where RpHase-PHASE is lower than 1-2
Ohms (typical for motors > 5.5 kW, 400 V), a spe-
cial Ohm-meter should be used (Thomson-bridge
or similar). Rs = 0.5 x RPHASE-PHASE.

Rs is set automatically when AMT has been com-
pleted. See parameter 107 Auto motor adaption.

W N

e

109 Stator reactance Xs
(STATOR REACTANCE)

Value:
0.00 - XX X ©2
% Depends on choice of motor

Function:
After setting of parameters 102-106 Nameplate data,
a number of adjustments of various parameters are
made automatically, including stator reactance Xs.
The shaft performance can be improved by fine-
tuning Rs and Xs, see procedure below.

% = factory setting. () = display text [| = value for use in communication via serial communication port
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Description of choice:
Xs can be set as follows:

—

. The value is stated by the motor supplier.
The value is obtained through manual measure-
ments Xs is obtained by connecting a motor to
mains and measuring the phase-phase voltage
Um and_the idle current o.
Um

Xs = ——

V3xIp .
Use the factory settings of Xs which the fre-
quency converter itself chooses on the basis of
the motor nameplate data.

N

w

119 High start torque
(HIGH START TORAQ.)

Value:

0.0 - 0.5 sec. * 0.0 sec.

Function:
To ensure a high start torque approx. 1.8 x Iiyv. can
be permitted for max. 0.5 sec. The current is, how-
ever, limited by the frequency converter’s (inverter’s)
safety limit. O sec. corresponds to no high start
torque.

Description of choice:
Set the necessary time for which a high start torque
is required.

120 Start delay
(START DELAY)

Value:
0.0 - 10.0 sec.

* 0.0 sec.

Function:
This parameter enables a delay of the start-up time
after the conditions for start have been fulfilled.
When the time has passed, the output frequency will
start by ramping up to the reference.

Description of choice:
Set the necessary time before commencing to accel-
erate.

(START FUNCTION)

# Coasting during start delay time

(COAST/DELAY TIME) (2]
Start frequency/voltage clockwise

(CLOCKWISE OPERATION) (3]
Start frequency/voltage in reference direction
(VERTICAL OPERATION) (4]
Function:

This is where to choose the required mode during
the start delay time (parameter 120 Start delay time).

Description of choice:
Select DC hold during start delay time [0] to ener-
gize the motor with a DC hold voltage during the
start delay time. Set voltage in parameter 137 DC
hold voltage.

Choose DC brake during start delay time [1] to ener-
gize the motor with a DC brake voltage during the
start delay time. Set voltage in parameter 132 DC
brake voltage.

Choose Coasting during start delay time [2] and the
motor will not be controlled by the frequency con-
verter during the start delay time (inverter turned off).

Choose Start frequency/voltage clockwise [3] to ob-
tain the function described in parameter 130 Start
frequency and 131 \oltage at start during start delay
time. Regardless of the value assumed by the refer-
ence signal, the output frequency equals the setting
in parameter 130 Start frequency and the output
voltage will correspond to the setting in parameter
131 Voltage at start.

This functionality is typically used in hoist applica-
tions. It is used in particular in applications in which
a cone anchor motor is applied, where the direction
of rotation is to start clockwise followed by the refer-
ence direction.

o
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Select Start frequency/voltage in reference direction
[4] to obtain the function described in parameter 130
Start frequency and 131 \oltage at start during the
start delay time.

The direction of rotation of the motor will always fol-
low in the reference direction. If the reference signal
equals zero, the output frequency will equal 0 Hz,
while the output voltage will correspond to the set-
ting in parameter 131 Voltage at start. If the
reference signal is different from zero, the output fre-
quency will equal parameter 130 Start frequency

Value: and the output voltage will equal parameter 131 Voit-
DC hold during start delay time age at start. This functionality is used typically for
(DC HOLD/DELAY TIME) (0] hoist applications with counterweight. It is used in
DC brake during start delay time particular for applications in which a cone anchor
(DC BRAKE/DELAY TIME) (1] motor is applied. The cone anchor motor can break
% = factory setting. () = display text [| = value for use in communication via serial communication port
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away using parameter 130 Start frequency and pa-
rameter 131 Vbltage at start.

Description of choice:
Set the required time.

122 Function at stop
(FUNCTION AT STOP)

Value:

#* Coasting (COAST) [O]
DC hold (DC HOLD) (1]
Function:

This is where to choose the function of the fre-
quency converter after the output frequency has
become lower than the value in parameter 123 The
min. frequency for activation of function at stop or
after a stop command and when the output fre-
quency has been ramped down to 0 Hz.

Description of choice:
Select Coasting [Q] if the frequency converter is to
'let go’ of the motor (inverter turned off).

Select DC hold [1] if parameter 137 DC hold voltage
is to be activated.

123 Min. frequency for activation of function at
stop

(MIN.FFUNC.STOP)

Value:

0,1 -10 Hz * 0,1 Hz

Function:
In this parameter, the output frequency is set at
which the function selected in parameter 122 Func-
tion at stop is to be activated.

Description of choice:
Set the required output frequency.

126 DC brake time
(DC BRAKING TIME)

Value:

0 - 60 sec. * 10 sec

Function:
In this parameter, the DC brake time is set at which
parameter 132 DC brake voltage is to be active.

127 DC brake cut-in frequency
(DC BRAKE CUT-IN)

Value:
0.0 (OFF) - par. 202

Qutput frequency high limit, fpax * OFF

Function:
In this parameter, the DC brake cut-in frequency is
set at which the DC brake is to be activated in con-
nection with a stop command.

Description of choice:
Set the required frequency.

128 Thermal motor protection
(MOT.THERM PROTEC)

Value:

# No protection (NO PROTECTION) [O]
Thermistor warning
(THERMISTOR WARN) (1]
Thermistor trip (THERMISTOR TRIP) (2]
ETR warning 1 (ETR WARNING 1) (3]
ETR trip 1 (ETR TRIP 1) 4]
ETR warning 2 (ETR WARNING 2) (5]
ETR trip 2 (ETR TRIP 2) 6]
ETR warning 3 (ETR WARNING 3) [7]
ETR trip 3 (ETR TRIP 3) (8]
ETR warning 4 (ETR WARNING 4) [9]
ETR trip 4 (ETR TRIP 4) (10]
Function:

The frequency converter can monitor the motor tem-
perature in two different ways:

- Via a PTC thermistor that is mounted on the
motor. The thermistor is connected between ter-
minal 50 (+10V) and one of the digital input
terminals 18, 19, 27 or 29. See parameter 300
Digital inputs.

Thermal load calculation (ETR - Electronic Ther-
mal Relay), based on present load and time. This
is compared with the rated motor current Iy N and
rated motor frequency fmn. The calculations take
into account the need for lower loading at low
speeds due to the motor’s internal ventilation be-
ing reduced.

% = factory setting. () = display text [| = value for use in communication via serial communication port

22

MG.28.A6.02 - VLT is a registered Danfoss trade mark



Danfisd

VLT® 2800 Series

3
28
2000 1 £8
] i
1000 !
5 T
5 AN %
£ ANCAN
N\
2 )
NN
o \Q~¥‘ | four= 1 X fyn
60 = ———Tour= 2 x fun
-’4’8 four= 0.2 X fyy
30
20
_u
10 TN

1.0 1.2 1.4 1.6 1.8 2.0

ETR functions 1-4 do not begin to calculate the load
until you switch to the Setup in which they have
been selected. This means that you can use the
ETR function even when changing between two or
more motors.

Description of choice:
Select No protection [0] if you do not want a warning
or trip when a motor is overloaded.
Select Thermistor warning [1] if you want a warning
when the connected thermistor becomes too hot.
Select Thermistor trip [2] if you want a trip when the
connected thermistor becomes too hot.
Select ETR Adv. if you want a warning when the
motor is overloaded according to the calculations.
You can also programme the frequency converter to
give a warning signal via the digital output.
Select ETR Trip if you want a trip when the motor is
overloaded according to the calculations.
Select ETR warning 1-4 if you want a warning when
the motor is overloaded according to the calculations.
You can also programme the frequency converter to
give a warning signal via one of the digital outputs.
Select ETR Trip 1-4 if you want a trip when the mo-
tor is overloaded according to the calculations.
NB!:

“: This function cannot protect the individual
a motors in the case of motors linked in parallel.

130 Start frequency
(START FREQUENCY)

Value:

0.0-10.0 Hz # 0.0 Hz

Function:
The start frequency is active for the time set in pa-
rameter 120 Start delay, after a start command. The
output frequency will ’jump’ to the next preset fre-
quency. Certain motors, such as conical anchor
motors, need an extra voltage/start frequency

(boost) at start to disengage the mechanical brake.
To achieve this parameters 130 Start frequency and
131 Initial voltage are used.

Description of choice:
Set the required start frequency. It is a precondition
that parameter 121 Start function, is set to Start fre-
quency/voltage clockwise [3] or Start frequency
voltage in reference direction [4] and that in parame-
ter 120 Start delay a time is set and a reference
signal is present.

131 Initial voltage
(INITIAL VOLTAGE)

Value:

0.0 -200.0V #* 0.0V

Function:
Initial voltage is active for the time set in parameter
120 Start delay, after a start command. This param-
eter can be used for example for lifting/dropping
applications (conical anchor motors).

Description of choice:
Set the required voltage necessary to cut out the
mechanical brake. It is assumed that parameter 121
Start function, is set to Start frequency/voltage clock-
wise [3] or Start frequency/voltage in reference
direction [4] and that in parameter 120 Start delay a
time is set, and that a reference signal is present.

132 DC brake voltage
(DC BRAKE VOLTAGE)

Value:

0 - 100% of max. DC brake voltage #* 0%

Function:
In this parameter, the DC brake voltage is set which
is to be activated at stop when the DC brake
frequency set in parameter 127 DC brake cut-in fre-
quency is reached, or if DC braking inverse is active
via a digital input or via serial communication. Sub-
sequently, the DC brake voltage will be active for the
time set in parameter 126 DC brake time.

% = factory setting. () = display text [| = value for use in communication via serial communication port
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Description of choice:
To be set as a percentage value of the max. DC
brake voltage, which depends on the motor.

133 Start voltage

(START VOLTAGE)

Value:
0.00 - 100.00 V

% Depends on unit

Function:
A higher start torque can be obtained by increasing
the start voltage. Small motors (< 1.0 kW) normally
require a high start voltage.

Uu A

vl

Um,n T

195NA017.12

Par. 134
Load compensation

Par. 135
u/f characteristics

Par. 133
Start voltage , ,

0.1 X fmn frun fu[Hz]

Description of choice:
The factory setting will be suitable for must applica-
tions, the value may need to be increase gradually
for high torque application.

Warning: If the use of start voltage
' is exaggerated, this may lead to over-
L energizing and overheating of the motor

and the frequency converter may cut out.

134 Load compensation
(LOAD COMPENSATIO)

Value:
0.0 - 300.0%

# 100.0%

Function:
In this parameter, the load characteristic is set. By
increasing the load compensation, the motor is given
an extra voltage and frequency supplement at
increasing loads. This is used e.g. in motors/applica-
tions in which there is a big difference between the
full-load current and idle-load current of the motor.

NB!:

“: If this value is set too high, the frequency
a converter may cut out because of overcurrent.

Description of choice:
If the factory setting is not adequate, load compen-
sation must be set to enable the motor to start at the
given load.

Warning: Should be set to 0% in
' connection with synchronous and parallel-
d coupled motors and in the case of quick

load changes. Too high load compensation may lead
to instability.

135 U/f-ratio

(U/F RATIO)
Value:
0.00 - 20.00 at Hz

% Depends on unit

Function:
This parameter enables a shift in the ratio between
output voltage (U) and output frequency (f) linearly,
SO as to ensure correct energizing of the motor and
thus optimum dynamics, accuracy and efficiency.
The U/f-ratio only affects the voltage characteristic if
a selection has been made of Constant torque [1]
parameter 101 Torque characteristic.

Description of choice:
The U/f-ratio is only to be changed if it is not possi-
ble to set the correct motor data in parameter
102-109. The value programmed in the factory set-
tings is based on idle operation.

136 Slip compensation
(SLIP COMP)

Value:
-500 - +500% of rated slip compensation
* 100%

Function:
Slip compensation is calculated automatically, on the
basis of such data as the rated motor speed nmN. In
this parameter, the slip compensation can be fine-
tuned, thereby compensating for tolerances on the
value for n mN. Slip compensation is only active if a
selection has been made of Speed regulation, open
loop [0] in parameter 100 Configuration and Constant
torque [1] in parameter 101 Torque characteristic.

% = factory setting. () = display text [| = value for use in communication via serial communication port

24

MG.28.A6.02 - VLT is a registered Danfoss trade mark



Danfisd

VLT® 2800 Series

Description of choice:
Key in a % value.

Description of choice:
Set the required frequency.

137 DC hold voltage
(DC HOLD VOLTAGE)

Value:

0 - 100% of max. DC hold voltage #* 0%

Function:
This parameter is used to keep the motor (holding
torque) at start/stop.

Description of choice:
This parameter can only be used if a selection has
been made of DC hold in parameter 121 Start
function or 122 Function at stop. To be set as a per-
centage value of the max. DC hold voltage, which
depends on the choice of motor.

140 Current, minimum value
(CURRENT MIN VAL)

Value:

0 % of Inom - 100 % of Inom * 0 %

Function:
This is where the user selects the minimum motor
current running for the mechanical brake to be re-
leased. Current monitoring is only active from stop
until the point when the brake is released.

Description of choice:
This is an extra safety precaution, aimed at guaran-
teeing that the load is not lost during start of a lifting/
lowering operation.

138 Brake cut out value
(BRAKE CUT OUT)

Value:

0.5 - 132.0/1000.0 Hz # 3.0 Hz

Function:
Here you can select the frequency at which the ex-
ternal brake is released, via the output defined in
parameter 323 Relay output 1-3 or 341 Digital out-
put, terminal 46.

Description of choice:
Set the required frequency.

139 Brake cut in frequency
(BRAKE CUT IN)

Value:
0.5 - 132.0/1000.0 Hz

# 3.0 Hz

Function:
Here you can select the frequency at which the ex-
ternal brake is activated; this takes place via the
output defined in parameter 323 Relay output 1-3 or
341 Digital output terminal 46.

142 Leakage reactance XL
(LEAK. REACTANCE)

Value:
0.000 - XXX, XXX 2
% Depends on choice of motor

Function:
After setting of parameters 102-106 Nameplate data,
a number of adjustments of various parameter is
made automatically, including the leakage reactance
XL. The shaft performance can be improved by fine-
tuning the leakage reactance X..
NB!:
é Parameter 142 The leakage reactance X| is

normally not to be changed if the nameplate
data have been set, parameters 102-106.

Description of choice:
XL can be set as follows:

—

The value is stated by the motor supplier.

Use the factory settings of X, which the fre-
quency converter itself chooses on the basis of
the motor nameplate data.

N

143 Internal fan control
(FAN CONTROL)

Value:
% Automatic (AUTOMATIC) [O]
Always switched on (ALWAYS ON) (1]
Always switched off (ALWAYS OFF) (2]
% = factory setting. () = display text [| = value for use in communication via serial communication port
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Function:
This parameter can be set so that the internal fan is
automatically switched on and off. You can also set
the internal fan to be permanently switched on or off.

Description of choice:
If Automatic [Q] is selected, the internal fan is
switched on or off depending on the ambient tem-
perature and the loading of the frequency converter.
If Always switched on [1] Always switched off [2] are
selected, the internal fan will be permanently
switched on or off.

NB!:

W&y i Aways switched off [2] is selected in combi-
a nation with high switch frequency, long motor
cables or high output power, the frequency con-
verter’s life span is reduced.

144 Gain AC brake
(GAIN AC BRAKE)

Value:

1.00 - 1.50 * 1.30

Function:
This parameter is used to set the AC brake. Using
par. 144 it is possible to adjust the size of the gener-
ator torque that can be applied to the motor without
the intermediate circuit voltage exceeding the warn-
ing level.

Description of choice:
The value is increased if a greater possible brake
torque is required. If 1.0 is selected, this corre-
sponds to the AC brake being inactive.
NB!:
By If the value in par. 144 is increased, the
motor current will simultaneously increase sig-
nificantly when generator loads are applied. The
parameter should therefore only be changed if it is
guaranteed during measurement that the motor cur-
rent in all operating situations will never exceed the
maximum permitted current in the motor. Please
note: that the current cannot be read out from the
display.

146 Reset voltage vector
(RESET VECTOR)

Function:
When the voltage vector is reset it is set to the same
starting point each time a new process commences.

Description of choice:

Select reset (1) when running unique processes
each time they arise. This will enable repetitive pre-
cision when stopping to be improved. Select Off (0)
for example for lifting/lowering operations or syn-
chronous motors. It is an advantage that the motor
and the frequency converter are always synchro-
nized.

Value:
*Off (OFF) 0]
Reset (RESET) (1]
% = factory setting. () = display text [| = value for use in communication via serial communication port
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M References & Limits

200 Output frequency range
(OUT FREQ. RNG/ROT)

Value:
*Only clockwise, 0 - 132 Hz

(132 HZ CLOCKWISE) [O]
Both directions, 0 - 132 Hz

(132 HZ BOTH DIRECT) (1]
Anti-clockwise only, 0 - 132 Hz

(132 HZ COUNTER CLOCK) (2]
Clockwise only, 0 - 1000 Hz

(1000 HZ CLOCK WISE) (3]
Both directions, 0 - 1000 Hz

(1000 HZ BOTH DIRECT) (4]
Anti-clockwise only, 0 - 1000 Hz

(1000 HZ COUNTER CLOCK) (5]
Function:

This parameter guarantees protection against un-
wanted reversing. Furthermore, the maximum output
frequency can be selected that is to apply regardless
of the settings of other parameters. This parameter
has no function if Process regulation, closed loop
has been selected in parameter 100 Configuration.

Description of choice:

Select the required direction of rotation as well as
the maximum output frequency. Please note that if
Clockwise only [0)/[3] or Anti-clockwise only [2]/[8] is
selected, the output frequency will be limited to the
range fmiN-fmax. If Both directions [1]/[4] is selected,
the output frequency will be limited to the range +
fvwax (the minimum frequency is of no significance).

[Hz]
Par.202 =
Par.205 + folerance

60 Por.205 max. ref.

Par.215

preset ref. = —50% 20 77 Par.204 min. ref.
10 | Par.201 output freq.

low level
10[V]

175ZA204.11

201 Output frequency low limit, fmin
(MIN OUTPUT FREQ)

Value:

0.0 - fmax %* 0.0 Hz

Function:
In this parameter, a minimum motor frequency limit
can be selected that corresponds to the minimum
speed at which the motor is allowed to run. If Both
directions has been selected in parameter 200 Out-
put frequency range, the minimum frequency is of no
significance.

Description of choice:
The value chosen can range from 0.0 Hz to the fre-
quency set in parameter 202 Output frequency high
limit, fapax.

202 Output frequency high limit, fymax
(MAX. OUTPUT FREQ)

Value:
fmiN - 132/1000 Hz (par. 200 Qutput frequency
range)
* 132 Hz

Function:
In this parameter, a maximum output frequency limit
can be selected that corresponds to the highest
speed at which the motor is allowed to run.

' NB!:

“: The output frequency of the frequency con-
a verter can never assume a value higher than
1/10 of the switching frequency (parameter 411
Switching frequency).

% = factory setting. () = display text [| = value for use in communication via serial communication port
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Description of choice:
A value can be selected from fuin to the value cho-
sen in parameter 200 Qutput frequency range.

203 Reference range

(REFERENCE RANGE)

Value:

#Min. reference - Max reference (MIN - MAX) [O]
-Max. reference - Max. reference
(-MAX - +MAX) (1]

Function:
In this parameter you select whether the reference
signal must be positive or whether it can be both
positive and negative. The minimum limit may be a
negative value, unless in parameter 100 Configura-
tion a selection has been made of Speed regulation,
closed loop. You should select Min ref. - Max. ref.
[Q], if Process regulation, closed loop [3] has been
selected in parameter 100 Configuration.

Description of choice:
Select the required range.

204 Minimum reference, Refmn
(MIN.REFERENCE)

Value:
Par. 100 Config. = Open loop [Q].
-100,000.000 - par. 205 Refumax
Par. 100 Config. = Closed loop [1)/[3].
-Par. 414 Minimum feedback - par. 205 Refpax
# 0.000 Hz

# 0.000 Hz

Function:
Minimum reference is an expression of the minimum
possible value of the total of all references. If in pa-
rameter 100 Configuration, Speed regulation, closed
loop [1] or Process regulation, closed loop [3] is
selected, the minimum reference is limited by param-
eter 414 Minimum feedback. Minimum reference is
ignored if the local reference is active.

Description of choice:
The minimum reference is preset if the motor has to
run at a minimum speed, regardless of whether the
resulting reference is 0.

205 Maximum reference, Refmax
(MAX.REFERENCE)

Value:
Par. 100 Config. = Open loop [Q].
Par. 204 Refyyy - 1000.000 Hz % 50.000 Hz
Par. 100 Config. = Closed loop [1]/[3].
Par. 204 Refuin - Par. 415 Max. feedback
% 50.000 Hz

Function:
The maximum reference gives the highest value that
can be assumed by the sum of all references. If
Closed loop [1)/[3] is selected in parameter 100 Con-
figuration the maximum reference cannot exceed the
value in parameter 415 Maximum feedback.
Maximum reference is ignored if the local reference
is active.

The reference unit can be defined from the following
table:

Par. 100 Configuration Unit
Open loop [0] Hz
Speed reg, closed loop [1] rom
Process reg, closed loop [3] Par. 416

Description of choice:
Maximum reference is set, if the speed of the motor
is to be max. the set value, regardless of the
whether the resulting reference is greater than the
maximum reference.

206 Ramp type
(RAMP TYPE)

Value:
The reference unit can be defined from the following #*Linear (LINEAR) Q]
table: Sin shaped (SIN SHAPED) (1]
. . , Sin2 shaped (S-SHAPED 2) 2]
Par. 100 Configuration Unit
Open loop [0] Hz Function:
Speed reg, closed loop [1] rpm You can choose between a linear, an S-shaped and
Process reg, closed loop [3] Par. 416 an §? ramp process.
Description of choice:
Select the required ramp type depending on the re-
quired acceleration/deceleration process.
% = factory setting. () = display text [| = value for use in communication via serial communication port

28

MG.28.A6.02 - VLT is a registered Danfoss trade mark



Danfisd

VLT® 2800 Series

Speed

195NA033.10

Sin Linear

Sin2

207 Ramp-up time 1
(RAMP-UP TIME 1)

Value:
0.02 - 3600.00 sec

* 3.00 sec

Function:
The ramp-up time is the acceleration time from 0 Hz
to the rated motor frequency fmN (parameter 104
Motor frequency, fm,n). It is assumed that the output
current will not reach the current limit (set in parame-
ter 221 Current limit Ipim).

fout
fMAX.(202)
Ref.
TMN (104)
fMIN.(201) / \
5679208 Roob/250"
173ZA047.12

Description of choice:
Set the required ramp-up time.

208 Ramp-down time 1
(RAMP DOWN TIME 1)

Value:
* 3.00 sec

Description of choice:
Set the required ramp-down time.

209 Ramp-up time 2
(RAMP UP TIME 2)
Value:
0.02 - 3600.00 sec.

Function:
See description of parameter 207 Ramp-up time 1.

Description of choice:
Set the required ramp-up time. Shift from ramp 1 to
ramp 2 by activating Ramp 2 via a digital input.

210 Ramp-down time 2

(RAMP DOWN TIME 2)
Value:
0.02 - 3600.00 sec.

* 3.00 sec

Function:
See description of parameter 208 Ramp-down time
1.

Description of choice:
Set the required ramp-down time. Shift from ramp 1
to ramp 2 by activating Ramp 2 via a digital input.

211 Jog ramp time
(JOG RAMP TIME)

Value:
0.02 - 3600.00 sec.

Function:
The jog ramp time is the acceleration/deceleration
time from O Hz to the rated motor frequency fuN
(parameter 104 Motor frequency, fun). It is assumed
that the output current will not reach the current limit
(set in parameter 221 Current limit I ).

0.02 - 3600.00 sec fout A
og active
Function: /J
The ramp-down time is the deceleration time from | |
the rated motor frequency fuN (parameter 104 Motor i Jog inactive i
frequency, fu,n) to O Hz, provided no overvoltage } |
arises in the inverter because of generating opera- Par. 213 Jog i ; | |
tion of the motor. | ! ! i
i i i | s
1 1 1 1
Jog ramp Ramp up
211 207/209
195NA075.10
% = factory setting. () = display text [| = value for use in communication via serial communication port
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The jog ramp time starts if a jog-signal is given via
the LCP control panel, one of the digital inputs or the
serial communication port.

Description of choice:
Set the required ramp time.

212 Quick-stop ramp-down time
(Q STOP RAMP TIME)

Value:

0.02 - 3600. 00 sec. * 3.00 sec

Function:
The quick-stop ramp-down time is the deceleration
time from the rated motor frequency to 0 Hz, pro-
vided no overvoltage arises in the inverter because
of generating operation of the motor, or if the gener-
ated current exceeds the current limit in parameter
221 Current limit Im. Quick-stop is activated via one
of the digital inputs or the serial communication.

Description of choice:
Set the required ramp-down time.

213 Jog frequency
(JOG FREQUENCY)

Value:
0.0 - Par. 202 Output frequency high limit, fax
* 10.0 Hz
Function:

Jog frequency fjog means a fixed output frequency
that the frequency converter supplies to the motor
when the Jog function is activated. Jog can be acti-
vated via the digital inputs, serial communication or
via the LCP control panel, on the condition that this
is active in parameter 015 Local jog.

Description of choice:
Set the required frequency.

214 Reference function
(REF FUNCTION)

Value:

*Sum (SUM) [O]
Relative (RELATIVE) (1]
External/preset (EXTERNAL/PRESET) (2]
Function:

It is possible to define how preset references are to
be added to the other references; for this purpose,

use Sum or Relative. It is also possible by using the
External/preset to select whether a shift between ex-
ternal references and preset references is required.
External reference is the sum of the analogue refer-
ences, pulse references and any references from
serial communication.

Description of choice:
If Sum [0] is selected, one of the adjusted preset ref-
erences (parameters 215-218 Preset reference) is
summarized as a percentage of the reference range
(Refuin - Refuax), added to the other external refer-
ences.
If Relative [1] is selected, one of the added preset
references (parameters 215-218 Preset reference) is
summarized as a percentage of the sum of present
external references.
If External/preset [2] is selected, it is possible via a
digital input to shift between external references or
preset references. Preset references will be a per-
centage value of the reference range.

' NB!:

“: If Sum or Relative is selected, one of the
a preset references will always be active. If the
preset references are to be without influence, they
must be set to 0% (factory setting).

215 Preset reference 1 (PRESET REF. 1)
216 Preset reference 2 (PRESET REF. 2)

217 Preset reference 3 (PRESET REF. 3)
218 Preset reference 4 (PRESET REF. 4)
Value:

-100.00% - +100.00%

of the reference range/external reference

# 0.00%

Function:
Four different preset references can be programmed
in parameters 215-218 Preset reference.
The preset reference is stated as a percentage of
the reference range (Refuin - Refuwax) or as a per-
centage of the other external references, depending
on the choice made in parameter 214 Reference
function. The choice between preset references can
be made via the digital inputs or via serial communi-
cation.

Preset ref., msb | Preset ref. Isb
0 0 Preset ref. 1
0 1 Preset ref. 2
1 0 Preset ref. 3
1 1 Preset ref. 4

% = factory setting. () = display text [| = value for use in communication via serial communication port
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Description of choice:
Set the preset reference(s) that is/are to be the op-
tions.

219 Catch up /Slow down reference

(CATCH UP/SLW DWN)

Value:
0.00 - 100% of the given reference

# 0.00%

Function:
In this parameter, the percentage value can be set
which will either be added to or deducted from the
remote-controlled references.
The remote-controlled reference is the sum of preset
references, analogue references, pulse reference
and any references from serial communication.

Description of choice:
If Catch up is active via a digital input, the percent-
age value in parameter 219 Catch up/Slow down
reference will be added to the remote-controlled ref-
erence.
If Slow down is active via a digital input, the percent-
age value in parameter 219 Catch up/Slow down
reference will be deducted from the remote-
controlled reference.

221 Current limit, Iim

(CURRENT LIMIT)

Value:
0 - XXX.X % of par. 105

#* 160 %

Function:
In this parameter, the maximum output current I v is
set. The factory-set value corresponds to the maxi-
mum output current Iyax. If the current limit is to be
used as motor protection, set the rated motor cur-
rent. If the current limit is set above 100% (the rated
output current of the frequency converter, Iinv), the
frequency converter can only handle a load intermit-
tently, i.e. for short periods at a time. After the load
has been higher than Iinv., it must be ensured that
for a period the load is lower than Iinv. Please note
that if the current limit is set at a lower value than
Inv., the acceleration torque will be reduced to the
same extent.

Description of choice:
Set the required maximum output current I m.

223 Warning: Low current, IL.ow

(WARN. CURRENT LO)

Value:
0.0 - par. 224 Warning: High current, IngH % 0.0 A

Function:
If the output current falls below the preset limit lL.ow
a warning is given.
Parameters 223-228 Warning functions are out of
function during ramp-up after a start command and
after a stop command or during stop.The warning
functions are activated when the output frequency
has reached the resulting reference. The signal out-
puts can be programmed to give a warning signal
via terminal 46 and via the relay output.

Description of choice:
The lower signal limit of the output current Iay must
be programmed within the normal working range of
the frequency converter.

ImA

g
g
1 1 -
I'um I |
(PAR.221) L I
1 1
| [ S S [, N ——L__1_
et -+ boob
1 1
I % I
~1=IN RANGé -
1 % 1
| |
| [ R S R R IR
e I/Z ¥
1 1
1 1
I % I v

T
MmN fLow
(PAR.201) (PAR.225)

REF  fuigH  fwax
(PAR.226) (PAR.202)

224 Warning: High current, IqigH
(WARN. CURRENT HI)

Value:

Par. 223 Warn.: Low current, lLow - Imax #* IMax

Function:
If the output current exceeds the preset limit lHigH a
warning is given.
Parameters 223-228 Warning functions do not work
during ramp-up after a start command and after stop
command or during stop. The warning functions are
activated when the output frequency has reached

% = factory setting. () = display text [| = value for use in communication via serial communication port
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the resulting reference. The signal outputs can be
programmed to give a warning signal via terminal 46
and via the relay output.

Description of choice:
The output current’s upper signal limit lqgH must be
programmed within the frequency converter’'s normal
operating range. See drawing at parameter 223
Warning: Low current, I ow.

225 Warning: Low frequency, fLow
(WARN.FREQ. LOW)

Value:
0.0 - par. 226
Warn.: High frequency, fHigH

Function:
If the output frequency falls below the preset limit
fLow, @ warning is given.
Parameters 223-228 Warning functions are out of
function during ramp-up after a start command and
after stop command or during stop. The warning
functions are activated when the output frequency
has reached the resulting reference. The signal out-
puts can be programmed to give a warning signal
via terminal 46 and via the relay output.

Description of choice:
The lower signal limit of the output frequency fLow
must be programmed within the normal operating
range of the frequency converter. See drawing at
parameter 223 Warning: Low current, I ow.

226 Warning: High frequency fuigH
(WARN.FREQ.HIGH)

Value:
Par. 200 Frequency range = 0-132 Hz [0)/[1].
par. 225 flow - 13 2 Hz * 132.0 Hz

Par. 200 Frequency range = 0-1000 Hz [2]/[3].
par. 225 fLow - 1000 Hz * 132.0 Hz

Function:
If the output frequency exceeds the preset limit fhigH
a warning is given.
Parameters 223-228 Warning functions do not work
during ramp-up after a start command and after stop
command or during stop. The warning functions are
activated when the output frequency has reached
the resulting reference. The signal outputs can be
programmed to give a warning signal via terminal 46
and via the relay output.

Description of choice:
The output frequency’s upper signal limit fiigH must
be programmed within the frequency converter’s nor-
mal operating range. See drawing at parameter 223
Warning: Low current, I.ow.

227 Warning: Low feedback, FBLow
(WARN.FEEDB. LOW)

Value:
-100,000.000 - par. 228 Warn.:FBrigH * -4000.000

Function:
If the feedback signal falls below the preset limit
FBLow, a warning is given.
Parameters 223-228 Warning functions are out of
function during ramp-up after a start command and
after a stop command or during stop. The warning
functions are activated when the output frequency
has reached the resulting reference. The signal out-
puts can be programmed to give a warning signal
via terminal 46 and via the relay output.The unit for
feedback in Closed loop is programmed in parame-
ter 416 Process units.

Description of choice:
Set the required value within the feedback range
(parameter 414 Minimum feedback, FByn and 415
Maximum feedback, FBmaX).

228 Warning: High feedback, FBHigH
(WARN.FEEDB HIGH)

Value:
Par. 227 Warn.: FBrLow - 100,000.000 % 4000.000

Function:
If the feedback signal gets above the preset limit
FBHiGH, @ warning is given.
Parameters 223-228 Warning functions are out of
function during ramp-up after a start command and
after a stop command or during stop. The warning
functions are activated when the output frequency
has reached the resulting reference. The signal out-
puts can be programmed to give a warning signal
via terminal 46 and via the relay output. The unit for
feedback in Closed loop is programmed in parame-
ter 416 Process units.

% = factory setting. () = display text [| = value for use in communication via serial communication port
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Description of choice:
Set the required value within the feedback range
(parameter 414 Minimum feedback, FBmn and 415
Maximum feedback, FBmAX).

229 Frequence bypass, bandwidth
(FREQ BYPASS B.W.)

Value:
0 (OFF) -100 Hz * 0 Hz
Function:

Some systems call for some output frequencies to
be avoided because of mechanical resonance
problems in the system. In parameters 230-231 fre-
quency bypass these output frequencies can be
programmed. In this parameter a bandwidth can be
defined on either side of these frequencies.

Description of choice:
The frequency set in this parameter will be centered
around parameters 230 Frequency bypass 1 and
231 Frequency bypass 2.

230 Frequency bypass 1 (FREQ. BYPASS 1)
231 Frequency bypass 2 (FREQ. BYPASS 2)

Value:
0 - 1000 Hz * 0.0 Hz
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Function:
Some systems call for some output frequencies to
be avoided because of mechanical resonance prob-
lems in the system.

Description of choice:
Enter the frequencies to be avoided. See also pa-
rameter 229 Frequency bypass, bandwidth.

% = factory setting. () = display text [| = value for use in communication via serial communication port
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H Inputs and outputs

Digital inputs Term. no.

Value:

No function (NO OPERATION) [0] [0] [0] 0]  *[0]

Reset (RESET) [1] [1] [1] [1] [1]

Coasting stop inverse (MOTOR COAST IN- 2] 2] 2] 2] 2]
VERSE)

Reset and coasting inverse (RESET AND COAST (3] 3]  *[8] [3] [3]
INV.)

Quick-stop inverse (QUICK-STOP INVERSE) [4] [4] [4] [4] [4]

DC braking inverse (DC-BRAKE INVERSE) [5] [5] [5] [5] [5]

Stop inverse (STOP INVERSE) [6] [6] [6] [6] [6]

Start (START) *[7]  [7] [7] [7] [7]

Pulse start (LATCHED START) [8] [8] [8] [8] [8]

Reversing (REVERSING) @  *[O [9 [9] [9]

Reversing and start (START REVERSING) [10] [10] [10Q] 101 [1Q]

Start clockwise (ENABLE FORWARD) [11] [11]  [11] [11]  [11]

Start anti-clockwise (ENABLE REVERSE) [12] [12] [12] [12] [12]

Jog (JOGGING) [13] [13] [18] *[13] [13]

Freeze reference (FREEZE REFERENCE) [14] [14] [14] [14] [14]

Freeze output frequency (FREEZE OUTPUT) [15] [15] [15] [15] [15]

Speed up (SPEED UP) [16] [16] [16] [16] [16]

Speed down (SPEED DOWN) [17] 171  [17] 171 [17]

Catch-up (CATCH-UP) [19] 191 [19] 191 [19]

Slow-down (SLOW-DOWN) [20] [20] [20] 201 [2Q]

Ramp 2 (RAMP 2) [21] [21]  [21] [21]  [21]

Preset ref, LSB (PRESET REF, LSB) [22] [22] [22] [22] [22]

Preset ref, MSB (PRESET REF, MSB) [23] 23] [29] 23] [23]

Preset reference on (PRESET REFERENCE [24] [24] [24] [24] [24]
ON)

Thermistor (THERMISTOR) [25] [25] [25] [25]

Precise stop, inverse (PRECISE STOP INV.) [26] [26]

Precise start/stop (PRECISE START/STOP) [27] [27]

Pulse reference (PULSE REFERENCE) [28]

Pulse feedback (PULSE FEEDBACK) [29]

Pulse input (PULSE INPUT) [30]

Selection of Setup, Isb (SETUP SELECT LSB) [31] [31]  [31] [31]  [31]

Selection of Setup, msb (SETUP SELECT MSB) [32] [82] [32] [32] [32]

Reset and start (RESET AND START) [33] [33] [39] [33] [33]

1. Terminal 18 and 19 are controlled by an inter-

rupter, which means that the repetitive accuracy of

the response time is constant. Can be used for

start/stop, setup switch and especially for changing

digital preset, i.e. to obtain a reproducable stop

point when using creep speed. For further informa-

tion see VLT 2800 Precise Stop Instruction,

MI28C102.

% = factory setting. () = display text [| = value for use in communication via serial communication port
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Function:
In these parameters 302-307 Digital inputs it is pos-
sible to choose between the different enabled
functions related to the digital inputs (terminals 18-
33).

Description of choice:
No operation is selected if the frequency converter is
not to react to signals transmitted to the terminal.

Reset resets the frequency converter after an alarm;
however, a few alarms cannot be reset (trip locked)
without first disconnecting the mains supply and re-
connecting it. See table under List of warnings and
alarms. Reset is activated on the leading edge of
the signal.

Coasting stop inverse is used for making the fre-
quency converter "let go" of the motor immediately
(output transistors are "turned off"), which means
that the motor runs freely to stop. Logic 'O’ leads to
coasting to stop.

Reset and coasting inverse are used to activate mo-
tor coast simultaneously with reset. Logical '0’
means motor coast stop and reset. Reset is acti-
vated on the falling edge.

Quick stop inverse is used for activating the quick-
stop ramp down set in parameter 212 Quick stop
ramp-down time. Logic 'O’ leads to quick stop.

DC-braking inverse is used for stopping the motor by
energizing it with a DC voltage for a given time, see

parameters 126, 127 and 132 DC brake. Please note
that this function is only active if the value in param-
eter 126 DC braking time and 132 DC brake voltage

is different from O. Logic 'O’ leads to DC braking.

Stop inverse, a logic '0’ means that the motor speed
is ramped down to stop via the selected ramp.
None of the stop commands mentioned
/'\ above are to be used as repair switches.
d Note that the frequency converter has
more voltage inputs than L1, L2 and L3 when the DC

bus terminals are used. Check that all voltage inputs

are disconnected and that the prescribed time (4
mins.) has passed before repair work is commenced.

Start is selected if a start/stop command is required.
Logic "1’ = start, logic "0’ = stop.

12

Start |

—18
Stop

19

27]

195NA029.11

Latched start, if a pulse is applied for min. 14 ms,
the frequency converter will start the motor, provided
no stop command has been given. The motor can
be stopped by briefly activating Stop inverse.

Reversing is used for changing the direction of rota-
tion of the motor shaft. Logic 'O’ will not lead to
reversing. Logic ’1’ will lead to reversing. The re-
verse signal only changes the direction of rotation, it
does not activate the start. Is not active at Process
regulation, closed loop. See also parameter 200
Qutput frequency range/direction.

Reversing and start is used for start/stop and for
reversing with the same signal. No active start com-
mand is allowed at the same time. Is not active for
Process regulation, closed loop. See also parameter
200 Output frequency range/direction.
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Start clockwise is used if you want the motor shaft
only to be able to rotate clockwise when started.
Should not be used for Process regulation, closed
loop.

Start anticlockwise is used if you want the motor
shaft only to be able to rotate anticlockwise when
started. Should not be used for Process regulation,
closed loop. See also parameter 200 Qutput fre-
quency range/direction.

Jog is used to override the output frequency to the
jog frequency set in parameter 213 Jog frequency.
Jog is active regardless of whether a start command
has been given, yet not when Coast stop, Quick-stop
or DC braking are active.

Freeze reference freezes the present reference. The
reference can now only be changed via Speed up
and Speed down. If freeze reference is active, it will
be saved after a stop command and in the event of
mains failure.

Freeze output freezes the present output frequency
(in Hz). The output frequency can now only be
changed via Speed up and Speed down.

% = factory setting. () = display text [| = value for use in communication via serial communication port
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NB!:
“: If Freeze output is active the frequency con-
a verter can only be stopped if you select Motor
coast, Quick stop or DC braking via a digital input.

Speed up and Speed down are selected if digital
control of the up/down speed is required. This func-
tion is only active if Freeze reference or Freeze
output frequency has been selected.

If Speed up is active the reference or output fre-
quency will be increased, and if Speed down is
active the reference or output frequency will be re-
duced. The output frequency is changed via the
preset ramp times in parameters 209-210 Ramp 2.
One pulse (logic "1’ minimum high for 14 ms and a
minimum break time of 14 ms) will lead to a speed
change of 0.1 % (reference) or 0.1 Hz (output fre-
quency). Example:

Term, Term.| Freeze ref/ Function

29 33 | freeze outp.

0 0 1 No speed change
0 1 1 Speed up

1 0 1 Speed down

1 1 1 Speed down

Freeze reference can be changed even if the fre-
quency converter has stopped. The reference will
also be saved if the mains are disconnected.

Catch-up/Slow-down is selected if the reference
value is to be increased or reduced by a pro-
grammable percentage value set in parameter 219
Catch-up/Slow-down reference.

Slow-down | Catch-up Function
0 0 Unchanged speed
0 1 Increase by % value
1 0 Reduce by % value
1 1 Reduce by % value

Ramp 2 is selected if a shift between ramp 1
(parameters 207-208) and ramp 2 (parameters 209-
210) is required. Logic '0’ leads to ramp 1 and logic
1’ leads to ramp 2.

Preset reference, Isb and Preset reference, msb
makes it possible to select one of the four preset ref-
erences, see the table below:

Preset ref. Preset ref. Function
msb Isb
0 0 Preset ref. 1
0 1 Preset ref. 2
1 0 Preset ref. 3
1 1 Preset ref. 4

Preset reference on is used for shifting between
remote-controlled reference and preset reference. |t
is assumed that External/preset [2] has been se-
lected in parameter 214 Reference function. Logic
'0’ = remote-controlled references are active, logic '1’
= one of the four preset references is active, as can
be seen from the table above.

Thermistor is to be selected if a possibly integrated
thermistor in the motor is to be able to stop the fre-
quency converter if the motor overheats. The cut-out
value is 3 k2.

R
[a]

4000

3000

1330

~—

9[C]

-20¢C Ynominel=5'C| ¥nominel+5C
Ynominel

DANFOSS
175HA183.10

If a motor features a Klixon thermal switch instead,
this can also be connected to the input. If motors
operate in parallel, the thermistors/thermal switches
can be connected in series (total resistance lower
than 3 k).

Parameter 128 Motor thermal protection must be
programmed for Thermistor warning [1] or Thermistor
trip [2] and the thermistor is to be connected be-
tween a digital input and terminal 50 (+ 10 V supply).

19
a | |
50| +10V
DANFOSS
195NA077.10

Precise stop, inverse is selected to obtain a high de-
gree of accuracy when a stop command is repeated.

% = factory setting. () = display text [| = value for use in communication via serial communication port
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A logic 0 means that the motor speed is ramped
down to stop via the selected ramp.

Precise start/stop is selected to obtain a high degree
of accuracy when a start and stop command is re-
peated.

Pulse reference is selected if the reference signal
applied is a pulse train (frequency). 0 Hz corre-
sponds to parameter 204 Minimum reference,
Refpun. The frequency set in parameter 327 Pulse
reference/feedback corresponds to parameter 205
Maximum reference Refyax.

Pulse feedback is selected if the feedback signal
used is a pulse train (frequency). In parameter 327
Fulse reference/feedback the maximum pulse feed-
back frequency is set.

Pulse input is selected if a specific number of pulses
must lead to a Precise stop, see parameter 343 Pre-
cise stop and parameter 344 Counter value.

Selection of Setup, Isb and Selection of Setup, msb
gives the possibility to select one of the four setups.
It is, however, a condition that parameter 004 is set
to Multisetup.

Reset and start can be used as a start function. If
24 V are connected to the digital input, this will
cause the frequency converter to reset and the mo-
tor will ramp up to the preset reference.

308 Terminal 53, analogue input voltage
(Al [V]53FUNCT.)

Value:

No function (NO OPERATION) [0]
#* Reference (REFERENCE) (1]

Feedback (FEEDBACK) (2]

Function:

In this parameter it is possible to select the function
required to be connected to terminal 53. Scaling of
the input signal is made in parameter 309 Terminal
53, min. scaling and parameter 310 Terminal 53,
max. scaling.

Description of choice:
No function [0]. Is selected if the frequency converter
is not to react to signals connected to the terminal.
Reference [1]. If this function is selected, the refer-
ence can be changed by means of an analogue
reference signal. If reference signals are connected
to more than one input, these reference signals must
be added up.

If a voltage feedback signal is connected, select
Feedback [2] on terminal 53.

309 Terminal 53 Min. scaling
(Al 53 SCALE LOW)

Value:

0.0 - 10.0 Volt # 0.0 Volt

Function:
This parameter is used for setting the signal value
that is to correspond to the minimum reference or
the minimum feedback, parameter 204 Minimum ref-
erence, Refuin / 414 Minimum feedback, FBuMin.

Description of choice:
Set the required voltage value. For reasons of accu-
racy, compensation should be made for voltage loss
in long signal cables. If the Time out function is to
be used (parameter 317 Time out and 318 Function
after time out), the value set must be higher than 1
Volt.

310 Terminal 53 Max. scaling
(Al 53 SCALE HIGH)

Value:
0 - 10.0 Volt * 10.0 Volt

Function:
This parameter is used for setting the signal value
that is to correspond to the maximum reference value
or maximum feedback, parameter 205 Maximum ref-
erence, Refuyax /414 Maximum feedback, FBmax.

Description of choice:
Set the required voltage value. For reasons of accu-
racy, compensation should be made for voltage
losses in long signal cables.

314 Terminal 60, analogue input current
(Al [MA] 60 FUNCT)

Value:

#*No function (NO OPERATION) (0]
Reference (REFERENCE) (1]
Feedback (FEEDBACK) (2]
Function:

This parameter allows a choice between the different
functions available for the input, terminal 60. Scaling
of the input signal is effected in parameter 315 Ter-
minal 60, min. scaling and parameter 316 Terminal
60, max. scaling.

% = factory setting. () = display text [| = value for use in communication via serial communication port
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Description of choice:
No function [0]. Is selected if the frequency converter
is not to react to signals connected to the terminal.
Reference [1]. If this function is selected, the refer-
ence can be changed by means of an analogue
reference signal. If reference signals are connected
to more than one input, these reference signals must
be added up.
If one current feedback signal is connected, select
Feedback [2] on terminal 60.

315 Terminal 60 Min. scaling
(Al 60 SCALE LOW)

Value:

0.0 - 20.0 mA * 0.0 mA

Function:
In this parameter you can set the signal value that
will correspond to the minimum reference or mini-
mum feedback, parameter 204 Minimum reference,
Refpn /7 414 Minimum feedback, FBuiN.

Description of choice:
Set the required current value. If the Time out func-
tion is to be used (parameter 317 Time out and 318
Function after time out) the value set must be higher
than 2 mA.

316 Terminal 60 Max. scaling
(Al 60 SCALE HIGH)

Value:

0.0 - 20.0 mA #* 20.0 mA

Function:
This parameter is used for setting the signal value
that is to correspond to the maximum reference
value, parameter 205 Maximum reference value,
Refuax.

Description of choice:
Set the required current value.

317 Time out

(LIVE ZERO TIME O)
Value:
1-99 sec.

* 10 sec.

Function:
If the signal value of the reference or feedback sig-
nal connected to one of the input terminals 53 or 60
falls below 50 % of the minimum scaling for a period

longer than the time set, the function selected in pa-
rameter 318 Function after time out will be activated.
This function is only active if in parameter 309 Termi-
nal 53, min. scaling a value higher than 1 Volt has
been selected, or if in parameter 315 Terminal 60,
min. scaling a value higher than 2 mA has been se-
lected.

Description of choice:
Set the required time.

318 Function after time out
(LIVE ZERO FUNCT.)

Value:

# No operation ( NO OPERATION) [0]
Freeze output frequency
( FREEZE OUTPUT

FREQ.) (1]
Stop (STOP) (2]
Jog (JOG) (3]
Max. speed (MAX SPEED) (4]
Stop and trip (STOP AND TRIP) 5]
Function:

This parameter allows a choice of the function to be
activated after the expiry of the Time out (parameter
317 Time out). If a time-out function occurs at the
same time as a bus time-out function (parameter
513 Bus time interval function), the time-out function
in parameter 318 will be activated.

Description of choice:
The output frequency of the frequency converter can
be:
- frozen at the present frequency [1]
- overruled to stop [2]
- overruled to jog frequency [3]
- overruled to max. output frequency [4]
- overruled to stop with subsequent trip [9]

319 Analogue output terminal 42
(AO 42 FUNCTION)

Value:

No function (NO OPERATION) [0]
External reference min.-max. 0-20 mA

(REF MIN-MAX = 0-20 MA) (1]
External reference min.-max. 4-20 mA

(REF MIN-MAX = 4-20 MA) (2]
Feedback min.-max. 0-20 mA

(FB MIN-MAX = 0-20 MA) (3]
Feedback min.-max. 4-20 mA

(FB MIN-MAX = 4-20 MA) (4]

Output frequency 0-max 0-20 mA

% = factory setting. () = display text [| = value for use in communication via serial communication port
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(0-FMAX = 0-20 MA) (5]
Output frequency O-max 4-20 mA 0 - Temp.max 0-20 mA/4-20 mA.
(0-FMAX = 4-20 MA) 6] An output signal is obtained, which is proportional to
#Output current 0-lwax, 0-20 mA the present heatsink temperature. 0/4 mA corre-
(0-IMAX = 0-20 MA) [7] sponds to a heatsink temperature of less than 20 °C,
Output current 0-lyax. 4-20 mA and 20 mA corresponds to 100 °C.
(0-IMAX = 4-20 MA) [8]
Output power 0-Pmn 0-20 mA
0-PNOM = 0-20 MA 9]
AP
(0-PNOM = 4-20 MA) 0
Inverter temperature 20-100 °C 0-20 mA Value:
(TEMP 20-100 C=0-20 MA) [11] No function (NO OPERATION) (0]
Inverter temperature 20-100 °C 4-20 mA #* Unit ready (UNIT READY) (1]
(TEMP 20-100 C=4-20 MA) [1 2] Enable/no Warning (ENABLE/NO VVARN|NG) [2]
Running (RUNNING) [3]
Function: Running in reference, no warning
The analogue output can be used for stating a pro- (RUN ON REF/NO WARN) 4]
cess value. It is possible to choose two types of Running, no warnings
output signals 0 - 20 mA or 4 - 20 mA. (RUNNING/NO  WARNING) (5]
If used as a voltage output (O - 10 V), a pull-down Running in reference range, no warnings
resistor of 500 2 must be fitted to common (terminal (RUN'IN RANGE/ NO WABN) [6]
55). If the output is used as a current output the re- Ready - mains voitage within range
sulting resistance from the equipment connected A(ll:;?n\: oNrOwSr\r/wliEnFé/ UNDERVOL) 7]
may not exceed 500 €.
(ALARM OR WARNING) 8]
Description of choice: Current higher than current limit, par. 221
No function. Is selected if the analogue output is not (CURRENT LIMIT) (€]
to be used. Alarm (ALARM) [10]
Output frequency higher than fLow par. 225
External Refuyin - Refyax 0-20 mA/4-20 mA. (ABOVE FREQUENCY LOW) [11]
An output signal is obtained, which is proportional to Output frequency lower than frigH par. 226
the resulting reference value in the interval Minimum (BELOW FREQUENCY HIGH) [12]
reference, Refuin - Maximum reference, Refuax (pa- Output current higher than lLow par. 223
rameters 204/205). (ABOVE CURRENT LOW) [13]
Output current lower than IngH par. 224
FBuin-FBuax 0-20 mA/ 4-20 mA. (BELOW CURRENT HIGH) [14]
An output signal is obtained, which is proportional to Feedback higher than FBLow par. 227
the feedback value in the interval Minimum feed- (ABOVE FEEDBACK LOW) (15]
back, FBmiN - Maximum feedback, FBumax (parameter Feedback lower than FBriGH par. 228
414/415), (UNDER FEEDBACK HIGH) (16]
Relay 123 (RELAY 123) (17]
0-fmax 0-20 mA/4-20 mA. Reversing (REVERSE) (18]
An output signal is obtained, which is proportional to Thermal warning (THERMAL WARNING) [19]
the output frequency in the interval O - fiuax (parame- Local operation (LOCAL MODE) [20]
ter 202 Output frequency, high limit, fuax). Out of frequency range par. 225/226
(OUT OF FREQ RANGE) [22]
0 - Iinv, 0-20 mA/4-20 mA. Out of current range
An output signal is obtained, which is proportional to (OUT OF CURRENT RANGE) [23]
the output current in the interval O - Iy, Out of feedback range
(OUT OF FDBK. RANGE) [24]
Mechanical brake control
0-Pun 0-20mA/4-20mA. _ (MECH. BRAKE CONTROL) [25]
An output signal is obtained, which is proportional to
the present output power. 20 mA corresponds to the
value set in parameter 102 Motor power, Pun.
% = factory setting. () = display text [| = value for use in communication via serial communication port
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Function:
The relay output can be used for giving the present
status or warning. The output is activated (1-2
make) when a given condition is fulfilled.

Description of choice:
No function. |s selected if the frequency converter is
not to react to signals.

Unit ready, there is a supply voltage on the control
card of the frequency converter, and the frequency
converter is ready for operation.

Enable, no warning, the frequency converter is ready
for operation, but no start command has been given.
No warning.

Running, a start command has been given.

Running in reference, no warning speed according
to reference.

Running, no warning, a start command has been
given. No warning.

Ready - mains voltage within range, the frequency
converter is ready for use; the control card is receiv-
ing a supply voltage; and there are no active control
signals on the inputs. The mains voltage lies within
the voltage limits.

Alarm or warning, the output is activated by an
alarm or warning.

Current limit, the output current is higher than the
value programmed in parameter 221 Current limit
ILim.

Alarm, The output is activated by an alarm.

Output frequency higher than fLow, the output fre-
quency is higher than the value set in parameter 225
Warning: Low frequency, fLow.

Qutput frequency lower than fHigH, the output fre-
quency is lower than the value set in parameter 226
Warning: High frequency, fHiGH.

Qutput current higher than I ow, the output current is
higher than the value set in parameter 223 Warning:
Low current, I .ow.

Qutput current lower than IHigH, the output current is
lower than the value set in parameter 224 Warning:
High current, IHiGH.

Feedback higher than FBLow, the feedback value is
higher than the value set in parameter 227 Warning:
Low feedback, FBLow.

Feedback lower than FBHigH, the feedback value is
lower than the value set in parameter 228 Warning:
High current, IHiGH.

Relay 123 is only used in connection with Profidrive.

Reversing, The relay output is activated when the di-
rection of motor rotation is anti-clockwise. When the
direction of motor rotation is clockwise, the value is O
V DC.

Thermal warning, above the temperature limit in ei-
ther the motor or the frequency converter, or from a
thermistor connected to a digital input.

Local operation, the output is active when in param-
eter 002 Local/remote operation, Local operation [1]
has been selected.

Qut of the frequency range, the output frequency is
out of the programmed frequency range in parame-
ters 225 and 226.

Qut of the current range, the motor current is out of
the programmed range in parameters 223 and 224.

Out of the feedback range, the feedback signal is out
of the programmed range in parameters 227 and
228.

Mechanical brake control, enables you to control an
external mechanical brake (see section about control
of mechanical brake in the Design Guide).

327 Pulse reference/feedback
(PULSE REF/FB MAX)

Value:

150 - 67600 Hz # 5000 Hz

Function:
This parameter is used for setting the signal value
that corresponds to the maximum value set in pa-
rameter 205 Maximum reference, Refpmax or to the
maximum feedback value set in parameter 415 Max-
imum feedback, FBmax.

% = factory setting. () = display text [| = value for use in communication via serial communication port
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Description of choice:
Set the required pulse reference or pulse feedback
to be connected to terminal 33.

341 Digital output terminal 46

(DO 46 FUNCTION)

Value:
Drive ready (UNIT READY) (1]

% See the selection made in parameter 323 Relay
output.

Function:
The digital output can be used for giving the present
status or warning. The digital output (terminal 46)
gives a 24 V DC signal when a given condition is ful-
filled.

Description of choice:
See parameter 323 Relay output for descriptions.

NB!:

“: Out-
a put terminal 46 is not available on DeviceNet.

342 Terminal 46, max. pulse scaling
(DO 46 MAX. PULS)

Value:

150 - 10000 Hz # 5000 Hz

Function:
This parameter is used for setting the pulse output
signal’s maximum frequency.

Description of choice:
Set the required frequency.

343 Precise stop function

(PRECISE STOP)

Value:
*Normal ramp stop (NORMAL) (0]
Counter stop with reset
(COUNT STOP NO RESET) (1]
Counter stop without reset
(COUNT STOP NO RESET) (2]

Speed-compensated stop (SPD CMP STOP)  [3]
Speed-compensated counter stop with reset

Function:
In this parameter you select which stop function is
performed in response to a stop command. All six
data selections contain a precise stop routine, thus
ensuring a high level of repeat accuracy.
The selections are a combination of the functions
described below.

NB!:

“é' Pulse start [8] may not be

used together with the precise stop function.

Description of choice:
Normal ramp stop [0] is selected to achieve high
repetitive precision at the stopping point.
Counter stop. Once it has received a pulse start sig-
nal the frequency converter runs until the number of
pulses programmed by the user have been received
at input terminal 33. In this way an internal stop
signal will activate the normal ramp down time (pa-
rameter 208).
The counter function is activated (starts timing) at
the flank of the start signal (when it changes from
stop to start).
Speed compensated stop. To stop at precisely the
same point, regardless of the present speed, a stop
signal received is delayed internally when the pre-
sent speed is lower than the maximum speed (set in
parameter 202).
Reset. Counter stop and Speed-compensated stop
can be combined with or without reset.
Counter stop with reset [1]. After each precise stop
the number of pulses counted during ramp down O
Hz is reset.
Counter stop without reset [2]. The number of
pulses counted during ramp down to O Hz is de-
ducted from the counter value in parameter 344.

344 Counter value
(PULSE COUNT PRE.)

Value:

1 - 999999 # 100000 pulses

Function:
In this parameter you can select the counter value to
be used in the integrated precise stop function (pa-
rameter 343).

(SPD CMP CSTOP W. RES) 4]
Speed-compensated counter stop without reset
(SPD CMP CSTOP NO RES) (5]
% = factory setting. () = display text [| = value for use in communication via serial communication port
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Description of choice:
The factory setting is 100000 pulses. The highest
frequency (max. resolution) that can be registered at
terminal 33 is 67.6 kHz.

349 Speed comp delay
(SPEED COMP DELAY)

Value:
0 ms - 100 ms * 10 ms

Function:
In this parameter the user can set the system’s de-
lay time (Sensor, PLC, etc.). If you are running
speed-compensated stop, the delay time at different
frequencies has a major influence on the way in
which you stop.

Description of choice:
The factory setting is 10 ms. This means that it is
assumed that the total delay from the Sensor, PLC
and other hardware corresponds to this setting.
NB!:
"é Only active for speed-compensated stop.

% = factory setting. () = display text [| = value for use in communication via serial communication port
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M Special functions

400 Brake function
(BRAKE FUNCTION)

Value:

Off (OFF) [0]
Resistor brake

(RESISTOR) (1]
AC brake (AC BRAKE) (4]
Load sharing (LOAD SHARING) (5]

* Factory setting depends on unit type.

Function:
Resistor brake [1] is selected if the frequency con-
verter has an integral brake transistor and brake
resistor is connected to terminals 81, 82. A higher
intermediate circuit voltage is permitted during brak-
ing (generated operation) when a brake resistor is
connected.
AC brake [4] can be selected to improve braking
without using brake resistors. Please note that AC
brake [4] is not as effective as Resistor brake [1].

Description of choice:
Select Resistor brake [1] if a brake resistor is con-
nected.
Select AC brake [4] if short-term generated loads oc-
cur. See parameter 144 Gain AC brake to set the
brake.

Select Load sharing [5] if this is used.
NB!:
“: A change of selection will not become active
until the mains voltage has been discon-
nected and reconnected.

405 Reset function
(RESET MODE)

Value:
#Manual reset (MANUAL RESET) [O]

Automatic reset x 1

(AUTOMATIC X 1) (1]
Automatic reset x 3

(AUTOMATIC X 3) (3]
Automatic reset x 10

(AUTOMATIC X 10) [10]
Reset at power-up

(RESET AT POWER UP) (11]
Function:

This parameter makes it possible to select whether
reset and restart after a trip are to be manual or
whether the frequency converter is to be reset and

restarted automatically. Furthermore, it is possible to
select the number of times a restart is to be at-
tempted. The time between each attempt is set in
parameter 406 Automatic restart time.

Description of choice:
If Manual reset [Q] is selected, reset is to be carried
out via the [STOP/RESET] key, a digital input or se-
rial communication. If the frequency converter is to
carry out an automatic reset and restart after a trip,
select data value [1], [3] or [10].
If Reset at power-up [11] is selected, the frequency
converter will carry out a reset if there has been a
fault in connection with the mains failure.

The motor may start without warning.

406 Automatic restart time
(AUTORESTART TIME)
Value:
0 - 10 sec.

* 5 sec.

Function:
This parameter allows setting of the time from trip-
ping until the automatic reset function begins. It is
assumed that automatic reset has been selected in
parameter 405 Reset function.

Description of choice:
Set the required time.

409 Trip delay overcurrent, ILim
(TRIP DELAY CUR.)

Value:

0 - 60 sec. (61=0FF) # OFF

Function:
When the frequency converter registers that the
output current has reached the current limit I v (pa-
rameter 221 Current limit) and remains there for the
preset time, it is disconnected. Can be used to pro-
tect the application, like the ETR will protect the
motor if selected.

Description of choice:
Select how long the frequency converter should
maintain the output current at the current limit Ipm
before it disconnects. At OFF parameter 409 Trip

% = factory setting. () = display text [| = value for use in communication via serial communication port
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delay overcurrent, I v is not working, i.e. disconnec-
tion will not take place.

411 Switching frequency
(SWITCH FREQ.)

Value:
3000 - 14000 Hz (VLT 28083 - 2875)
3000 - 10000 Hz (VLT 2880 - 2882)

# 4500 Hz
# 4500 Hz

Function:
The set value determines the switching frequency of
the inverter. If the switching frequency is changed,
this may help to minimise possible acoustic noise
from the motor.
NB!:
“: The output frequency of the frequency con-
verter can never assume a value higher than
1/10 of the switching frequency.

Description of choice:
When the motor is running, the switching frequency
is adjusted in parameter 411 Switching frequency
until the frequency has been obtained at which the
motor is as low-noise as possible.
' NB!:

Bi& The switching frequency is reduced
a automatically as a function of the load. See
Temperature-Dependent Switching Frequency under
Special Conditions.

When LC-filter connected is selected in pa-
rameter 412, the minimum switching frequency is 4.5
kHz.

412 Variable switching frequency
(VAR CARRIER FREQ.)

Value:

*Without LC-filter (WITHOUT LC-FILTER) (2]
LC-filter connected
(LC-FILTER CONNECTED) (3]
Function:

The parameter must be set to LC-filter connected if
an LC-filter is connected between the frequency con-
verter and the motor.

Description of choice:
The LC-filter connected [3] must be used if an LC-
filter is connected between the frequency converter
and the motor, as otherwise the frequency converter
cannot protect the LC-filter.

NB!:
Q0= When the LC filter is selected the
a switching frequency is changed to 4.5 kHz.

413 Overmodulation function
(OVERMODULATION)

Value:

Off (OFF) [0]
#0On (ON) (1]

Function:

This parameter allows connection of the overmodu-
lation function for the output voltage.

Description of choice:
Off [0] means that there is no overmodulation of the
output voltage, which means that torque ripple on
the motor shaft is avoided. This can be a good fea-
ture, e.g. on grinding machines.
On [1] means that an output voltage can be obtained
which is greater than the mains voltage (up to 5 %).

414 Minimum feedback, FBmiN
(MIN. FEEDBACK)

Value:

-100,000.000 - par. 415 FBmax # 0.000

Function:
Parameter 414 Minimum feedback, FByn and 415
Maximum feedback, FBuax are used to scale the
display text to make it show the feedback signal in a
process unit proportionally to the signal on the input.

Description of choice:
Set the value to be shown on the display as the mini-
mum feedback signal value on the selected feedback
input (parameters 308/314 Analogue inputs).

415 Maximum feedback, FBmax
(MAX. FEEDBACK)

Value:

FBwmin - 100,000.000 # 1500.000

Function:
See description of parameter 414 Minimum feed-
back, FBmN.

Description of choice:
Set the value to be shown on the display when the
maximum feedback has been obtained on the se-

% = factory setting. () = display text [| = value for use in communication via serial communication port
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lected feedback input (parameter 308/314 Analogue
inputs).

416 Process units
(REF/FEEDB. UNIT)

Value:

*No unit ( NO UNIT) (0]
% (%) (1]
ppm (PPM) (2]
rom (RPM) (3]
bar (BAR) 4]
Cycles/min (CYCLE/MI) (5]
Pulses/s (PULSE/S) (6]
Units/s (UNITS/S) [7]
Units/min. (UNITS/MI) 8]
Units/h (UNITS/H) [©]
°C ('C) (10]
Pa (PA) (11]
I/s (L/S) [12]
md/s (M3/S) (13]
I/min. (L/M) (14]
m3/min. (M3/MIN) [19]
I/h (L/H) [16]
m3/h (M3/H) [17]
Kg/s (KG/S) (18]
Kg/min. (KG/MIN) [19]
Kg/hour (KG/H) [20]
Tons/min. (T/MIN) [21]
Tons/hour (T/H) [22]
Metres (M) (23]
Nm (NM) [24]
m/s (M/S) (28]
m/min. (M/MIN) [26]
°F (°F) (27]
In wg (IN WG) (28]
gal/s (GAL/S) (29]
Ft3/s (FT3/S) (30]
Gal/min. (GAL/MIN) [31]
Ft3/min. (FT3/MIN) [32]
Gal/h (GAL/H) [33]
Ft3/h (FT3/H) (34]
Lb/s (LB/S) [35]
Lb/min. (LB/MIN) (36]
Lb/hour (LB/H) [37]
Lb ft (LB FT) (38]
Ft/s (FT/S) [39]
Ft/min. (FT/MIN) [40]
Function:

Select among different units to be shown on the dis-
play. The unit is read out if an LCP control unit can
be connected, and if Reference [unit] [2] or
Feedback [unit] [3] has been selected in one of pa-
rameters 009-012 Display read-out, and in Display
mode. The unit is used in Closed loop also as a unit

for Minimum/Maximum reference and Minimum/Max-
imum feedback.

Description of choice:
Select the required unit for the reference/ feedback
signal.

NB!:
Bi&y Parameters 417-421 are only used, if in pa-
rameter 100 Configuration the selection made
is Speed regulation, closed loop [1].

417 Speed PID proportional gain
(SPEED PROP GAIN)

Value:

0.000 (OFF) -1.000 # 0.010

Function:
Proportional gain indicates how many times the fault
(deviation between the feedback signal and the set-
point) is to be amplified.

Description of choice:
Quick regulation is obtained at high amplification, but
if the amplification is too high, the process may be-
come unstable in the case of overshooting.

o
£
£
£
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418 Speed PID integral time
(SPEED INT. TIME)

Value:

20.00 - 999.99 ms (1000 = OFF) # 100 ms

Function:
The integral time determines how long the PID regu-
lator takes to correct the error. The greater the error,
the quicker the integrator frequency contribution will
increase. The integral time is the time the integrator
needs to achieve the same change as the propor-
tional amplification.

Description of choice:
Quick regulation is obtained through a short integral
time. However, if this time is too short, it can make
the process unstable. If the integral time is long, ma-
jor deviations from the required reference may occur,

% = factory setting. () = display text [| = value for use in communication via serial communication port
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since the process regulator will take long to regulate
if an error has occurred.

419 Speed PID differential time
(SPEED DIFF. TIME)

Value:

0.00 (OFF) -200.00 ms # 20.00 ms

Function:
The differentiator does not react to a constant error.
It only makes a contribution when the error changes.
The quicker the error changes, the stronger the gain
from the differentiator will be. The contribution is
proportional to the speed at which errors change.

Description of choice:
Quick control is obtained by a long differential time.
However, if this time is too long, it can make the pro-
cess unstable. When the differential time is O ms,
the D-function is not active.

420 Speed PID D- gain limit
(SPEED D-GAIN LIM)

Value:
5.0 - 50.0 * 5.

o

Function:
It is possible to set a limit for the gain provided by
the differentiator. Since the D-gain increases at
higher frequencies, limiting the gain may be useful.
This enables obtaining a pure D-gain at low frequen-
cies and a constant D-gain at higher frequencies.

Description of choice:
Select the required gain limit.

421 Speed PID lowpass filter time
(SPEED FILT. TIME)

Value:

20 - 500 ms # 100 ms

Function:
Noise in the feedback signal is dampened by a first
order lowpass filter to reduce the noise’s impact on
the regulation. This might be an advantage, e.g. if
there is a great amount of noise on the signal. See
drawing.

Feedback

Disturbed feedback signal

VAVIVLWL

T 0.6 t (Sec.)
Lowpass filter
fg = 10 Hz
Feedback i
Filtered feedback signal
M~ N
1752428310 0.6 t (Sec.)

Description of choice:
If a time constant (t) of 100 ms is programmed, the
cut-off frequency for the lowpass filter will be 1/0.1 =
10 RAD/sec., corresponding to (10 /2 x #) = 1.6 Hz.
The PID regulator will then only regulate a feedback
signal that varies with a frequency of less than 1.6
Hz. If the feedback signal varies by a higher fre-
quency than 1.6 Hz, it will be dampened by the
lowpass filter.

423 U1 voltage
(U1 VOLTAGE)

Value:

0.0-999.0V # par. 103

Function:
Parameters 423-428 are used when in parameter
101 Torque characteristic a selection has been made
of Special motor characteristic [8]. It is possible to
determine a U/f characteristic on the basis of four
definable voltages and three frequencies. The volt-
age at 0 Hz is set in parameter 133 Start voltage.

u
Umax 103

198NADED.10

Par. 427

Par. 425

Par. 423
Par. 133

Par. 424 426 428 104 202
fmin fmax

% = factory setting. () = display text [| = value for use in communication via serial communication port
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Description of choice:
Set the output voltage (U1) that is to match the first
output frequency (F1), parameter 424 F1 frequency.

424 F1 frequency

(F1 FREQUENCY)
Value:
0.0 - par. 426 F2 frequency
% Par. 104 Motor frequency

Function:
See parameter 423 U7 voltage.

Description of choice:
Set the output frequency (F1) that is to match the
first output voltage (U1), parameter 423 U7 voltage.

Description of choice:
Set the output frequency (F2) that is to match the
second output voltage (U2), parameter 425 U2 volt-
age.

427 U3 voltage
(U3 VOLTAGE)

Value:
0.0-999.0V

Function:
See parameter 423 U7 voltage.

Description of choice:
Set the output voltage (U3) that is to match the third
output frequency (F3), parameter 428 F3 frequency.

425 U2 voltage
(U2 VOLTAGE)

Value:
0.0 -999.0V

Function:
See parameter 423 U7 voltage.

Description of choice:
Set the output voltage (U2) that is to match the
second output frequency (F2), parameter 426 F2 fre-
quency.

428 F3 frequency
(F3 FREQUENCY)
Value:
Par. 426 F2 frequency - 1000 Hz
* Par. 104 Motor frequency

Function:
See parameter 423 U7 voltage.

Description of choice:
Set the output frequency (F3) that is to match the
third output voltage (U3), parameter 427 U3 voltage.

426 F2 frequency
(F2 FREQUENCY)
Value:
Par. 424 F1 frequency - par. 428 F3 frequency
% Par. 104 Motor frequency

Function:
See parameter 423 U7 voltage.

NB!:
J&g Parameters 437-444 are only used if in
a parameter 100 Configuration a selection has
been made of Process regulation, closed loop. [3].

437 Process PID normal/inverse control
(PROC NO/INV CTRL)

Value:

*Normal ( NORMAL) [0]
Inverse ( INVERSE) (1]
Function:

It is possible to choose whether the process regula-
tor is to increase/reduce the output frequency if
there is a deviation between the reference/setpoint
and the actual process mode.

Description of choice:
If the frequency converter is to reduce the output fre-
quency in case the feedback signal increases, select
Normal [0].
If the frequency converter is to increase the output

% = factory setting. () = display text [| = value for use in communication via serial communication port
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frequency in case the feedback signal increases, se-
lect Inverse [1].

438 Proces PID anti windup
(PROC ANTI WINDUP)

Value:

Not active (DISABLE) [O]
#*Active (ENABLE) (1]

Function:

It is possible to select whether the process regulator
is to continue regulating on a deviation even if it is
not possible to increase/reduce the output frequency.

Description of choice:
The factory setting is Enable [1], which means that
the integration link is initialised in relation to the ac-
tual output frequency if either the current limit, the
voltage limit or the max./min. frequency has been
reached. The process regulator will not engage
again until either the error is zero or its sign has
changed. Select Disable [0] if the integrator is to
continue integrating on the deviation, even if it is not
possible to remove the fault by such control.

' NB!:

“: If Disable [0] is selected, it will mean that
a when the deviation changes its sign, the inte-
grator will first have to integrate down from the level
obtained as a result of the former error, before any
change in output frequency occurs.

439 Process PID start frequency
(PROC START VALUE)

Value:
fMIN - Tmax (parameter 201/202)
* Par. 201 Output frequency, low limit, fyn

Function:
When the start signal comes, the frequency con-
verter will react in the form of Open loop and will not
change to Closed loop until the programmed start
frequency is reached. This makes it possible to set a
frequency that corresponds to the speed at which
the process normally runs, which will enable the re-
quired process conditions to be reached sooner.

Description of choice:
Set the required start frequency.

NB!:
By I the frequency converter is running a the cur-
a rent limit before the required start frequency is
obtained, the process regulator will not be activated.
For the regulator to be activated anyway, the start
frequency must be lower to the required output fre-
quency. This can be done during operation.

440 Proces PID proportioanl gain
(PROC. PROP. GAIN)

Value:

0.0 - 10.00 # 0.01

Function:
The proportional gain indicates the number of times
the deviation between the setpoint and the feedback
signal is to be applied.

Description of choice:
Quick regulation is obtained by a high gain, but if the
gain is too high, the process may become unstable
due to overshoot.

441 Process PID integration time
(PROC. INTEGR. T.)

Value:

0.01 - 9999.99 (OFF) * OFF

Function:
The integrator provides an increasing gain at a con-
stant error between the reference/setpoint and the
feedback signal. The greater the error, the quicker
the integrator frequency contribution will in-
crease.The integral time is the time needed by the
integrator to make the same change as the propor-
tional gain.

Description of choice:
Quick regulation is obtained at a short integral time.
However, this time may become too short, which can
make the process unstable due to overswing. If the
integral time is long, major deviations from the
required setpoint may occur, since the process regu-

% = factory setting. () = display text [| = value for use in communication via serial communication port
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lator will take a long time to regulate in relation to a
given error.

442 Process PID differentiation time
(PROC. DIFF. TIME)

Value:

0.00 (OFF) -10.00 sec. # 0.00 sec.

Function:
The differentiator does not react to a constant error.
It only makes a gain when an error changes. The
quicker the deviation changes, the stronger the gain
from the differentiator. The gain is proportional to
the speed at which the deviation changes.

Description of choice:
Quick regulation is obtained with a long differentia-
tion time. However, this time may become too long,
which can make the process unstable due to over-
swing.

443 Process PID diff. gain limit
(PROC. DIFF.GAIN)

Value:
5.0 - 50.0 * 5.

o

Function:
It is possible to set a limit for the differentiator gain.
The differentiator gain will increase if there are fast
changes, which is why it can be beneficial to limit
this gain. Thereby a pure differentiator gain is ob-
tained at slow changes and a constant differentiator
gain where quick changes to the deviation occur.

Description of choice:
Select a differentiator gain limit as required.

444 Process PID lowpass filter time
(PROC FILTER TIME)

Value:

0.02 - 10.00 * 0.02

Function:
Noise in the feedback signal is dampened by a first
order lowpass filter to reduce the noise’s impact on
the process regulation. This can be an advantage
e.g. if there is a lot of noise on the signal.

Description of choice:
Select the required time constant (t). If a time
constant (t) of 0.1 s is programmed, the cut-off fre-

quency for the lowpass filter will be 1/0.1 = 10 RAD/
sec., corresponding to (10 /2 x ) = 1.6 Hz. The
process regulator will thus only regulate a feedback
signal that varies by a frequency lower than 1.6 Hz.
If the feedback signal varies by a higher frequency
than 1.6 Hz, it will be dampened by the lowpass filter.

445 Flying start
(FLYINGSTART )

Value:
*Off (DISABLE) [0]
OK - same direction
(OK-SAME DIRECTION) (1]
OK - both directions
(OK-BOTH DIRECTIONS) (2]
DC brake and start
(DC-BRAKE BEF. START) 3]

Function:
This function makes it possible to ’'catch’ a rotating
motor shaft, which is no longer controlled by the fre-
quency converter, e.g. because of a mains drop-out.
The function is activated each time a start command
is enabled. For the frequency converter to be able to
‘catch’ the rotating motor shaft, the motor speed
must be lower than the frequency that corresponds
to the frequency in parameter 202 Output frequency,
high limit, fmax.

Description of choice:
Select Disable [0] if this function is not required.

Select OK - same direction [1] if the motor shaft is
only able to rotate in the same direction when cutting
in. OK - same direction [1] should be selected if in
parameter 200 Qutput frequency range a selection
has been of Clockwise only.

Select OK - both directions [2] if the motor is able to
rotate in both directions when cutting in.

Select DC brake and start [3] if the frequency con-
verter is to be able to brake the motor using the DC
brake first, followed by start. It is assumed that pa-
rameters 126-127/132 DC brake are enabled. In the
case of higher "Windmilling’ (rotating motor) effects,
the frequency converter is not able to 'catch’ a rotat-
ing motor without selecting DC brake and start.

Limitations:

- Too low inertia will lead to load acceleration,
which can be dangerous or prevent correct catch-
ing of a rotating motor. Use the DC brake instead.

% = factory setting. () = display text [| = value for use in communication via serial communication port
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- If the load is driven, e.g. by 'Windmilling’ (rotating
motor) effects, the unit may cut out because of
overvoltage.

Flying start does not work at lower values than
250 rpm.

451 Speed PID feedforward factor
(FEEDFORWARD FACT)

Value:

0-500 % % 100 %

Function:
This parameter is only active if in parameter 100
Configuration the selection made is Speed regula-
tion, closed loop. The FF function sends a larger or
smaller part of the reference signal outside the PID
controller in such a way that the PID controller only
has an influence on part of the control signal. Any
change to the set point will thus have a direct effect
on the motor speed. The FF factor provides high dy-
namism when changing the set point and less
overswing.

Description of choice:
The required % value can be selected in the interval
MmN - fmax. Values over 100 % are used if the set
point variations are only small.

452 Controller range
(PID CONTR. RANGE)

Value:

0 -200 % * 10 %

Function:
This parameter is only active if in parameter 100
Configuration the selection made is Speed regula-
tion, closed loop.
The controller range (bandwidth) limits the output
from the PID controller as a % of motor frequency
MN.

Description of choice:
The required % value can be selected for motor fre-
quency fuN. If the controller range is reduced the
speed variations will be less during initial tuning.

456 Brake Voltage Reduce
(BRAKE VOL REDUCE)

Value:
0 - 25 V if 200V device * 0
0 - 50 V if 400V device * 0
Function:

The user sets the voltage by which the level for
resistor braking is reduced. It is only active when re-
sistor in parameter 400 is selected.

Description of choice:
The greater the reduction value, the faster the reac-
tion to a generator overload. Should only be used if
there are problems with overvoltage in the intermedi-
ate circuit.

NB!:
“: Parameter groups 500 Serial communication
and 600 Service functions are not included in
this manual. Please contact Danfoss and ask for the
VLT 2800 Design Guide.

% = factory setting. () = display text [| = value for use in communication via serial communication port
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M Mechanical dimensions

The drawings below give the mechanical dimen-
sions. All dimensions are in mm.

VLT 2803-2815 200-240 Volt
VLT 2805-2815 380-480 Volt
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H Motor coils (195N3110)

90
60

o)
03 * s
v & & ot s 60

195NA086.10

28

191
200
217

195NA263.10

195NA148.10

H RFI 1B filter (195N3103)

60

®

e) 245

28

190
200

1n T
/l:._ll -, | 4.5

195NA262.10

H Terminal cover
The drawing below gives the dimensions for NEMA 1
terminal covers for VLT 2803-2875.
Dimension ’a’ depends on the unit type.
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H Mechanical installation M Spacing for mechanical installation
All units require a minimum of 100 mm air between
Please pay attention to other components and vents of the enclosure.

the requirements that apply to installation.

The frequency converter is cooled by means of air
circulation. For the unit to be able to release its cool-
ing air, the minimum free distance above and below
the unit must be minimum 100 mm. To protect the
unit from overheating, it must be ensured that the
ambient temperature does not rise above the max.
temperature stated for the frequency converter and
that the 24-hour average temperature is not ex-
ceeded. The max. temperature and 24-hour average
can be seen in General technical data. If the ambi-
ent temperature is in the range of 45 °C - 55 °C,
derating of the frequency converter is to be carried
out. See Derating for ambient temperature. Please
note that the service life of the frequency converter
will be reduced if no allowance is made for the derat-
ing for ambient temperature.

195NA030.10

M Side-by-side
All VLT 2800 units can be installed side-by-side and
in any position, as the units do not require ventilation
on the side.

H Integration
All units with enclosure IP 20 must be integrated in
cabinets and panels. IP 20 is not suitable for remote
mounting. In some countries, e.g. in the USA, units
with enclosure NEMA 1 are approved for remote
mounting.

195NA031.10
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H General information about electrical installation

H High voltage warning

The voltage of the frequency converter
6 is dangerous whenever the equipment
is connected to mains. Incorrect fitting of
the motor or frequency converter may cause dam-
age 1o the equipment, serious injury or death.
Conseqguently, the instructions in this manual, as well

as national and local rules and safety regulations
must be complied with.

Touching the electrical parts may be fatal
- even after the equipment has been disconnected
from mains: Wait at least 4 minutes.

NB!:
“: It is the user’s or fitter’s responsibility to
ensure correct earthing and protection in ac-
cordance with national and local standards.

B Earthing

The following basic points must be considered at in-
stallation:

e Safety earthing: Please note that the frequency
converter has a high leakage current and must
be earthed appropriately for safety reasons. Ap-
ply local safety regulations.

e High frequency earthing: Keep earthing connec-
tions as short as possible.

Connect the different earthing systems, thereby en-
suring the lowest possible conductor impedance.
The lowest possible conductor impedance is
achieved by keeping the conductor as short as pos-
sible and by using the greatest possible surface
area. A flat conductor, for example, has a lower HF-
impedance than a round conductor, calculated for
the same conductor cross-section Cvess. If several
units are installed in cabinets, the cabinet backplate,
which must be made of metal, should be used as a
joint earth reference plate. The metal cabinets of the
different units must be fitted to the cabinet backplate
at the lowest possible HF-impedance. With this fea-
ture, different HF-voltages will not arise in different
units, and there will be no noise currents in cables
used to connect units. Noise radiation will be re-
duced. In order to achieve a low HF-impedance, the
fastening bolts of the units can be used as HF-
connection to the backplate. It is necessary to
remove any layers of isolating paint or similar from
the attachment points.

W Extra protection

RCD relays, multiple protective earthing or earthing
can be used as extra protection, provided that local
safety regulations are complied with. In the case of
an earth fault, a DC content may develop in the faulty
current. Never use an RCD (ELCB relay), type A, as
it is not suitable for DC faulty currents. If RCD relays
are used, local regulations must be complied with.

If RCD relays are used, they must be:

- Suitable for protecting equipment with a DC con-
tent in the faulty current (3-phase bridge rectifier).

- Suitable for a pulse-shaped, brief discharge on
power-up.

- Suitable for a high leakage current.

N must be connected before L1 for single phase 200
V reduced leakage current units (type code R4).

H High voltage test

A high voltage test can be performed by short-
circuiting terminals U, V, W, L1, L2 and L3, and
applying max. 2160 V DC in 1 sec. between this
short-circuit and terminal 95.

54
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Bl EMC-correctelectrical installation

General points to be obse
correct electrical installatio

rved to ensure EMC-
n.

- Use only screened/armoured motor cables and
screened/armoured control cables.

- Connect the screen to
- Avoid installation with t

earth at both ends.
wisted screen ends (pig-

tails), since this ruins the screening effect at high
frequencies. Use cable clamps instead.

PLC etc.

- It is important to ensure good electrical contact

from the installation plate through the installation
screws to the metal cabinet of the frequency con-

verter.

- Use starwashers and galvanically conductive in-
stallation plates.
- Do not use unscreened/unarmoured motor cables
in the installation cabinets.

The illustration below shows EMC-correct electrical
installation, in which the frequency converter has

been fitted in an installation cabinet and connected
to a PLC.

195NA0B4.11

Output con-—
tactor etc.

Earthing rail

Cable insula—

tion stripped

b o ﬁ_ b
Min. 16mm?2
Equalizing cable
1 L
= T ),
Control cables
1 15 J/ —]

Mains—supply

All cable entries in
one side of panel

|t

Min. 200mm ]

between con—
trol cables,
motor cable

and mains cable

vl

Ly

] {

J/

L1
L2 %
L3

1-Motor cable

—1 Brake

1 {

v —"

-

.

‘[ Motor

PE:

min. 10mm?2

1 Motor termistor
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VLT 2822 200-240 V, 2822-2840 380-480 V

M Electrical installation

R+R-|Ju v w

[ LI I I 11 TLIT 1

L1 L2 L3

91 92 931|182 81[|96 97 98

Z1'SOOVNSE1

VLT 2803-2815 200-240 V, 2805-2815 380-480 V
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VLT 2880-2882 380-480V

VLT 2840 200-240 V, 2855-2875 380-480 V

F1°9¥ LYNS6L

N

\“__,,‘

i

N

",___

uonejjeisu|

195NA196.10
Please note, that the units will be supplied with two

bottom plates; one for metric glands and one for

conduits.
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W Safety clamp

195NA112.10

If the galvanic isolation (PELV) be-
/'\ tween control terminals and high-voltage
d terminals is to be maintained, the accom-
panying safety clamp must be fitted to VLT
2803-2815, 200-240 V, and VLT 2805-2815, 380—

480 V.

M Pre-fuses

For all unit types, external pre-fuses must be fitted in
the mains supply to the frequency converter. For UL/
cUL applications with a mains voltage of 200-240
Volt, use pre-fuses type Bussmann KTN-R (200-240
Volt) or Ferraz Shawmut type ATMR (max. 30A). For
UL/cUL applications with a mains voltage of 380-480
Volt, use pre-fuses type Bussmann KTS-R (380-480
Volt). See Technical data for correct dimensioning of
pre-fuses.

M Mains connection

Please note that at 1 x 220-240 Volt the neutral wire
must be attached to terminal N (2) and the phase
wire must be connected to terminal L1 (1).

No., N2y L1eq) 13 | Mains voltage 1 x 220-240 V
N L1

No.| 95 Earth connection

No, N2 L1y (3 | Mains voltage 3 x 220-240 V
L2 L1 L3

No.| 95 Earth connection

No.| 91 92 93| Mains voltage 3 x 380-480 V
L1 L2 L3

No.| 95 Earth connection

NB!:
“: Please check that the mains voltage fits

the mains voltage of the frequency converter,
which can be seen from the nameplate.

400-Volt units with RF|-filters may not be

/'\ connected to mains supplies in which the

d voltage between phase and earth is more
than 300 Volts. Please note that for the IT mains
and the delta earth the mains voltage can exceed
300 Volts between phase and earth. Units with type
code R5 can be connected to mains supplies with
up to 400 V between phase and earth.

See Technical data for correct dimensioning of cable
cross-section. See also the section entitled Galvanic
isolation for further details.

Ml Motor connection

Connect the motor to terminals 96, 97, 98. Connect
earth to terminal 99.

No. 96 97 98 Motor voltage 0-100% of
mains voltage.
u Vv W 3 wires of motor
Ut vi W1 6 wires out of motor, Delta
W2 U2 V2 connected
Ut vi Wi 6 wires out of motor, Star
connected
U2, V2, W2 to be intercon-
nected separely (optional
terminal block)
No.| PE Earth connection

See Technical data for correct dimensioning of cable
cross-section.

All types of three-phase asynchronous standard mo-
tors can be connected to a frequency converter.
Normally, small motors are star-connected (230/400
V, A/Y). Large motors are delta-connected (400/690
V, A/Y). The correct connection mode and voltage
can be read from the motor nameplate.

NB!:

“: In motors without phase insulation paper, an
a LC filter should be fitted on the output of the

frequency converter.
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c
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=
175ZA114.10

H Direction of motor rotation

e

96 97 98

175HA36.00

The factory setting is for clockwise rotation with the
frequency converter transformer output connected
as follows:

Terminal 96 connected to U-phase.
Terminal 97 connected to V-phase.
Terminal 98 connected to W-phase.

The direction of rotation can be changed by switch-
ing two phases on the motor terminals.

W Parallel connection of motors

58

The frequency converter is able to control several
motors connected in parallel. If the motors are to
have different rpm values, use motors with different
rated rpm values. Motor rpm is changed simultane-
ously, which means that the ratio between the rated
rom values is maintained across the range. The total
current consumption of the motors is not to exceed

the maximum rated output current Iiny for the fre-
quency converter.

Problems may arise at the start and at low rpm val-
ues if the motor sizes are widely different. This is
because the small motors’ relatively high ohmic re-
sistance in the stator calls for a higher voltage at the
start and at low rpm values.

In systems with motors connected in parallel, the
electronic thermal relay (ETR) of the frequency con-
verter cannot be used as motor protection for the
individual motor. For this reason further motor pro-
tection must be used, e.g. thermistors in each motor
(or an individual thermal relay).

' NB!:
§i&x Parameter 107 Automatic motor adap-
a tion, AMT cannot be used when motors are
connected in parallel. Parameter 101 Torque charac-
teristic must be set to Special motor characteristics
[8] when motors are connected in parallel.

H Motor cables
See Technical data for correct dimensioning of motor
cable cross-section and length. Always comply with
national and local regulations on cable cross-section.

NB!:

“: If an unscreened/unarmoured cable is used,
a some EMC requirements are not complied
with, see EMC test results in the Design Guide.

MG.28.A6.02 - VLT is a registered Danfoss trade mark
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If the EMC specifications regarding emission are to
be complied with, the motor cable must be screened/
armoured, unless otherwise stated for the RFI filter
in question. It is important to keep the motor cable
as short as possible so as to reduce the noise level
and leakage currents to a minimum. The motor ca-
ble screen must be connected to the metal cabinet of
the frequency converter and to the metal cabinet of
the motor. The screen connections are to be made
with the biggest possible surface area (cable clamp).
This is enabled by different installation devices in dif-
ferent frequency converters. Mounting with twisted
screen ends (pigtails) is to be avoided, since these
spoil the screening effect at high frequencies. If it is
necessary to break the screen to install a motor iso-
lator or motor relay, the screen must be continued at
the lowest possible HF impedance.

H Motor thermal protection

The electronic thermal relay in UL-approved fre-
quency converters has received the UL-approval for
single motor protection, when parameter 128 Motor
thermal protection has been set for ETR Trip and
parameter 105 Motor current, Ipm, N has been pro-
grammed to the rated motor current (see motor
nameplate).

M Brake connection

No.| 81 82 | Brake resistor
R- R+| terminals

The connection cable to the brake resistor must be
screened/armoured. Connect the screen to the
metal cabinet of the frequency converter and to the
metal cabinet of the brake resistor by means of ca-
ble clamps. Dimension the cross-section of the
brake cable to match the brake torque.

See the Design Guide for dimensioning of brake re-
sistors.
NB!:

llé' Please note that volt-

ages up to 850 V DC occur on the terminals.

W Earth connection

As leak current to the earth is higher than 3.5 mA,
the frequency converter must always be earthed ac-
cording to prevailing national and local regulations.
To guarantee that the earth cable has a good me-

chanical connection to terminal 95, the cable cross
section must be at least 10 mm? or 2 rated earth
wires that are terminated separately. To increase
safety you can install an RCD (Residual Current De-
vice), which guarantees that the frequency converter
trips when leak current becomes too high. See also
RCD Application Note MN.90.GX.02.

B Load sharing

Load sharing provides the facility to connect several
frequency converters’ DC intermediate circuits. This
requires that the installation is extended using extra
fuses and AC coils (see drawing below). For load
sharing parameter 400 Brake function must be set to
Load sharing [5].

Use 6.3 mm Faston Plugs for DC (Load Sharing).
Contact Danfoss or see instructions no. MI.50.N1.02
for further information.

No.| 88 89 Loadsharing

Note that voltage levels of up to 850 V DC

may occur between terminals 88 and 89.

H Tightening Torque, Power Terminals

Power and earth terminals must be tightened with
the following torques:

VLT Terminals Torque [Nm]
2803 Power mains brake 0.5-0.6
2875 Earth 2-3

2880- Power mains brake 1.2-1.5
2882 Earth 2-3

H Control of mechanical brake

In lifting/lowering applications you need to be able to
control an electromagnetic brake. The brake is con-
trolled using a relay output or digital output (terminal
46). The output must be kept closed (voltage-free)
for the period of time during which the frequency
converter is not able to 'support’ the motor, for
example due to the load being too great. Select Me-

60
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chanical brake control in parameter 323 or 341 for
applications with an electromagnetic brake.

When the output frequency exceeds the brake cut
out value set in par. 138, the brake is released if the
motor current exceeds the preset value in parameter
140. The brake is engaged when the output fre-
quency is less than the brake engaging frequency,
which is set in par. 139.

If the frequency converter is placed at alarm status
or in an overvoltage situation the mechanical brake
is cut in immediately.

NB!:

“é' This application is only

for lifting/lowering without a counterbalance.

MG.28.A6.02 - VLT is a registered Danfoss trade mark
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H Access to control terminals

All terminals to the control cables are located under-
neath the protective plate on the front of the
frequency converter. Remove the protective plate by
pulling it downwards (see drawing).

1z
A |
N

gl |

[ |

| |

N ZdlilE
: N
v/

H Electrical installation, control cables

O

175HA380.10

Control cables must be screened/armoured. The
screen must be connected to the frequency con-
verter chassis by means of a clamp. Normally, the
screen must also be connected to the chassis of the
controlling unit (use the instructions for the unit in
question). In connection with very long control ca-
bles and analogue signals, in rare cases depending
on the installation, 50/60 Hz earth loops may occur
because of noise transmitted from mains supply ca-
bles. In this connection, it may be necessary to
break the screen and possibly insert a 100 nF ca-
pacitor between the screen and the chassis.

DeviceNet
_J__ _ PCAB2C251
+24V +10V +5V
| & Black V-
A A4 hd éé} A A - @Blue  CAN_L
o o[PNP D DRAIN
Eg E 3 g I?I@|E|o|§| (O White  CAN_H
g 8 g 8 &l 4 8 s s I - l ORed v+
[12]18]19]20]27]29]33]42]46]50]53]55]60 )
e -
- G_ID - Profibus
Qi | %
I T
+5v
[18]19]27]29] [50]
‘ B nx X * PROFIBUS DP
——— ONLY
17 e S
<
t i [ 67 [ea(+) [69(-)] 70(cnD)|
o3loz| Jo1] & ——

PTC MOTOR THERMISTOR
195NA028.13

N i —
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H Tightening torques, control cables
Control wires must be connected with a tightening
torque of 0.22-0.25 Nm.

H Electrical installation, control terminals
See section entitled Earthing of screened/armoured
control cables in the Design Guide for the correct
termination of control cables.

2 @ @
03 0z o1
o o d
RELAY
@ o 2 2 2 @ @ @ o o @ @ @ @ @ @ @
1218 19 20 27 29 33 42 46 50 53 55 60 67 68 69 70
e e e o [ o [ [ o |

424V DIN DIN GND DIN DIN DIN ANA DIG  +10V VOLT GND CUR 5V P N GND
out ouT oUT  ouT N N OUT RS485 RS485
195M4008.11

No. Function

01-03 | Relay outputs 01-03 can be used for
indicating status and alarms/warnings.

12 24V DC voltage supply.

18-33 | Digital inputs.

20, 55 | Common frame for input

and output terminals.

42 Analog output for displaying frequency,
reference, current or torque.

461 Digital output for displaying status,
warnings or alarms, as well as
frequency output.

50 +10 V DC supply

voltage for potentiometer or thermistor.
53 Analogue voltage input 0 - 10 V DC.
60 Analogue current input 0/4 - 20 mA.
671 + 5V DC supply voltage

to Profibus.
68, RS 485, Serial communication.
69!

701 Frame for terminals 67, 68 and 69.
Normally this terminal is not to be used.

1. The terminals are not valid for DeviceNet. See the
DeviceNet manual, MG.90.BX.YY for further details.

H Relay connection
See parameter 323 Relay output for programming of
relay output.

Nr.| 01 -02 1 - 2 make (normally open)
01 -083 1 - 3 break (normally closed)
NB!:

§i&x Please note that the cable jacket for the relay
must cover the first row of control card termi-

nals — otherwise the galvanic isolation (PELV)

cannot be maintained. Max. cable diameter: 4 mm.

See drawing.
4mm
2 @ @2
\Y'
/
2 2 2 2 2 2 @ 2 2 @2 2 2 2 2 2 ©
12 18 19 20 27 29 33 42 46 50 53 55 60 68 69 70
e [y [y [ o | 8 8 8
424V DIN DIN GND DIN DIN DIN ANA DG +10V  VOLT GND CUR P N GND
out ouT ourT  oUT N IN RS485 RS485
195NA110,12

M Switches 1-4

The dip switch is only on the control card with
Profibus DP communication.
The switch position shown is the factory setting.

7

Switches 1 and 2 are used as cable termination for
the RS 485 interface. If the frequency converter is
located as the first or last unit in the bus system,
switches 1 and 2 must be ON. On the remaining fre-
quency converters, switches 1 and 2 must be OFF.
Switches 3 and 4 are not applied.

195NA101.11
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H VLT Software Dialog

Connection to terminals 68-70 or
Sub D:
- PIN 3 GND
- PIN 8 P-RS 485
PIN 9 N-RS 485

MG.28.A6.02 - VLT is a registered Danfoss trade mark
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M Sub D plug

195NA025.10

An LCP 2 control unit can be connected to the Sub
D plug on the control card. Ordering number:
175N0131.

LCP control unit with ordering number 17520401 is
not to be connected.
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H Connection examples

W Start/stop
Start/stop using terminal 18 and coasting stop using
terminal 27.

12
18
19
20
27
29

+24V
302

Par.

Par. 304

~—T

195NAO11.11

Par. 302 Digital input = Start [7]
Par. 304 Digital input = Coasting stop inverted [2]

For Precise start/stop the following settings are
made:
Par. 302 Digital input = Precise start/stop [27]
Par. 304 Digital input = Coasting stop inverted [2]

M Pulse start/stop
Pulse start using terminal 18 and pulse stop using
terminal 19. In addition, the jog frequency is acti-
vated via terminal 29.

12
18
19

20

27
29

+24V
PAR. 302
PAR. 303

T
L

PAR. 304
PAR. 305

195NA012.11

Par. 302 Digital input = Pulse start [8]

Par. 303 Digital input = Stop inverted [6]

Par. 304 Digital input = Coasting stop inverted [2]
Par. 305 Digital input = Jog [13]

H Speed up/down
Speed up/down using terminals 29/33.

? +24V
| _—  lis|Par. 302
: Par. 303
20
27| PAR. 304
| _—  [29] Par. 305
—/—E Par. 307

195NA249.10

Par. 302 Digital input = Start [7]

Par. 303 Digital input = Freeze reference [14]
Par. 305 Digital input = Speed up [16]

Par. 307 Digital input = Speed down [17]

B Potentiometer reference
\oltage reference via a potentiometer.

| |
46

50( + 10V out
1kohm ES:’: Par. 308
55| GND

195NAD18.10

Par. 308 Analog input = Reference [1]
Par. 309 Terminal 53, min. scaling = O Volt
Par. 310 Terminal 53, max. scaling = 10 Volt

H Connection of a 2-wire transmitter
Connection of a 2-wire transmitter as feedback to
terminal 60.
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12| +24v
18
19
Transmitter o
4-20mA |
E
60| PAR. 314
External
supply §
vae O Tr E Com. analog input
suPPly o 4-z0ma 60| PAR. 314

195NAG13.11

Par. 314 Analog input = Feedback [2]
Par. 315 Terminal 60, min. scaling = 4 mA
Par. 316 Terminal 60, max. scaling = 20 mA
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T| |HB|2/0|-

Power Sizes
e.g. 2815
Application range
- Process
2803 0.37 KW .
2805 0.55 KW Mains voltage
2807 0.75 KW
2811 1.1 KW <_ 1x220—-240V S2
2815 1.5 KW
T 1/3x200—240V |D2

KW | —— 3x200-240V (T2

— 3x380—-480 V T4

NN
® 0
N
onN
N
~NN
=
=

0.55
2807 0.75 KW Enclosure

2811 1.1 KW IP 20 B20

321252) ;2 Ew < Hardware variant
2830 3.0 KW Standard
2840 4.0 KW

2855 5.5 KW Standard with brake
2875 7.5 KW

2880 11.0 KW

2881 15.0 KW RFI—filter

2882 18.5 KW | Without filter

With

(2803—2875)

With

(2880—2882)

With
For

With integral 1A filter
For IT mains (2805—2840)

No. unit of this type

Required delivery date

Ordered by:

Please take a copy of the ordering form.
Fill it in and send or fax your order

to the nearest Danfoss rep. office.

integral 1A filter bk ke
RCD 1 R4

* S2
Date: **D2

*

*ok

integral 1A filter R

integral 1B filter

Pt

use

RE PrExH

S
A A A A A A

Display unit
With built—in display unit
LCP display unit is an option

Code no.: 175N0131

Cable for LCP — Code no.: 17520929

Fieldbus
Without fieldbus

With Profibus DP 3 MBit/s

With Profibus DP 12 MBit/s

With DeviceNet

*kk

FoOo

F30

= Unit can only be ordered with RFI filter
Unit cannot be ordered with RFI filter

Unit can only be ordered with S2

**¥*x* = Unit can only be ordered with T4

195NA026.17
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H Display readout
Fr
The frequency converter shows the present output
frequency in Hertz [Hz].

lo
The frequency converter shows the present output
current in Amps [A].

Uo
The frequency converter shows the present output
voltage in Volt [V].

ud
The frequency converter shows the intermediate cir-
cuit voltage in Volt [V].

Po
The frequency converter shows the calculated output
in kilowatt [KW].

notrun

This message is shown if an attempt is made to
change a parameter value while the motor is run-
ning. Stop the motor to change the parameter value.

LCP

This message is shown if an LCP 2 control unit is fit-
ted and the [QUICK MENU] or [CHANGE DATA] key
is activated. If an LCP 2 control unit is fitted you can
only change parameters with that.

Ha
The frequency converter shows the present Hand
mode reference frequency in Herz (Hz).

B Warnings/alarm messages

A warning or an alarm will appear in the display as a
numerical code Err. xx. A warning will be shown on
the display until the fault has been corrected, while
an alarm will continue to flash until the [STOP/RE-
SET] key is activated.

The table shows the various warnings and alarms,
and whether the fault locks the frequency converter.
After a Trip locked the mains supply is cut off and
the fault is corrected. The mains supply is recon-
nected and the frequency converter is reset. The
frequency converter is now ready. A Trip can be re-
set manually in three ways:

1. Via the operating key [STOP/RESET].

2. Via a digital input.

3. Via serial communication.

It is also possible to choose an automatic reset in
parameter 405 Reset function. When a cross ap-
pears in both warning and alarm, this can mean that
a warning comes before an alarm. It can also mean
that it is possible for the user to programme whether
a warning or an alarm will appear for a given fault.
For example, this is possible in parameter 128 Motor
thermal protection. After a trip the motor will coast,
and alarm and warning will blink on the frequency
converter, but if the fault disappears only the alarm
will blink. After a reset the frequency converter will
be ready to start operation again.
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No. Description Warning Alarm Trip
locked

2 Live zero error (LIVE ZERO ERROR) X X X
4 Mains phase loss (MAINS PHASE LOSS) X X X
5 Voltage warning high (DC LINK VOLTAGE HIGH) X

6 Voltage warning low (DC LINK VOLTAGE LOW) X

7 Overvoltage (DC LINK OVERVOL T) X X X
8 Undervoltage (DC LINK UNDERVOL T) X X X
9 Inverter overload (INVERTER TIME) X X

10 Motor overloaded ( MOTOR, TIME) X X

11 Motor thermistor (MOTOR THERMISTOR) X X

12 Current limit (CURRENT LIMIT) X X

13 Overcurrent (OVERCURRENT) X X X
14 Earth fault (EARTH FAULT) X X
15 Switch mode fault (SWITCH MODE FAULT) X X
16 Short-circuit (CURR. SHORT CIRCUIT) X X
17 Serial communication timeout (STD BUS TIMEOUT) X X

18 HPFB bus timeout (HPFB TIMEOUT) X X

33 Out of frequency range (OUT FREQ RNG/ROT LIM) X

34 HPFB communication fault (PROFIBUS OPT. FAULT) X X

35 Inrush fault (INRUSH FAULT) X X
36 Overtemperature (OVERTEMPERA TURE) X X

37-45  Internal fault (INTERNAL FAULT) X X
50 AMT not possible X

51 AMT fault re. nameplate data (AMT TYPE.DATA FAULT) X

54 AMT wrong motor (AMT WRONG MOTOR) X

55 AMT timeout (AMT TIMEOUT) X

56 AMT warning during AMT (AMT WARN. DURING AMT) X

99 Locked (LOCKED) X

LED indication

Warning yellow
Alarm red
Trip locked yellow and red

WARNING/ALARM 2: Live zero fault

The voltage or current signal on terminal 53 or 60 is
below 50% of the preset value in parameter 309 or
315 Terminal, min. scaling.

WARNING/ALARM 4: Mains phase fault

No phase on mains supply side. Check the supply
voltage to the frequency converter. This fault is only
active in 3-phase mains supply. The alarm can also
occur when the load is pulsing. In this instance the
pulses must be dampened, e.g. using an inertia disc.

WARNING 5: Voltage warning high

If the intermediate circuit voltage (UDC) is higher
than Voltage warning high the frequency converter
will give a warning and the motor will continue to run
unchanged. If the UDC remains above the voltage
warning limit, the inverter will trip after a set time.
The time depends on the device, and is set at 5 - 10
sec. Note: The frequency converter will trip with an
alarm 7 (overvoltage). A voltage warning can occur

68

MG.28.A6.02 - VLT is a registered Danfoss trade mark



Danfisd

VLT® 2800 Series

when the connected mains voltage is too high.
Check whether the supply voltage is suitable for the
frequency converter, see Technical data. A voltage
warning can also occur if the motor frequency is re-
duced too quickly due to ramp down time being too
short.

WARNING 6: Voltage warning low

If the intermediate circuit voltage (UDC) is lower
than Voltage warning low the frequency converter
will give a warning and the motor will continue to run
unchanged. If the UDC remains below the voltage
warning limit, the inverter will trip after a set time.
The time depends on the device, and is set at 2 - 25
sec. Note: The frequency converter will trip with an
alarm 5 (undervoltage). A voltage warning can occur
when the connected mains voltage is too low. Check
whether the supply voltage is suitable for the fre-
quency converter, see Technical data. When the
frequency converter is switched off a brief warning 6
(and warning 8) appears.

WARNING/ALARM 7: Overvoltage

If the intermediate voltage (UDC) goes over the in-
verter’'s Overvoltage limit the inverter will be
switched off until the UDC has once more fallen be-
low the overvoltage limit. If the UDC remains above
the overvoltag limit the inverter will trip after a set
time. The time depends on the device, and is set at
5-10 sec. An overvoltage in the UDC can occur
when the motor frequency is reduced too quickly
due to ramp down time being too short. When the
inverter is switched off a trip reset is generated.
Note: Voltage warning high (warning 5) will thus also
be able to generate an alarm 7.

WARNING/ALARM 8: Undervoltage

If the intermediate circuit voltage (UDC) is lower
than the inverter’'s Undervoltage limit the inverter will
be switched off until the UDC once more goes above
the undervoltage limit. If the UDC remains under the
undervoltage limit, the inverter will trip after a set
time. The time depends on the device, and is set at
2 - 15 sec. An undervoltage can occur when the
connected mains voltage is too low. Check whether
the supply voltage is suitable for the frequency con-
verter, see Technical data. When the frequency
converter is switched off a alarm 8 (and alarm 6) is
displayed briefly and a trip reset is generated. Note:
Voltage warning low (warning 6) will thus also be
able to generate an alarm 8.

WARNING/ALARM 9: Inverter overload
Electronic thermal inverter protection indicates that
the frequency converter is close to tripping due to
overloading (output current too high for too long).

The counter for electronic thermal inverter protection
gives a warning at 98% and trips at 100% accompa-
nied by an alarm. The frequency converter cannot
be reset until the counter drops below 90%. This
fault arises because the frequency converter has
been overloaded for too long.

WARNING/ALARM 10: Motor overloaded
According to the electronic thermal inverter protec-
tion the motor is too hot. In parameter 128 the user
can select whether the VLT frequency converter
should emit a warning or an alarm when the counter
reaches 100%. This fault is due to the motor being
overloaded by more than 100% for too long. Check
that motor parameters 102-106 are set correctly.

WARNING/ALARM 11: Motor thermistor

The motor is too hot or the thermistor/thermistor
connection has been disconnected. In parameter
128 Thermal motor protection the user can select
whether the frequency transformer emits a warning
or an alarm. Check that the PTC thermistor is cor-
rectly connected between terminals 18, 19, 27 or 29
(digital input) and terminal 50 (+ 10 V supply).

WARNING/ALARM 12: Current limit

The output current is greater than the value in pa-
rameter 221 Current Limit 1, and the frequency
converter will trip after a set time, selected in param-
eter 409 Trip delay overcurrent.

WARNING/ALARM 13: Overcurrent

The inverter’s peak current limit (approx. 200% of
rated output current) has been exceeded. The warn-
ing will last approx. 1-2 sec, and the frequency
converter will then trip and emit an alarm. Switch off
the frequency converter and check whether the mo-
tor shaft can be turned, and whether the size of the
motor is suitable for the frequency converter.

ALARM 14: Earth fault

There is a discharge from the output phases to
earth, either in the cable between the frequency con-
verter and the motor, or in the motor. Turn off the
frequency converter and remove the earth fault.

ALARM 15: Switch mode fault
Fault in switch mode power supply (internal supply).
Contact your Danfoss supplier.
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ALARM: 16: Short-circuit

There is a short-circuit on the motor terminals or in
the motor. Disconnect the mains supply to the fre-
quency converter and remove the short-circuit.
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WARNING/ALARM 17: Serial communication
timeout

There is no serial communication to the frequency
converter. The warning will only be active when 514
Bus timeout function is set to a value other than OFF.
If parameter 514 Bus timeout function is set to Stop
and trip [5], it will first give a warning and then ramp
down and trip out accompanied by an alarm. Param-
eter 513 Bus timeout can if required be increased.

WARNING/ALARM 18: HPFB bus timeout

There is no serial communication to the frequency
converter’'s communication option card. This warning
will only be active when parameter 804 Bus timeout
function is set to a value other than OFF. If parame-
ter 804 Bus timeout function is set to Stop and trip, it
will first give a warning and then ramp down and trip
out accompanied by an alarm. Parameter 803 Bus
timeout can if required be increased.

WARNING 33: Out of frequency range

This warning is active if the output frequency has
reached Qutput frequency low limit (parameter 201)
or Output frequency high limit (parameter 202). If
the VLT frequency converter is in Process regulation,
closed loop (parameter 100) the warning will be ac-
tive in the display. If the VLT frequency converter is
in another mode than Process regulation, closed
loop, bit 008000 Out of frequency range in extended
status word will be active, but there will not be a
warning in the display.

WARNING/ALARM 34: HPFB communication fault
Communication fault only occurs in Fieldbus ver-
sions. Regarding alarmtype, please see parameter
953 in fieldbus literature.

ALARM 35: Inrush fault

This alarm occurs when the frequency converter has
been connected to the mains supply too many times
within 1 minute.

WARNING/ALARM 36: Overtemperature

If the temperature inside the power module rises
above 75 - 85 °C (depending on the device) the fre-
quency converter will emit a warning, and the motor
will continue to run unchanged. If the temperature
continues to rise, the switch frequency is reduced
automatically. See Temperature-dependent switching
frequency.

If the temperature inside the power module rises
above 92 - 100 °C (depending on the unit) the fre-
quency converter will cut out. The temperature fault
cannot be reset until the temperature has dropped to
below 70 °C. The tolerance is + 5 °C. The tempera-
ture can be caused by the following:

- The ambient temperature too high.
- Motor cable too long.
- Too high mains voltage.

ALARM 37-45: Internal fault
If one of these failures occurs, please contact Dan-
foss.

Alarm 37, internal fault number 0: Communication
fault between control card and BMC.

Alarm 38, internal fault number 1: Flash EEPROM
fault on control card.

Alarm 39, internal fault number 2: RAM fault on con-
trol card.

Alarm 40, internal fault number 3: Calibration con-
stant in EEPROM.

Alarm 41, internal fault number 4: Data values in
EEPROM.

Alarm 42, internal fault number 5: Fault in motor pa-
rameter database.

Alarm 43, internal fault number 6: General power
card fault.

Alarm 44, internal fault number 7: Minimum software
version of control card or BMC.

Alarm 45, internal fault number 8: 1/O fault (digital in-
put/output, relay or analog input/output).

NB!:
Bi&x When restarting after an alarm 38-45, the VLT
a frequency converter will display an alarm 37.
In parameter 615 the actual alarm code can be read.

ALARM 50: AMT not possible

One of the following three possibilities can occur:

- The calculated Rs value falls outside permitted
limits.

- The motor current in at least one of the motor
phases is too low.

- The motor in use is too small for AMT calcula-
tions to be performed.

ALARM 51: AMT Fault regarding nameplate data
There is inconsistency between the registered motor
data. Check the motor data for the relevant setup.

ALARM 52: AMT missing motor phase
The AMT function has detected a missing motor
phase.
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ALARM 55: AMT timeout
Calculations are taking too long, possibly due to
noise on the motor cables.

ALARM 56: AMT warning during AMT
A frequency converter warning is given while AMT is
being performed.

WARNING 99: Locked
See parameter 18.
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B Warning words, extended status words and Bit (Hex) Alarm words
Alarmwords 000002 Triplock
Warning words, status words and Alarm words ap- 000004 AMT tuning fail

pear in the display in Hex format. If there are several

, 000040 HPFP bus timeout
warnings, status words or alarms, a total of all the .

. . . 000080 Standard bus timeout
warnings, status words or alarms will be displayed. —
Warning words, status words and alarm words can 000100 Cur.r. short circuit
also be read out using the serial bus in parameters 000200 Switch mode fault
540, 541 and 538 respectively . 000400 Earth fault

000800 Overcurrent

Biti(Liox/ B AWamingwerds 002000 | Motor thermistor

000008 HPFB bus timeout 004000 Motor overload

000010 Standard bus timeout 008000 Inverter overload

000040 Current limit 010000 Undervolt

000080 Motor thermistor 020000 Overvolt

000100 Motor overload 040000 Phase loss

000200 Inverter overload 080000 Live zero error

000400 Undervolt 100000 Heat sink temperature too high
000800 | Overvoit 2000000 | Profibus communication fault
001000 Voltage warning low 8000000 Inrush fault

002000 | Voltage warning high 10000000 | Internal fault

004000 Phase loss

010000 Live zero error

400000 Out of frequency range

800000 Profibus communication fault

40000000 | Switch mode warning
80000000 | Heat sink temperature high

Bit (Hex) Extended status words
000001 Ramping

000002 AMT running

000004 Start forw./reverse
000008 Slow down

000010 Catch-up

000020 Feedback high

000040 Feedback low

000080 Output current high
000100 Output current low
000200 Output frequency high
000400 Output frequency low
002000 Braking

008000 Out of frequency range
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M Special conditions

B Aggressive environments

As all other electronic equipment, a frequency con-
verter contains a number of mechanical and
electronic components, which to a varying extent are
vulnerable to environmental impact.

Consequently, the frequency converter is
/'\ not to be installed in environments, where
d liquids, particles or gases are in the air
that would impact and damage the electronics. Un-

less the necessary measures are taken to protect
the frequency converter, there is a risk of stoppages,

which reduce the service life of the frequency con-
verter.

Liquids can be carried through the air and condense
in the frequency converter. In addition, liquids may
facilitate galvanic corrosion of components and
metal parts. Steam, oil and brine may cause corro-
sion of components and metal parts. In these areas,
it is recommended to fit units in cabinets. As a mini-
mum, cabinets should be enclosure IP 54.

Particles in the air, such as dust particles, may lead
to mechanical, electrical and thermal faults on the
frequency converter. Typical indicators that there are
too many particles in the air are dust particles
around the frequency converter fan. In very dusty
areas, cabinet fitting of units is recommended. As a
minimum, cabinets should be enclosure IP 54.

Aggressive gases, such as sulphur, nitrogen and
chlorine compounds, together with high humidity and
temperature, facilitate possible chemical processes
on the components of the frequency converter.
These chemical processes quickly impact and dam-
age the electronics. In these areas, cabinet fitting
with fresh-air circulation in the cabinet is recom-
mended, thereby ensuring that aggressive gases are
kept away from the frequency converter.

' NB!:
“: Fitting of frequency converters in aggressive
a environments increases the risk of stoppages,
in addition to considerably reducing the service life
of the unit.

Before the frequency converter is installed, it must
be checked whether there are liquids, particles or
gases in the air. This can be done by looking at ex-
isting installations in the same environment. Typical
indicators of harmful airborne liquids are water or oil
on metal parts or corrosion of metal parts. Too many
dust particles are typically observed on top of instal-

lation cabinets and on existing electrical installations.
Indicators that there are aggressive gases in the air

are copper rails and cable ends that are black on ex-
isting electrical installations.

B Derating for ambient temperature

The ambient temperature (T amBmax) is the maxi-
mum temperature allowed. The average (TamB,AvG)
measured over 24 hours, must be at least 5 °C
lower. If the frequency converter operates at temper-
atures above 45 °C, a derating of the rated output
current is necessary.

TNy [%]

195NA198.10

100
90
80
70
60
50

409

T T T T T
35 40 45 50 55
30 35 40 45 50

TAMB, MAX
T AMB, AVG

H Temperature-dependentswitch frequency

This function ensures the highest possible switch fre-
quency without the frequency converter becoming
thermally overloaded. The internal temperature is
the actual expression of the degree to which the
switch frequency can be based on the load, the am-
bient temperature, the supply voltage and the cable
length.

The function ensures that the frequency converter
automatically adjusts the switch frequency between
fsw, min @nd fsw, max (Parameter 411), see drawing be-
low.
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Switch freq.
[kHz]

Par. 411
(Max. 14 kHz)

(Min. 2 kHz)

Ty Ty Temp.

DANFOSS
175NA020.12

When using the LC filter the minimum switch fre-
quency is 4.5 kHz.

H Galvanic Isolation (PELV)

PELV (Protective Extra Low Voltage) insulation is
achieved by inserting galvanic isolators between the
control circuits and circuits that are connected to the
mains potential. The VLT is designed to meet the re-
quirements for protective separation by means of
having the necessary creepage and clearance dis-
tances. These requirements are described in
standard EN 50 178. It is also a requirement that
the installation is carried out as described in local/
national regulations regarding PELV.

All control terminals, terminals for serial communica-
tion and relay terminals are safely separated from
the mains potential, i.e. they comply with the PELV
requirements. Circuits that are connected to control
terminals 12, 18, 19, 20, 27, 29, 33, 42, 46, 50, 53,
55 and 60 are galvanically connected to one an-
other. Serial communication connected to fieldbus is
galvanically insulated from the control terminals, al-
though this is only a functional insulation.

The relay contacts on terminals 1 - 3 are insulated
from the other control circuits with reinforced/double
isolation, i.e. PELV is observed for these, even
though there is mains potential at the relay terminals.

The circuit elements described below form the safe

electric separation. They fulfill the requirements for

reinforced/double insulation and associated testing

pursuant to EN 50 178.

1. Transformer and optical separation in voltage
supply.

2. Optical insulation between Basic Motor Control
and control card.

3. Insulation between the control card and the
power part.

4. Relay contacts and terminals relating to other cir-
cuits on the control card.

PELV insulation of the control card is guaranteed un-

der the following conditions:

- TT network with maximum 300 Vrms between
phase and earth.

- TN network with maximum 300 Vrms between
phase and earth.

- IT network with maximum 400 Vrms between
phase and earth.

In order to maintain PELV all connections made to

the control terminals must be PELV, e.g. thermistor

must be reinforced/double insulated.

H EMC emission

The following system results are achieved on a sys-
tem consisting of a VLT Series 2800 with screened/
armoured control cable, control box with potentiome-
ter, screened/armoured motor cable and screened/
armoured brake cable as well as an LCP 2 with ca-
ble.
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VLT 2803-2875

Emission

Industrial environment

Residential, commercial and light industry

EN 55011 class 1A

EN 55011 class 1B

Setup

Cable-borne
150 kHz- 30 MHz

Radiated
30 MHz - 1 GHz

Cable-borne
150 kHz - 30 MHz

Radiated
30 MHz - 1 GHz

400 V version with 1A Yes Yes No No
RFI filter 25 m screened/ar- 25 m screened/ar-

moured moured
400 V version with 1A Yes Yes No No
RFI filter (R5: For IT 5 m screened/ar- 5 m screened/ar-
mains) moured moured
200 V version with 1A Yes Yes Yes No
RFI filter 1 40 m screened/ar- 40 m screened/ar- 15 m screened/ar-

moured moured moured
200 V version with 1A Yes Yes Yes No
RFI filter (R4: For use 20 m screened/ar- 20 m screened/ar- 7 m screened/ar-
with RCD) moured moured moured
400 V version with Yes Yes Yes No
1A+1B RFI filter 50 m screened/ar- 50 m screened/ar- 25 m screened/ar-

moured moured moured
200 V version with Yes Yes Yes No
1A+1B RFI filter 1 100 m screened/ar- | 100 m screened/ar- 40 m screened/ar-

moured moured moured

VLT 2880-2882

Emission

Industrial environment

Residential, commerce and light industry

EN 55011 class 1A

EN 55011 class 1B

Setup

Cable-borne
150 kHz- 30 MHz

Radiated
30 MHz - 1 GHz

Cable-borne
150 kHz - 30 MHz

Radiated
30 MHz - 1 GHz

400 V version with 1B
RFI filter

Yes
50 m

Yes
50 m

Yes
50 m

No

. For VLT 2822-2840 3 x 200-240 V the same values
apply as for the 400 V version with 1A RFI filter.
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e EN 55011: Emission
Limits and methods of measurement of radio dis-
turbance characteristics of industrial, scientific
and medical (ISM) high-frequency equipment.

Class 1A:
Equipment used in an industrial environment.

Class 1B:

Equipment used in areas with a public supply net-

work (residential, commerce and light industry).
NB!:

“: This is a product of the restricted sales dis-

a tribution class according to IEC61800-3. In a

domestic environment this product may cause radio

interference in which case the user may be required

to take adequate measures.

B UL Standard
This device is UL-approved.
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H General technical data

Mains supply (L1, L2, L3):

Supply voltage VLT 2803-2815 220-240V (N, L1) oooviiiiie e 1 x 220/230/240V +10%
Supply voltage VLT 2803-2840 200-240V ....eoviiiiiieiiiiee e niie e 3 x 200/208/220/230/240V +10%
Supply voltage VLT 2805-2882 380-480V ...evviiiiiieiiiiee e 3 x 380/400/415/440/480V +10%
U o] YA = [ 1= T PSSR 50/60 Hz
Max. imbalance on supply VOIRAGE .....cvvvviviiiiiiiiiee e, + 2.0% of rated supply voltage
True POWET FACIOr (A) coiiiiiiiiii e e e e e e e e e e e e e et aaaaaaaeaaees 0.90 nominal at rated load
Displacement POWEr FACIOr (COS (0) iurrriiiiiiiiiiiiiii ettt near unity (> 0.98)
Number of connections at supply iNPUt L1, L2, L3 ... e e e e e e e 2 times/min.
MaX. SNOIT=CITCUIL VAIUE .. eieieie ettt ettt ettt et e et e et et ettt et e e e e e et et e e e e eeaaerenaes 100,000 A

See Special Conditions section in the Design Guide

Output data (U, V, W):

(O 1010101 A o] 1= Te 1= 0 - 100% of supply voltage
(O 101 010 A =T 1Y T S PESESRRRRRR 0.2 -132 Hz, 1 - 1000 Hz
Rated motor voltage, 200-240 V UNIES ..uuveeiiiieeiiiie st e s siee et e e e naee e 200/208/220/230/240V
Rated motor voltage, 380-480 V UNItS ..ooooeiiieiiiii s 380/400/415/440/460/480V
R 1E=Ye I T o1 (o =10 U 1Y ale Y PSSR 50/60 Hz
SWILCNING ON OUEDUL 1ttt e e e e ettt e e e s e bbbt e e e e s et bbb et e e e e s annees Unlimited
T ] O (] 4= 0.02 - 3600 sec.

Torque characteristics:

Starting torque (parameter 101 Torque characteristic = Constant tOrque) .......cccccvvvvvvvvvvvveveennn... 160% in 1 min.*
Starting torque (parameter 101 Torque characteristics = Variable torque) .......cccccccvvvvvvvvvennnnnn, 160% in 1 min.*
Starting torque (parameter 119 High starting t0rqQuE) .........ccccecvvviiiiiiiiiii e 180% for 0.5 sec.”
Overload torque (parameter 101 Torque characteristic = Constant tOrque) ........cccccevvvvvviiiiiiiiiiiiiirieeereee, 160%"
Overload torque (parameter 101 Torque characteristic = Variable torque) ........cccococvviiiiiiiiiiiiiiiiiiiieeeeee, 160%"

*Percentage relates to frequency converter’s nominal current.

Control card, digital inputs:

Number of programmable digital INPULS ....eiviiiieicccc e aaa e 5
HE=T00 01 aT= U o 10 a 0] o 7= GO 18, 19, 27, 29, 33
VORAGE [BVEI oo 0 - 24V DC (PNP positive logic)
RV o] 7= 10 LI o Y R o T o 0SSOSR USRS <5V DC
RV o] 7= T LT o Y R o T o USSR >10V DC
Maximum VOIRAGE ON INPUL .oeeeiieeece e e e e e e e aeeaeaeeaeaaaaaees 28V DC
Input resistance, R (terminals 18, 19, 27, 29) i a e e e e e e e e e e e e e aaaa e approx. 4 kQ
Input resistance, Ri (terminal 33) ...vviiiiiiiiiiiiiiie e ——————— approx. 2 kQ

All digital inputs are galvanically isolated from the supply voltage (PELV) and other high-voltage terminals. See
section entitled Galvanic Isolation.
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Control card, analog inputs:

Number of analog VORAGE INPULS .iiiiieie i e e e e e e e e et e e e e aaaaaeaaaaaaaaaaaaaaaaaaaaaaas 1 pcs.
TOIMINAL NMUIMDET ettt e oottt e e e e et b b et e e e e e s bbbt e e e e e e anabb bt e e e e e e tbbne s 53
RV o] 7= 10 TSI L Y I 0 -10V DC (scaleable)
INPUL rESISTANCE, Ri  oiiiiiiiie ettt a e approx. 10 kQ2
= DY 0] = = 20V
N[U]ggleT=TaNe] ir=Ta =1 (ole I el [ c=Ta 1 AT T o1V = 1 pcs.
TOIMINAL NMUIMDET et e oottt e e e e e bbbt e e e e e bbbt e e e e e e anbbb b e e e e e e s bbnne s 60
CUITENT BVBI oo e e e e e e et e et e e e e e e e e e e e e e e aaaaaaaaaaaaaaaaaas 0/4 - 20 mA (scaleable)
INPUL rESISTANCE, R ...iiiiiiiiiiiiiii ettt et e e e e e e e e e e e e e e e e e e e e e e s s s e e s s s s s e s s nnnsnsesererenrnnnne approx. 300 2
= D eI 1 (=Y o T OO PP PP PP PSP TPPPPPPPRN 30 mA
Resolution for analog INPUES ..iviiiiiiiccc ettt ittt ittt et taaaaaas 10 bit
Accuracy Of @NAlOg INPULS ..uuuiiiiiiiiiiiiiiiiiiiiiiiireeerer e e e e e e e e e e e e e aa e e e e e e e e e e e e aaaaaaaas Max. error 1% of full scale
S Ter= a0 1= oV | OO TP P P PO TP PPPTTTN 13.3 msec

The analog inputs are galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.
See section entitled Galvanic Isolation.

Control card, pulse inputs:

Number of programmable PUISE INPUES  ...eeiiiiiiiiiiieeii ittt e et e e e e et e e e e e s bbb eee s 1
TOIMINAL NMUIMDET ettt e oottt e e e e e bbbt e e e e e et b bt e e e e e e anbbb b e e e e e e e tbbne s 33
Max. frequency at terminal B3 ......civiiiiiiiiiiiieec e 67.6 kHz (Push-pull)
Max. frequency at terminal 33 .......iciiiiiiii 5 kHz (open collector)
Min. frequency at terMINAl B3 ....iiiiiiiiiii ettt a ittt ittt aaaaaaas 4 Hz
VORAGE BVEI . 0-24V DC (PNP positive logic)
VORAGE [BVEL, TOGIC "0 eriiieiiiiiiiiiee ettt ettt e e e bt e e e e et e e e e et e e e e <5V DC
VORAGE [BVEL, TOGIC "7 ittt e e bt e e e bbbt e e e e e bbbt e e e > 10V DC
Maximum VOIRAGE ON INPUL ooeeeiieeeeeeeeee e e e e e e e e reaeaeeaeaaaaaees 28V DC
INPUL rESISTANCE, Ri  ooiiiiiiiic ettt e e approx. 2 kQ
SCAN TNTEIVAL  1eeiiieei it e et e ettt e e e e bttt e e e e e bbbt e e e e e e bbbt e e e e e et e e e e e 13.3 msec
RESOIUTION ettt e e ettt e oot e e e e e e bt e e e et e e e e et e eae s 10 bit
Accuracy (100 Hz- 1 kHz) terminal 33 ... e Max. error: 0.5% of full scale
Accuracy (1 kHz - 67.6 kHz) terminal 33 ..., Max. error: 0.1% of full scale

The pulse input (terminal 33) is galvanically isolated from the supply voltage (PELV) and other high-voltage ter-
minals. See section entitled Galvanic Isolation.

Control card, digital/frequency output:

Number of programmable digital/pPulSE OULPULS ......iiiiiiiiiiiiiiiiii e 1 pcs.
TOIMINAL NMUIMDET e e e oottt e e e s et b bt e e e e e bbbt e e e e e e anabb b e e e e e e e bbbne s 46
Voltage level at digital/frequency OUIPUL ......coiiiiiiiiiiiiiiiie e 0-24V DC (O.C PNP)
Max. output current at digital/freQUENCY OUIPUL ..vvviviiiiiiiicc e 25 mA.
Max. load at digital/frEQUENCY OULPUL ...uuuiiiiiiiiiiiiiiiiiiisiee et e e e e nnnee 1kQ
Max. capacity at freQUENCY OULDUL ..oiiiiiiiiiiieiic e e e e e e e e e e e e e e e e e e e e e aeaaaaaaaaaaaaaaaaaaaaaes 10 nF
Minimum output frequency at freQUENCY OULPUL ...uuuiiiiiiiiiiiiiiiiiiiiiiiiieeeeee e e e e e e e e e e e e e e e e e e e e e aaaaaaaeeas 16 Hz
Maximum output frequency at freQUENCY OULPUL .......viiiiiiiiiiiiiiiiiiiiiiiiie e e e e e e e e e e e e e e e e e e aaaaaaaaaeas 10 kHz
Accuracy On freQUENCY OULPUL ..uvvviiiiiiiiiiiiiiiiiiiiiiiiriir e eeeee e e e e e e e e e e e e e e e e e aaaaaaaaaaaaaans Max. error: 0.2 % of full scale
Resolution On freQUENCY OULPUL 1.iiiiiiiiiiccccc e a e e e e e e e eeeaeeeeaeaees 10 bit

The digital output is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals. See
section entitled Galvanic Isolation.
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Control card, analog output:

Number of programmable analog OULPULS ....iiiiiiiiiiiiiiiii e e eeeeeees 1
TOIMINAL NMUIMDET ettt e oottt e e e e et b b et e e e e e s bbbt e e e e e e anabb bt e e e e e e tbbne s 42
Current range at analog OULDUL ...ooiiiiiiiiii e e e e e e e e e e e e e e e e e e e aaaaaaaaaaaaaaaaas 0/4 - 20 mA
Max. load to common at analog OULPUL .....cceiiiiii e e e e e e e e e e e e e e e e e aeaaaaaaaaaas 500 9
Accuracy 0N analog OULPUL ...uuviiiiiiiiiiiiiiiiiiiiiiiiiiirerere e e e e e e e e e e e e e e e e e e aaeaaaaaaaaaaaaanas Max. error: 1.5 % of full scale
Resolution 0N analog OULPUL ...iiiiiiice et e e e e e e e e ettt et e e aaaaaas 10 bit

The analog output is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.
See section entitled Galvanic Isolation.

Control card, 24 V DC output:

=T 1= U T T oY USSR 12
= O T T USSR 130 mA
The 24V DC supply is galvanically isolated from the supply voltage (PELV) , but has the same potential as the
analogue and digital inputs and outputs. See section entitled Galvanic Isolation.

Control card, 10 V DC output:

JL= 10 11 = U 10 o] o= TR 50
OUIPUL VOIBGE - +vteiiiiee ittt ettt bt e e e e e et e e e e e st b bt e e e e e nnbbbeee s 105V 0.5V
= R [ Y= T 15 mA

The 10 V DC supply is galvanically isolated from the supply voltage (PELV) and other high-voltage terminals.
See section entitled Galvanic Isolation.

Control card, RS 485 serial communication:

Terminal NUIMDEE ....v i e 68 (TX+, RX+), 69 (TX-, RX-)
L= a 1T T= U 100 o] o =T T, +5V
Terminal NUMDEE 70 oouiie et e e e Common for terminals 67, 68 and 69

Full galvanic isolation. See section entitled Galvanic Isolation.
For DeviceNet units, see VLT 2800 DeviceNet manual, MG.90.BX.YY .

Relay outputs:

Number of programmable relay OUIPULS ....cccooiiiiiiiii e e e e e e e et e e e e e e e e aaaaaaaaaaaaaaaaaas 1
Terminal nuMBber, CONTIOl CArd .....ooiiiiiiiiiii e 1-3 (break), 1-2 (make)
Max. terminal load (AC) on 1-3, 1-2, CONTrol Card .........eeveiiiiiiiiiiiiiiiiiiieeeeee e 240V AC, 2 A
Min. terminal load on 1-3, 1-2, CONtrol Card .......ovveeeeeee e 24V DC 10 mA, 24 V AC 100 mA

The relay contact is separated from the rest of the circuit by strengthened isolation. See section entitled Gal-
vanic Isolation.

Cable lengths and cross sections:

Max. motor cable length, screened/armoured CabIE ..........viiiiiiiiiiiiiiiiiiiiiiiieeee e 40 m
Max. motor cable length, unscreened/unarmoured CabIE ........cccciiiiiiiiiiiiiiiiiiiiiiieree e e e e e e 75 m
Max. motor cable length, screened/armoured cable and MOtor COIl .......vvvvviiiiiiiiiiiiiiiiiiiiieeeeeeeeeere e 100 m
Max. motor cable length, unscreened/unarmoured cable and MOtor COIl .....ccccvvvviiiiiiiiiiiiiiiiiiieeeeeeeeeeeee 200 m
Max. motor cable length, screened/armoured cable and RFI/AB filter ......cccccoeeiiii, 200V, 100 m
Max. motor cable length, screened/armoured cable and RFI/AB filter ......cccooceeiii, 400V, 256 m
Max. motor cable length, screened/armoured cable and RFl 1B/LC filter ..., 400V, 256 m
Max. cross section to motor, see next section.

Max. cross section to control wires, rigid WIre ........ccccovveviiesiiesiinesiie e 1.5 mm2/16 AWG (2 x 0.75 mm?)
Max. cross section to control cables, flexible cable ..........ccccoooiii 1 mm2/18 AWG
Max. cross section to control cables, cable with enclosed COore .......ccoovvvviiiiiiiiiiiiiiiiiiii, 0.5 mmZ/20 AWG

When complying with EN 55011 1A and EN 55011 1B the motor cable must in certain instances be re-
duced. See EMC emission.
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Control characteristics:

FrEOUBNCY TANTE ittt e et e e bbbt e e e e s bbb as 0.2 -132 Hz, 1 - 1000 Hz
Resolution of OUIPUL FrEQUENCY  .uvviiiieiiiiiie e 0.0183 Hz, 0.2 - 1000 Hz
Repeat accuracy of Precise start/stop(terminals 18, 19) ... <+ 0.5 msec
System response time (terminals 18, 19, 27, 29, 83) .iuuriiiiiiiiiiiiiiiieeeeeeee e < 26.6 msec
Speed control range (OPEN 100D) wvvvvviiiiiiiiiiieieeee e 1:15 of synchronous speed
Speed control range (ClOSEA 100P)  vvvviieiiiiiiiiiiie e 1:120 of synchronous speed
Speed accuracy (OPEN 100D) .vvviieeiiiiiiiiieeeeiiiiii et 90 - 3600 rom: Max. error of £23 rpm
Speed accuracy (Closed 100D) .vvviiieeiiiiiiiiieieiie e 30 - 3600 rpom: Max. error of £7.5 rpm

All control characteristics are based on a 4-pole asynchronous motor

Surroundings:

ENCIOSUIE e et ettt e e e et e e IP 20
ENCIOSUre With OPLIONS ooviiiiiieicccc et e e e ettt aaa e NEMA 1
RV Lol =11 To) A (=] SO OO PP PTTTTTPPPPPN 079
Max. relative NUuMIdity ... e e aaas 5% - 85% during operation
Ambient 1eMPErature ......ccueeiiiiiiii Max. 45 °C (24-hour average max. 40 °C)
Derating for high ambient temperature, see special conditions in the Design Guide

Min. ambient temperature during full-scale OPEration ........cccccieiiiiiii e 0°C
Min. ambient temperature at reduced PErfOrMENCE . ....iiiiiiiiiiiiiiie e -10°C
Temperature during StOrage/tranSPOMT ....oiiiiieiie e -25 - +65/70 °C
Max. altitude aDOVE SEA IBVEI . .coi i e 1000 m
Derating for high air pressure, see special conditions in the Design Guide

EMC standards, EMISSION  ...vuuiiiiiieiieiii e EN 50081-2, EN 61800-3, EN 55011

EMC standards, Immunity .... EN 50082-1/2, EN 61000-4-2, EN 61000-4-3, EN 61000-4-4, EN 61000-4-5, EN
61000-4-6, EN 61800-3
See section on special conditions in the Design Guide

Safeguards:

e Electronic thermal motor protection against overload.

e Temperature monitoring of the power module ensures that the frequency converter cuts out if the tempera-
ture reaches 100 °C. An overload temperature cannot be reset until the temperature of the power module is
below 70 °C.

e The frequency converter is protected against short-circuits on motor terminals U, V, W.

e |f a mains phase is missing, the frequency converter will cut out.

¢ Monitoring of the intermediate circuit voltage ensures that the frequency converter cuts out if the intermedi-
ate circuit voltage is too low or too high.

e The frequency converter is protected against earth fault on motor terminals U, V, W.
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H Technical data, mains supply 1 x 220 - 240 V/3 x 200-240V

According to . international stan- Type 2803 2805 2807 2811 2815 2822 2840
dards
Output current I, [A] 2.2 3.2 4.2 6.0 6.8 9.6 16
(3 x 200-240V) Ivax (60s) [A] 3.5 5.1 6.7 9.6 10.8 153 256
Output power (230 V) Siv. [KVA] 0.9 1.3 1.7 2.4 2.7 3.8 6.4
Typical shaft output Pun [KW] 037 055 075 1.1 1.5 2.2 3.7
Typical shaft output Pun [HP] 0.5 0.75 1.0 1.5 2.0 3.0 5.0
Max. cable cross [MMZAWG] D 4/10  4/10  4/10 4/10 4/10 4/10  4/10
section, motor
Input current LN Al 5.9 8.3 106 145 152 - -
(1 x 220-240 V) ILmax (60s) [A] 9.4 13.3 167 232 243 - -
Input current LN Al 2.9 4.0 5.1 7.0 7.6 8.8 14.7
(3 x 200-240 V) ILmax (60s) [A] 4.6 6.4 8.2 112 122 141 235
Max. cable cross [mMMZAWG] Y 4/10  4/10  4/10  4/10  4/10 410  4/10
section, power
Max. pre-fuses [AJUL 2 [A] 20/20 20/20 20/20 20/20 20/20 20/20 25/25
Efficiency3) [%] 95 95 95 95 95 95 95
Power loss at 100% W] 24 35 48 69 94 125 231
load
Weight kgl 2.0 2.0 2.0 2.0 2.0 3,7 6.0
Enclosure# type IP20 P20 P20 IP20 P20 IP20 IP 20
1. American Wire Gauge. Max. cable cross sec-
tion is the largest cable cross section that can be
attached to the terminals. Always observe national
and local regulations.
2. Type gG pre-fuses must be used. If you want to
maintain UL/cUL you must use pre-fuses of the
type Bussmann KTN-R 200 V, KTS-R 500 V or
Ferraz Shawmut, type ATMR (max. 30A). The
fuses must be placed for protection in a circuit that
is capable of supplying a maximum of 100,000
amps RMS (symmetrical), 500 V maximum.
3. Measured using a 25 m screened/armoured mo-
tor cable with a rated load and rated frequency.
4. P20 is standard for VLT 2805-2875, whereas
NEMA 1 is an option.
MG.28.A6.02 - VLT is a registered Danfoss trade mark 81

[=3
[=]
<]
(Y]
5
>
b
3
o
Ke)
[
<



Danfisd

VLT® 2800 Series

H Technical data, mains supply 3 x 380 - 480 V

According to international stan- Type 2805 2807 2811 2815 2822 2830
dards
Output current IInv, [A] 1.7 2.1 3.0 3.7 52 7.0
(3 x 380-480V) Imax (60s) [A] 2.7 3.3 4.8 5.9 8.3 11.2
=) Output power (400 V) Sinv. [KVA] 1.1 1.7 2.0 2.6 3.6 4.8
Typical shaft output Pmn kW] 0.55 0.75 1.1 1.5 2.2 3.0
Typical shaft output PmN [HP] 0.75 1.0 1.5 2.0 3.0 4.0
Max. cable cross sec- [mMmZ/AWG] b 4/10 4/10 4/10 4/10 4/10 4/10
tion, motor
Input current ILN [A] 1.6 1.9 2.6 3.2 4.7 6.1
(3 x 380-480 V) It mAx(608)[A] 2.6 3.0 4.2 5.1 75 9.8
» Max. cable cross sec- [mm2/AWG] V) 4/10 4/10 4/10 4/10 4/10 4/10
tion, power
Max. pre-fuses [A)/UL 2 [A] 20/20 20/20 20/20 20/20 20/20 20/20
Efficiency?) [%] 96 96 96 96 96 96
Power loss at 100% W] 28 38 55 75 110 150
load
Weight kgl 2.1 2.1 2.1 2.1 3.7 3.7
Enclosure4 type IP 20 IP 20 IP 20 IP 20 IP 20 IP 20
According to international stan- Type 2840 2855 2875 2880 2881 2882
dards
Output current Inv. [A] 9.1 12 16 24 32.0 37.5
(3 x 380-480V) Imax (60s) [A] 14.5 19.2 25.6 38.4 51.2 60.0
=) Qutput power (400 V) Sinv. [KVA] 6.3 8.3 111 16.6 22.2 26.0
Typical shaft output PumN [KW] 4.0 5.5 7.5 11.0 15.0 18.5
Typical shaft output PwmN [HP] 5.0 7.5 10.0 15.0 20.0 25.0
Max. cable cross sec- [mm2/AWG] V) 4/10 4/10 4/10 16/6 16/6 16/6
tion, motor
Input current LN [A] 8.1 10.6 14.9 24.0 32.0 37.5
(3 x 380-480 V) It mAx(60s)[A] 13.0 17.0 23.8 38.4 51.2 60
= Max. cable cross sec- [mMmZAWG] b 4/10 4/10 4/10 16/6 16/6 16/6
tion, power
Max. pre-fuses [A/UL 2 [A] 20/20 25/25 25/25 50/50 50/50 50/50
Efficiency?) [%] 96 96 96 97 97 97
Power loss at 100% W] 200 275 372 412 562 693
load
Weight [kg] 3.7 6.0 6.0 18.5 18.5 18.5
Enclosure4 type IP20 IP20 IP20 P20/ P20/ P20/
NEMA 1 NEMA 1 NEMA 1

1. American Wire Gauge. Max. cable cross sec-

tion is the largest cable cross section that can be

attached to the terminals. Always observe national
and local regulations.

2. Type gG pre-fuses must be used. If you want to

maintain UL/cUL you must use pre-fuses of the
type Bussmann KTN-R 200 V, KTS-R 500 V or
Ferraz Shawmut, type ATMR (max. 30A). The

fuses must be placed for protection in a circuit that

is capable of supplying a maximum of 100,000
amps RMS (symmetrical), 500 V maximum.

3. Measured using a 25 m screened/armoured mo-
tor cable with a rated load and rated frequency.

4. IP20 is standard for VLT 2805-2875, whereas
NEMA 1 is an option.
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W Available literature

M Supplied with the unit
Below is a list of the literature available for VLT
2800. It must be noted that there may be deviations
from one country to the next.

Supplied with the unit:

Operating INSITUCTIONS  ..iiiiiiiieice et e e e s bbb e e e e e et MG.28.AX.YY
QUICK SBLUD 1vvveiiiee ettt e e snaeesnbeenrae e MG.28.BX.YY, MG.28.CX.YY, MG.28.F X.YY
ParameEter LISt ... et MG.28.DX.YY

Various literature for VLT 2800:

DESION GUITE ittt e ettt e e e e e e e e e et et aaaaaaaaaaaaaaaaaann MG.28.EX.YY
DAt SNBET .o e e a e MD.28.AX.YY

Instructions for VLT 2800:

LCP remote-mOUNTiNG Kt ..ociiiiiiiiecece e e e e e e e e e e e e e e e e e e e e aaaaaeaaaaaaaaaaaaeaaaaaaaaas MI.56.AX.51
FIEEr INSITUCTION 1ot e et e e e e e e e e et e e e e e e e e e aaeaaaaaaaaaas MI.28.B1.02

Communication with VLT 2800:

ProfilouS MANUAL ..uuiiiieiie ettt et e e e e e e e e e e e s e e e e e e e sttt e e aeeeeeesarraes MG.90.AX.YY
VLT 2800 DEVICENET MANUAI ..vviiiiiiieiiiiiiiii ettt e e e e e e e e e e e bbb e e e e eeeeeaaes MG.90.BX.YY
X = version number

YY =language version
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M Factory Settings

PNU  Parameter Factory setting 4-setup Conv. Data
# description index type
001 Language English No 0 5
002 Local/remote operation Remote-controlled Yes 0 5
003 Local reference 000,000.000 Yes -3 4
004  Active Setup Setup 1 No 0 5
005  Programming Setup Active Setup No 0 5
006  Setup copying No copying No 0 5
007  LCP copy No copying No 0 5
008 Display scaling 1.00 Yes -2 6
009 Large display readout Frequency [Hz] Yes 0 5
010  Small display line 1.1 Reference [%] Yes 0 5
011 Small display line 1.2 Motor current [A] Yes 0 5
012  Small display line 1.3 Power [kW] Yes 0 5
013 Local control Remote control Yes 0 5
as par. 100
014  Local stop/reset Active Yes 0 5
015 Local jog Not active Yes 0 5
016  Local reversing Not active Yes 0 5
017  Local reset of trip Active Yes 0 5
018  Data change lock Not locked Yes 0 5
019  Operating status at Forced stop, Yes 0 5
power up use saved ref.
020  Lock for Hand mode Active No 0 5
024  User-defined Quick Menu Not active No 0 5
025  Quick Menu Setup 000 No 0 6
4-Setup: Data type:
"Yes’ means that the parameter can be programmed Data type shows the type and length of the telegram.
individually in each of the four Setups, i.e. one sin-
gle parameter can have four different data values. Data type Description
'No’ means that the data value will be the same in 3 Integer 16
all Setups. 4 Integer 32
o 5 Unsigned 8

anver3|on index: . | 6 Unsigned 16
This number refers to a conversion figure to be used X
when writing or reading via serial communication / Unsigned 32

9 Text string

with a frequency converter.
See Data character in Serial communication.
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PNU  Parameter- Factory setting 4-setup Conv. Data-
# description index type
100  Configuration Speed reg., open loop Yes 0 5
101 Torque characteristics Constant torque Yes 0 5
102  Motor power PN depends on unit Yes 1 6
103  Motor voltage UmN depends on unit Yes -2 6
104  Motor frequency fmN 50 Hz Yes -1 6
105  Motor current Im N depends on motor se- Yes -2 7
lected
106  Rated motor speed depends on par. 102 Yes 0 6
107  Automatic motor adjustment Optimisation off Yes 0 5
108  Stator resistance Rs depends on motor se- Yes -3 7
lected
109  Stator reactance Xs depends on motor se- Yes -2 7
lected
119  High start torque 0.0 sec Yes -1 5
120  Start delay 0.0 sec Yes -1 5
121 Start function Coast in start del. Yes 0 5
122 Function at stop Coast Yes 0 5
123  Min. freq. for activation of 0.1 Hz Yes -1 5
par. 122
126 DC braking time 10 sec. Yes -1 6
127  DC brake engaging frequency OFF Yes -2 6
128  Thermal motor protection No protection Yes 0 5
130  Start frequency 0.0 Hz Yes -1 5
131  Voltage at start 0.0V Yes -1 6
132  DC brake voltage 0% Yes 0 5
133  Start voltage depends on unit Yes -2 6
134  Load compensation 100 % Yes -1 6
135  U/f-ratio depends on unit Yes -2 6
136  Slip compensation 100 % Yes -1 3
137  DC hold voltage 0% Yes 0 5
138  Brake cut out value 3.0 Hz Yes -1 6
139  Brake cut in frequency 3.0 Hz Yes -1 6
140  Current, minimum value 0% Yes 0 5
142  Leak reactance depends on motor se- Yes -3 7
lected
143  Internal ventilator control Automatic Yes 0 5
144 AC brake factor 1.30 Yes -2 5
146  Reset voltage vector Off Yes 0 5
MG.28.A6.02 - VLT is a registered Danfoss trade mark 85
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PNU  Parameter Factory setting 4-setup Conv. Data
# description index type
200  Output frequency range Clockwise only, 0-132 Hz Yes 0 5
201 Output frequency, 0.0 Hz Yes -1 6
low limit fmin
202  Output frequency, 132 Hz Yes -1 6
high limit fpax
203  Reference range Min ref.-Max ref. Yes 0 5
204  Minimum ref Refuin 0.000 Hz Yes -3 4
205 Maximum ref Refmax 50.000 Hz Yes -3 4
206  Ramp type Linear Yes 0 5
207  Ramp-up time 1 3.00 sec. Yes -2 7
208 Ramp-down time 1 3.00 sec. Yes -2 7
209  Ramp-up time 2 3.00 sec. Yes -2 7
210  Ramp-down time 2 3.00 sec. Yes -2 7
211 Jog ramp time 3.00 sec. Yes -2 7
212 Quick stop ramp-down time 3.00 sec. Yes -2 7
213  Jog frequency 10.0 Hz Yes -1 6
214  Reference function Sum Yes 0 5
215  Preset reference 1 0.00% Yes -2 3
216  Preset reference 2 0.00% Yes -2 3
217  Preset reference 3 0.00% Yes -2 3
218  Preset reference 4 0.00% Yes -2 3
219  Catch up/slow down 0.00% Yes -2 6
reference
221 Current limit 160 % Yes -1 6
223  Warn. Low current 0.0 A Yes -1 6
224 Warn. High current IMAX Yes -1 6
225  Warn. Low frequency 0.0 Hz Yes -1 6
226  Warn. High frequency 132.0 Hz Yes -1 6
227  Warn. Low Feedback -4000.000 Yes -3 4
228  Warn.High Feedback 4000.000 Yes -3 4
229  Frequency bypass, 0 Hz (OFF) Yes 0 6
bandwidth
230  Frequency bypass 1 0.0 Hz Yes -1 6
231 Frequency bypass 2 0.0 Hz Yes -1 6
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PNU  Parameter Factory setting 4-setup Conv. Data
# description index type
302 Digital input, term. 18 Start Yes 0 5
303 Digital input, term. 19 Reversing Yes 0 5
304  Digital input, term. 27 Reset and coast Yes 0 5

inverse
305 Digital input, term. 29 Jog Yes 0 5
307  Digital input, term. 33 No function Yes 0 5
308  Term. 53, analogue input voltage Reference Yes 0 5
309  Term. 53, min scaling 0.0V Yes -1 6
310 Term. 53, max scaling 10.0V Yes -1 6
314  Term. 60, analogue input current No function Yes 0 5
315  Term. 60, min scaling 0.0 mA Yes -1 6
316  Term. 60, max scaling 20.0 mA Yes -1 6
317  Time out 10 sec. Yes 0 5
318  Function after timeout No function Yes 0 5
319  Term. 42, analogue output O-lyax = 0-20 mA Yes 0 5
323 Relay output Control ready Yes 0 5
327  Pulse ref./FB 5000 Hz Yes 0 7
341  Term. 46 digital output Control ready Yes 0 5
342  Term. 46 Max. pulse output 5000 Hz Yes 0 6
343  Precise stop function Normal ramp stop Yes 0 5
344  Counter value 100000 pulses Yes 0 7
349  Speed comp delay 10 ms Yes -3 6
4-Setup: Data type:
"Yes’ means that the parameter can be programmed Data type shows the type and length of the telegram.
individually in each of the four Setups, i.e. one sin-
gle parameter can have four different data values. Data type Description
'No’ means that the data value will be the same in 3 Integer 16
all Setups. 4 Integer 32

5 Unsigned 8

anversion index: . | 6 Unsigned 16
This numper refers tg a cpnverglon figure tlo bg used - Unsigned 32
when writing or reading via serial communication
with a frequency converter. 9 Text string

See Data character in Serial communication.
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VLT® 2800 Series

PNU  Parameter Factory setting 4-setup Conv. Data
# description index type
400  Brake function Depends on unit type No 0 5
405  Reset function Manual reset Yes 0 5
406  Aut. restart time 5 sec. Yes 0 5
409  Trip delay overcurrent Off (61 sec.) Yes 0 5
411 Switching frequency 4.5 kHz Yes 0 6
412 Var. carrier frequency No LC-filter Yes 0 5
413  Overmodulation function On Yes 0 5
414 Min. feedback 0.000 Yes -3 4
415  Max. feedback 1500.000 Yes -3 4
416  Process units No unit Yes 0 5
417  Speed PID propor.ampl. 0.010 Yes -3 6
418  Speed PID intergra. 100 ms Yes -2 7
419  Speed PID differentiation time 20.00 ms Yes -2 7
420  Speed PID diff. amplification 5.0 Yes -1 6
limit
421 Speed PID lowpass filter 20 ms Yes 0 6
423 U1 voltage par. 103 Yes -1 6
424  F1 frequency Par. 104 Yes -1 6
425 U2 voltage par. 103 Yes -1 6
426  F2 frequency par. 104 Yes -1 6
427  US voltage par. 103 Yes -1 6
428  F3 frequency par. 104 Yes -1 6
437  Proc. PID no/inv. Normal Yes 0 5
438  Proc. PID anti wind. Active Yes 0 5
439  Proc. PID start frequency Par. 201 Yes -1 6
440  Proc. PID start 0.01 Yes -2 6
proportional ampl.

441 Proc. PID integration time Off (9999.99 s) Yes -2 7
442  Proc. PID differentiation time Off (0.00 s). Yes -2 6
443  Proc. PID diff. ampl. limit 5.0 Yes -1 6
444 Proc. PID lowpass filter time 0.02 s Yes -2 6
445  Flying start Not possible Yes 0 5
451 Speed PID feedforward factor 100% Yes 0 6
452  Controller range 10 % Yes -1 6
456  Brake voltage reduce 0 Yes 0 5
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PNU  Parameter Factory setting 4-setup Conv. Data

# description index type

500  Address 1 No 0 5

501 Baudrate 9600 Baud No 0 5

502  Coasting stop Logic or Yes 0 5

503  Quick stop Logic or Yes 0 5

504  DC brake Logic or Yes 0 5

505  Start Logic or Yes 0 5

506  Reversing Logic or Yes 0 5

507  Selection of Setup Logic or Yes 0 5

508  Selection of preset ref. Logic or Yes 0 5

509 Busjog 1 10.0 Hz Yes -1 6

510 Busjog 2 10.0 Hz Yes -1 6

512  Telegram profile FC protocol Yes 0 5

513 Bus time interval 1 sec. Yes 0 5

514  Bus time interval function Off Yes 0 5

515  Data readout: Reference % No -1 3

516  Data readout: Reference [unit] No -3 4

517  Data readout: Feedback [unit] No -3 4

518 Data readout: Frequency No -1 3

519 Data readout: Frequency x scaling No -1 3

520  Data readout: Motor current No -2 7

521 Data readout: Torque No -1 3

522  Data readout: Power kW] No 1 7

523  Data readout: Power [HP] No -2 7

524  Data readout: Motor voltage [V] No -1 6

525  Data readout: DC Link voltage No 0 6

526  Data readout: Motor thermal load No 0 5

527 Data readout: Inverter thermal load No 0 5

528  Data readout: Digital input No 0 5

529  Data readout: Analogue input, term. 53 No -1 5

531 Data readout: Analogue input, term. 60 No -4 5

532 Data readout: Pulse reference No -1 7

533 Data readout: External reference No -1 6

534  Data readout: Status word No 0 6

537 Data readout: Inverter temperature No 0 5

538  Data readout: Alarm word No 0 7 =

539  Data readout: Control word No 0 6 &

540  Data readout: Warning word No 0 7 B

541 Data readout: Extended status word No 0 7 ;

544  Data readout: Pulse count No 0 7 %
E
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PNU  Parameter Factory setting 4-setup Conv. Data
# description index type
600  Operating hours No 73 7
601 Hours run No 73 7
602  kWh counter No 2 7
603  Number of cut ins No 0 6
604  Number of overtemperatures No 0 6
605  Number of overvoltages No 0 6
615  Fault log: Error code No 0 5
616  Fault log: Time No 0 7
617  Fault log: Value No 0 3
618  Reset of kWh counter No reset No 0 7
619  Reset of running hours counter No reset No 0 5
620  Operation mode Normal operation No 0 5
621 Nameplate: Unit type No 0 9
624  Nameplate: Software version No 0 9
625 Nameplate: LCP identification no. No 0 9
626  Nameplate: Database identification no. No -2 9
627  Nameplate: Power parts version No 0 9
628 Nameplate: Application option type No 0 9
630 Nameplate: Communication option type No 0 9
632 Nameplate: BMC software identification No 0 9
633  Nameplate: Motor database identification No 0 9
634  Nameplate: Unit identification for communication No 0 9
635 Nameplate: Software parts no. No 0 9
640  Software version No -2 6
641 BMC software identification No -2 6
642  Power card identification No -2 6
4-Setup: Data type:
"Yes’ means that the parameter can be programmed Data type shows the type and length of the telegram.
individually in each of the four Setups, i.e. one sin-
gle parameter can have four different data values. Data type Description
No’ means that the data value will be the same in all 3 Integer 16
Setups. 4 Integer 32
o 5 Unsigned 8

anver3|on index: . | 6 Unsigned 16
This number refers to a conversion figure to be used X
when writing or reading via serial communication / Unsigned 32

9 Text string

with a frequency converter.
See Data character in Serial communication.
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A

AC BIraKE . .ivuviiiicii e 43
AgQressive enVIONMENTS ..vveiiiiii e eneans 73
ANAIOGUE INPUL. .. e e

Analogue output

Automatic Motor tUNING......veveiir e 10, 19
B

Brake connection

Brake cut in freQUENCY ..vvvviiii e 25
Brake cut out value .....ccovvniiiiiiii 25
Brake fuNCHON . ...ve e 43
Brake Voltage ReduCe........covvviiiiiiiiiiiiineeee 50
C

CaCN UD vt 31
CHANGE DATA. ..o 8
CONSTANT TOrQUE. 1v v tvneeeieeeir et 18
CONtrol CADIES ... vuviiii e 62
Control of mechanical brake........cccovvviiiiiiiiiiiiniieienen, 60

Control panel

COoNtrol 1EIMINGIS ... vive et e i eeens 62
COUNLEN VAIUE +viviieeiieeinit ettt e e e aeaa e 41
CUITENT lIMIt. e ettt e e 31
Current, MINIMUM VAIUE . ...uviririiieieii v ireeieneeseeneneraenens 25
D

DC Brake timMe..uuuuieiie e 22
DC brake VORAGE ... vvveiiiiieiiiiiii e e 23
DC Nold VORAGE +uvvuveieiiiieiciee e 25
Digital INPULS ... e
Digital output

Direction of motor rotation..........coovvviiiiieen 59
DISPIAY + et 8
Display MOGE.. . vt 9
Display readOULt . .....vieieieeie e 67
E

Earth connection ......o.vvveiiiii 60
Earthing . e 54
Electrical installation, control cables.........cocovvviiiiiiiiininnne, 62
EMC MISSION. .. tvitiiiiiiii et e eae 74
ETR - Electronic ThermalRelay.... .22
Extra proteCtion......cove v 54
F

FaN CONIOL. e e 25
FEEADACK . ... it 44

G

Gain AC Brake ....cevveeiiiiiiiiii e 26
Galvanic Isolation (PELV).....oiviiiiiiiiiiiiiiinieneneee 74
H

HaNd AUTO. .. ivii 9
Hand MOdE ...vuiviiiiiii 17
High voltage Warning.......cc.vveveiiiiiiiinieieeee e 54
|

INtEgration ... v e 53
J

JOG frEQUENCY v 30
JOg ramp tiMe...eee s 29
L

LANQUAGE . ettt 11
Leakage reaCtanCe .....ouveveieiiii i 25
LIterature ..o.vvuviiiii 83
Load COMPENSALION. .. .veieece e 24

Load sharing

Local referenCe ....vu e 11
M

Mains connection

Manual initialisSation .......veveieiii 8
Mechanical diMENSIONS......vvvuveieiiiie s 51
Mechanical installation.........cccoveviiiiiii 53
A/ 1T o U o Lo [ 9 9
MOTOF CADIES .. v s 59
MOtOr CONNECHION .. .vieiie e e 58
Motor current .19
MOLOr frEQUENCY v 19
MOTOr POWET ..t 19
Motor thermal protection.........cocvviiiiiiiiii 60
MOTOr VORAGE .. v e 19
(o)

(O] o= ol o o PP PRPN 66
OULPUL frEQUENCY cvvivee e e 27
Overmodulation fUNCHON ....uvvieiiieieeee e 44
P

Parallel connection of MOtOrS......covveviveiiiiiiireees 59
Pre-fUSES v 58
Precise stop function........covvviiiiiii 41
Preset referenCe. ..o

Process control, closed loop
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Process PID ..o a7 L= LU | PP 38
Process units
Pulse reference/feedback.......vuuvveiiiiiiiiiiiiiniiiiiinieneens 40
U
U/FrAHI0. et 24
Q UL SEANGAIT ... eceveeeeesceee s 76
QUICK MENU ...oiviiiiiiicce e 8,99
Quick menu, USerdefined .....oivvveieiiiiiiiiiii e 17
Quick-stop ramp-down tiMe......ceuvivviiiiiiie e 30 v
Variable tOrQUE.....uveeee e 18
R
RamMPD 1Yt w
Ramp-down time Warning fUNCHIONS .....vve e 31
RAMD-UD HIME e+ evvretereeseieeeeteeeeteeeeeeeeeeesieeseteeseeeseeaas Warning words, extended status words and Alarmwords...... 72
Rated motor speed Warnings/alarm MESSAGES .vuvvuvuvrnrrreneriiireierneirenernanneaens 67
RCD .ttt 60
RCD FElAYS .t vuitiitiieiee et a e 54
Reference
Reference funCtioN........covveiiiiii e 30
RElatiVe v 30
Relay connection.... ..o 63
Relay oUtpUt -8 . ri 39
Reset funCtioN. ... 43
Reset voltage VECTOr ....vvvvieiiiii 26
REVEISING vt 35
S
Slip COMPENSALION 1vuvviviiiieeiie e 24
SIOW OWN. ettt e 31
SOftWare Dialog. .. vvvueeieeeiiniieeeieeie e 63
Special MOtOr MOTE ...ivviiiiiiiieie e 18
Speed COMP dElaY v..vviririiiiieie e 42
Speed control, closed l00P ... ..vvviviiiiii 18
Speed CoNtrol, OPEN 00D .. .uvvirieieirieiiee e e e 18
SPEEA PID it 45
St U P PR PPPRPIN 49
Start delay...vviee i 21
Start frEQUENCY v.vnieiiiiiee e 23
Start fUNCHON ... 21
SHAM LOrQUE vttt 21
Start VOAGE ..vuve e 24
StatOr rEACIANCE . ... vttt ittt e ans 20
Stator rESISTANCE .vuvviviiiiit i 20
STOP/RESET ...t 8
SUD D PIUG e eeiietiiieieinee e 64
1N L0 PR PRPPN 30
SWItChING frEQUENCY «.vvvvieeiee e 44
T
Temperature-dependent switch frequency .........covvvveinninnnn 73
Thermal motor ProteCtion ......ovvevviviii s 22
LI 1T 1115 (e 23, 36
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