





menu for the parameters that are most importance to
your specific application .

NOTE: Do not keep the Toggle key pressed for more than
five seconds without pressing either the +, - or Esc key,
as this may activate the Loc/Rem function of this key
instead. See menu [217].

Add a menu to the toggle loop
1. Go to the menu you want to add to the loop.

2. Press the Toggle key and keep it pressed while
pressing the + key.

Delete a menu from the toggle loop
1. Go to the menu you want to delete using the toggle
key.

2. Press the Toggle key and keep it pressed while
pressing the - key.

Delete all menus from the toggle loop
1. Press the Toggle key and keep it pressed while
pressing the Esc key.

2. Confirm with Enter. The menu Preferred view [100]
is displayed.

Default toggle loop

The figure below shows the default toggle loop. This
loop contains the necessary menus that need to be set
before starting. Press Toggle to enter menu [211] then
use the Next key to enter the sub menus [212] to [21A]
and enter the parameters. When you press the Toggle
key again, menu [221] is displayed.

Fig. 59 Default toggle loop

Indication of menus in toggle loop
Menus included in the toggle loop are indicated with a
Ed in area B in the display.

Loc/Rem function

The Loc/Rem function of this key is disabled as default.
Enable the function in menu [2171] and/or [2172].

With the function Loc/Rem you can change between
local and remote control of the VSD from the control
panel. The function Loc/Rem can also be changed via
the Digln, see menu Digital inputs [520]

Change control mode
1. Pressthe Loc/Rem key for five seconds, until Local?
or Remote? is displayed.

2. Confirm with Enter.

3. Cancel with Esc.

Local mode

Local mode is used for temporary operation. When
switched to LOCAL operation, the VSD can only be con-
trolled via the defined Local operation mode, i.e. [2171]
and [2172]. The actual status of the VSD will not
change, e.g. Run/Stop conditions and the actual speed
will remain exactly the same. When the VSD is set to
Local operation, the display will show in area B in
the display.
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10.3 Start and stop commands

Set start and stop commands via serial communica-
tion.

Modbus/DeviceNet

Instance number Function

42901 0 Reset

Run, active together with

42902 1 either RunR or RunL to per-
form start.

42903 2 RunR

42904 3 RunL

10.4 Reference signal

The reference value is set in modbus number 42905.
0-4000 h corresponds to 0-100% of actual reference
value.

10.5 Description of the Eint
formats

Modbus parameters can have different formats e.g. a
standard unsigned/signed integer, or eint. EInt, which
is described below. All parameters written to a register
may be rounded to the number of significant digits
used in the internal system.

If a parameter is in Eint format, the 16 bit number
should be interpreted like this:

F EEEE MMMMMMMMMMM

F Format bit:
O=Unsinged integer mode,
1=Eint mode

EEEE 2 complement signed
exponent

MMMMMMMMMMM 2 complement signed

mantissa.

If the format bit is O, then can a positive number O-
32767 be represented by bit 0-14.

If the format bit is 1, then is the number interpreted as
this:

Value =M * 10"E

Example

If you write the value 1004 to a register and this regis-
ter has 3 significant digits, it will be stored as 1000.

In the TECO floating point format (F=1), one 16-bit word
is used to represent large (or very small numbers) with
3 significant digits.

If data is read or written as a fixed point (i.e. no deci-
mals) number between 0-32767, the TECO 15-bit fixed
point format (F=0) may be used.

F=Format. 1=TECO floating point format, 0=15 bit
TECO 15-bit fixed point format.

The matrix below describes the contents of the 16-bit
word for the two different EInt formats :

B15 B14 B13 B12 B11 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO
F=1 e3 e2 el e0 ml0 m9 m8 m7 mé6 m5 md m3 m2 ml m0
F=0 B14 B13 B12 B11l B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO

Example of TECO floating point format

e3-e0 4-bit signed exponent.
-8..+7 (binary 1000 .. 0111)

m10-m0 11-bit signed mantissa.
-1024..+1023 (binary
10000000000..01111111111)

A signed number should be represented as a two com-
plement binary number, like below:

Value Binary

-8 1000
-7 1001
-2 1110
-1 1111
0 0000

1 0001
2 0010

6 0110
7 0111

The value represented by the EInt floating point format
is m-10°.

To convert a value from the Elnt floating point format to
a floating point value, use the formula above.

To convert a floating point value to the EInt floating
point format, see the code float_to_eint below.

Example
The number 1.23 would be represented by this in EInt

F EEEE MMMMMMMMMMM
1 1110 00001111011
F=1 -> Eint

E=-2

M=123

The value is then 123x1072 = 1.23
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Example TECO 15-bit fixed point format

The value 72.0 can be represented as the fixed point
number 72. It is within the range 0-32767, which
means that the 15-bit fixed point format may be used.

The value will then be represented as:

B15 B14 B13 B12 B11l B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO
0 0 0 0 0 0 0o 06 0 1 0 0 1 0 0 O

Where bit 15 indicates that we are using the fixed point
format (F=0).
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Communication information

Modbus Instance no/DeviceNet no: 43016
Profibus slot/index 168/175
Fieldbus format Ulnt
Modbus format Uint

Local/Remote key function [217]

The Toggle key on the keyboard, see section 9.2.5,
page 44, has two functions and is activated in this
menu. As default the key is set to operate as a Toggle
key that moves you easily through the menus in the tog-
gle loop. The second function of the key allows you to
easily swap between Local and normal operation (set
up via [214] and [215]) of the VSD. Local mode can
also be activated via a digital input. If both [2171] and
[2172] is set to Standard, local mode is off.

2171 LocRefCtrl

StpiN Standard
Default: Standard
Standard | O Local control set via [214]
Remote 1 Local control via remote
Keyboard | 2 Local control via keyboard
Com 3 Local control via communication

Communication information

Modbus Instance no/DeviceNet no: 43009
Profibus slot/index 168/168
Fieldbus format Ulint
Modbus format Uint

2172 LocRunCtrl

StpfN Standard
Default: Standard
Standard | O Local control set via [215]
Remote 1 Local control via remote
Keyboard | 2 Local control via keyboard
Com 3 Local control via communication

Communication information

Lock Code [218]

To prevent the keyboard being used or to change the
setup of the VSD and/or process control, the keyboard
can be locked with a password. This menu, Lock Code
[218], is used to lock and unlock the keyboard. Enter
the password “291” to lock/unlock the keyboard opera-
tion. If the keyboard is not locked (default) the selection
“Lock Code?” will appear. If the keyboard is already
locked, the selection “Unlock Code?” will appear.

When the keyboard is locked, parameters can be
viewed but not changed. The reference value can be
changed and the VSD can be started, stopped and
reversed if these functions are set to be controlled from
the keyboard .

218 Lock Code

StpiN 0
Default: 0
Range: 0-9999

Rotation [219]

Overall limitation of motor rotation direction
This function limits the overall rotation, either to left or
right or both directions. This limit is prior to all other
selections, e.g.: if the rotation is limited to right, a Run-
Left command will be ignored. To define left and right
rotation we assume that the motor is connected U-U, V-
Vand W-W.

Speed Direction and Rotation
The speed direction can be controlled by:
* RunR/RunL commands on the control panel.

* RunR/RunL commands on the terminal strip
(terminals 1-22).

¢ Via the serial interface options.

e The parameter sets.

Modbus Instance no/DeviceNet no: 43010
Profibus slot/index 168/169
Fieldbus format Ulint
Modbus format Uint

Fig. 65 Rotation

In this menu you set the general rotation for the motor.
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219 Rotation

NOTE: Edge controlled inputs can comply with the
Machine Directive (see the Chapter 8. page 41) if the

+
Stpm R+L inputs are directly used to start and stop the machine.
Default: R+L
Speed direction is limited to right rota- 11.3.3 Motor Data [220]
R 1 | tion.The inputand key RunL are disa- In this menu you enter the motor data to adapt the VSD
bled. to the connected motor. This will increase the control
L 5 Speed direction is limited to left rotation. accuracy as well as different read-outs and analogue
The input and key RunR are disabled. output signals.
R+L 3 Both speed directions allowed. Motor M1 is selected as default and motor data

Communication information

Modbus Instance no/DeviceNet no: 43019
Profibus slot/index 168/178
Fieldbus format Ulint
Modbus format Uint

11.3.2 Remote Signal Level/Edge
[21A]
In this menu you select the way to control the inputs for
RunR, RunL, Stop and Reset that are operated via the
digital inputs on the terminal strip. The inputs are
default set for level-control, and will be active as long as
the input is made and kept high. When edge-control is
selected, the input will be activated by the low to high
transition of the input.

21A Level/Edge
StpEN Level

Default: Level

The inputs are activated or deactivated
by a continuous high or low signal. Is

Level . .
eve 0 commonly used if, for example, a PLC is
used to operate the VSD.
The inputs are activated by a transition;
Edge 1 for Run and Reset from “low” to “high”,

for Stop from “high” to “low”.

Communication information

Modbus Instance no/DeviceNet no: 43020
Profibus slot/index 168/179
Fieldbus format Ulint
Modbus format Uint

comply with the Machine Directive if the inputs

j CAUTION: Level controlled inputs DO NOT
are directly used to start and stop the machine.

entered will be valid for motor M1. If you have more
than one motor you need to select the correct motor in
menu [212] before entering motor data.

NOTE: The parameters for motor data cannot be
changed during run mode.

NOTE: The default settings are for a standard 4-pole
motor according to the nominal power of the VSD.

NOTE: Parameter set cannot be changed during run if
the sets is set for different motors.

NOTE: Motor Data in the different sets M1 to M4 can be
revert to default setting in menu [243], Default>Set.

WARNING: Enter the correct motor data to
A prevent dangerous situations and assure

correct control.

Motor Voltage [221]

Set the nominal motor voltage .

221 Motor Volts
8 |StpmMi: 400V

400 V for JNFX40 and 48
Default: 500 V for JNFX50
690 V for JNFX69

Range: 100-700 V

Resolution 1V

NOTE: The Motor Volts value will always be stored as a 3
digit value with a resolution of 1 V.

Communication information

Modbus Instance no/DeviceNet no: 43041

Profibus slot/index 168/200
. Long,

Fieldbus format 1=01V
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Modbus format

‘ Eint

Default: Inowm (see note section 11.3.3, page 67)

Motor Frequency [222]

Set the nominal motor frequency.

8

222 Motor Freq

StpfM1: 50Hz

Default: 50 Hz
Range: 24-300 Hz
Resolution 1 Hz

Communication information
Modbus Instance no/DeviceNet no: 43042
Profibus slot/index 168/201
Fieldbus format Long, 1=1 Hz
Modbus format Elnt

Motor Power [223]

Set the nominal motor power.

8

223 Motor Power

Range: 25-150% X Inom

Communication information

Modbus Instance no/DeviceNet no: 43044
Profibus slot/index 168/203
. Long,
Fieldbus format 1=01 A
Modbus format Elnt

Inom is the nominal VSD current

Motor Speed [225]

Set the nominal asynchronous motor speed.

225 Motor Speed

) StpfAM1: (Nygrrpm
Default: Nmvor (see note section 11.3.3, page 67)
Range: 50 - 18000 rpm
Resolution 1 rpm, 4 sign digits

WARNING: Do NOT enter a synchronous
A motor speed.

NOTE: The Motor Power value will always be stored as a
3 digit value in W up to 999 W and in kW for all higher

powers.

Communication information

Modbus Instance no/DeviceNet no: 43043
Profibus slot/index 168/202
) Long,
Fieldbus format 1=1 W
Modbus format Elnt

Pnowm is the nominal VSD power.

Motor Current [224]

Set the nominal motor current.

Stpm M1: (PNOM) kW
Default: PnomVSD
Range: 1W-120% X Pyom NOTE: Entering a wrong, too low value can cause a
dangerous situation for the driven application due to
Resolution 3 significant digits

high speeds.

Communication information

Modbus Instance no/DeviceNet no: 43045
Profibus slot/index 168/204
. Uint
Fieldbus format 1=1 rpm
Modbus format Uint

Motor Poles [226]

When the nominal speed of the motor is <500 rpm, the
additional menu for entering the number of poles,
[226], appears automatically. In this menu the actual
pole number can be set which will increase the control
accuracy of the VSD.

224 Motor Curr
Stpm M1: (I NOM)A

226 Motor Poles
8 |Stppm1: 4
Default: 4
Range: 2-144
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Communication information

Modbus Instance no/DeviceNet no: 43046
Profibus slot/index 168/205
Fieldbus format Long, 1=1 pole
Modbus format Eint

Motor Cos ¢ [227]

Set the nominal Motor cosphi (power factor).

227 Motor Cose
8 |stppvi:
Default: Pnowm (see note section 11.3.3, page 67)
Range: 0.50-1.00

Communication information

Modbus Instance no/DeviceNet no: 43047
Profibus slot/index 168/206
Fieldbus format Long, 1=0.01
Modbus format Eint

Motor ventilation [228]

Parameter for setting the type of motor ventilation.
Affects the characteristics of the 1°t motor protection by
lowering the actual overload current at lower speeds.

When the motor has no cooling fan, None is selected
and the current level is limited to 55% of rated motor
current.

With a motor with a shaft mounted fan, Self is selected
and the current for overload is limited to 87% from 20%
of synchronous speed. At lower speed, the overload cur-
rent allowed will be smaller.

When the motor has an external cooling fan, Forced is
selected and the overload current allowed starts at
90% from rated motor current at zero speed, up to
nominal motor current at 70% of synchronous speed.

Fig. 66 shows the characteristics with respect for Nomi-
nal Current and Speed in relation to the motor ventila-
tion type selected.

Xlnom for 1%t
1.00 Forced
0.90
087
0.55
0.20 0.70 2.00

xSync Speed

278 Wotor Vent
8 |stpmi: Self

Default: Self

None 0 | Limited 1%t overload curve.

Normal 1%t overload curve. Means that
the motor stands lower current at low
speed.

Self 1

Expanded 1%t overload curve. Means that
the motor stands almost the whole cur-
rent also at lower speed.

Forced 2

Communication information

Modbus Instance no/DeviceNet no: 43048
Profibus slot/index 168/207
Fieldbus format Ulint
Modbus format Uint

Fig. 66 It curves

Motor Identification Run [229]

This function is used when the VSD is put into opera-
tion for the first time. To achieve an optimal control per-
formance, fine tuning of the motor parameters using a
motor ID run is needed. During the test run the display
shows “Test Run” blinking.

To activate the Motor ID run, select “Short” and press
Enter. Then press RunL or RunR on the control panel to
start the ID run. If menu [219] Rotation is set to L the
RunR key is inactive and vice versa. The ID run can be
aborted by giving a Stop command via the control panel
or Enable input. The parameter will automatically return
to OFF when the test is completed. The message “Test
Run OK!” is displayed. Before the VSD can be operated
normally again, press the STOP/RESET key on the con-
trol panel.

During the Short ID run the motor shaft does not rotate.
The VSD measures the rotor and stator resistance.
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229 Motor ID-Run

8 |Stpmni: Off
Default: Off, see Note
Off 0 | Not active
Short 1 Parameters are measured with injected DC
current. No rotation of the shaft will occur.

Communication information

Modbus Instance no/DeviceNet no: 43049
Profibus slot/index 168/208
Fieldbus format Ulint
Modbus format Uint

NOTE: To run the VSD it is not mandatory for the ID RUN
to be executed, but without it the performance will not
be optimal.

NOTE: If the ID Run is aborted or not completed the
message “Interrupted!” will be displayed. The previous
data do not need to be changed in this case. Check that
the motor data are correct.

Motor Sound [22A]

Sets the sound characteristic of the VSD output stage
by changing the switching frequency and/or pattern.
Generally the motor noise will go down at higher switch-
ing frequencies.

22A Motor Sound
8 |stpmvi: F
Default: F
E 0 Switching frequency 1.5 kHz
F 1 Switching frequency 3 kHz
G 2 Switching frequency 6 kHz
H 3 Switching frequency 6 kHz, random fre-
quency (+750 Hz)

Communication information

Modbus Instance no/DeviceNet no: 43050
Profibus slot/index 168/209
Fieldbus format Ulint
Modbus format Uint

NOTE: At switching frequencies >3 kHz derating may
become necessary. If the heat sink temperature gets too
high the switching frequency is decreased to avoid
tripping. This is done automatically in the VSD. The
default switching frequency is 3 kHz.

Encoder Feedback [22B]

Only visible if the Encoder option board is installed. This
parameter enables or disables the encoder feedback
from the motor to the VSD.

22B Encoder
8 |stpmMmi: i
Default: Off
On 0 Encoder feedback enabled

Off 1 Encoder feedback disabled

Communication information

Modbus Instance no/DeviceNet no: 43051
Profibus slot/index 168/210
Fieldbus format Ulint
Modbus format Uint

Encoder Pulses [22C]

Only visible if the Encoder option board is installed. This
parameter describes the number of pulses per rotation
for your encoder, i.e. it is encoder specific. For more
information please see the encoder manual.

22C Enc Pulses
8 |stppni: 1024
Default: 1024
Range: 5-16384

Communication information

Modbus Instance no/DeviceNet no: 43052

Profibus slot/index 168/211

Fieldbus format Long, 1=1 pulse

Modbus format Elnt

Encoder Speed [22D]

Only visible if the Encoder option board is installed. This
parameter shows the measured motor speed. To check
if the encoder is correctly installed, set Encoder [23B]
to Off, run the VSD at any speed and compare with the
value in this menu. The value in this menu [22D]
should be about the same as the motor speed [712]. If
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you get the wrong sign for the value, swap encoder
input A and B.

22D Enc Speed
8 StpfM1: XXrpm
Unit: rpm
Resolution: speed measured via the encoder

Communication information

Modbus Instance no/DeviceNet no: 42911
Profibus slot/index 168/70
Fieldbus format Int
Modbus format Int

11.3.4 Motor Protection [230]

This function protects the motor against overload
based on the standard IEC 60947-4-2.

Motor 1%t Type [231]

The motor protection function makes it possible to pro-
tect the motor from overload as published in the stand-
ard IEC 60947-4-2. It does this using Motor 12t Current,
[232] as a reference. The Motor 12t Time [233] is used
to define the time behaviour of the function. The cur-
rent set in [232] can be delivered infinite in time. If for
instance in [233] a time of 1000 s is chosen the upper
curve of Fig. 67 is valid. The value on the x-axis is the
multiple of the current chosen in [232]. The time [233]
is the time that an overloaded motor is switched off or
is reduced in power at 1.2 times the current set in
[232].

231 Mot 1%t Type
StpfM1: Trip

Default: Trip

Off 0 1%t motor protection is not active.

Communication information

Modbus Instance no/DeviceNet no: 43061
Profibus slot/index 168/220
Fieldbus format Ulint
Modbus format Ulint

NOTE: When Mot 12t Type=Limit, the VSD can control the
speed < MinSpeed to reduce the motor current.

Motor 1%t Current [232]

Sets the current limit for the motor %t protection.

232 Mot 1%t Curr
StpEN 100%
Default: 100% of Iyot
Range: 0-150% of lyor

Communication information

Modbus Instance no/DeviceNet no: 43062
Profibus slot/index 168/221
Fieldbus format Long, 1=1%
Modbus format Eint

NOTE: When the selection Limit is set in menu [231], the
value must be above the no-load current of the motor.

Motor 1%t Time [233]

Sets the time of the 1%t function. After this time the limit
for the 1%t is reached if operating with 120% of the 1%t
current value.

233 Mot 1%t Time

When the 12t time is exceeded, the VSD

Trip 1 will trip on “Motor 12"

StpfYM1: 60s
Default: 60s
Range: 60-1200s

This mode helps to keep the inverter run-
ning when the Motor |12t function is just
before tripping the VSD. The trip is
replaced by current limiting with a maxi-
mum current level set by the value out of
the menu [232]. In this way, if the reduced
current can drive the load, the VSD contin-

Limit 2

Communication information

ues running.

Modbus Instance no/DeviceNet no: 43063
Profibus slot/index 168/222
Fieldbus format Long, 1=1s
Modbus format Eint
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Fig. 67 [Pt function

Fig. 67 shows how the function integrates the square of
the motor current according to the Mot 1t Curr [232]
and the Mot I°t Time [233].

When the selection Trip is set in menu [231] the VSD
trips if this limit is exceeded.

When the selection Limit is set in menu [231] the VSD
reduces the torque if the integrated value is 95% or
closer to the limit, so that the limit cannot be exceeded.

NOTE: If it is not possible to reduce the current, the VSD
will trip after exceeding 110% of the limit.

Example
In Fig. 67 the thick grey line shows the following exam-
ple.

¢ Menu [232] Mot 1%t Curr is set to 100%.
1.2 x 100% = 120%

¢ Menu [233] Mot 1%t Time is set to 1000 s.

This means that the VSD will trip or reduce after 1000 s
if the current is 1.2 times of 100% nominal motor cur-
rent.

Thermal Protection [234]

Only visible if the PTC/PT100 option board is installed.
Set the PTC input for thermal protection of the motor.
The motor thermistors (PTC) must comply with DIN
44081/44082. Please refer to the manual for the PTC/
PT100 option board.

Menu [234] PTC contain functions to enable or disable
the PTC input.

234 Thermal Prot
StpEN Off
Default: Off
PTC and PT100 motor protection are disa-
Off 0
bled.
PTC 1 Enables the PTC protection of the motor
via the insulated option board.
Enables the PT100 protection for the
PT100 2 motor via the insulated option board.
Enables the PTC protection as well as the
PTC+PT10 3 PT100 protection for the motor via the
0 . i
insulated option board.

Communication information

Modbus Instance no/DeviceNet no: 43064
Profibus slot/index 168/223
Fieldbus format Uint
Modbus format Uint

NOTE! PTC option and PT100 selections can only be
selected when the option board is mounted.
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Motor Class [235]

Only visible if the PTC/PT100 option board is installed.
Set the class of motor used. The trip levels for the
PT100 sensor will automatically be set according to the
setting in this menu.

235 Mot Class

Stpry F 140°C

Default: F 140°C

A 100°C 0

E 115°C 1

B 120°C 2

F 140°C 3

F Neoma 4

145°C

H165°C |5
Communication information

Modbus Instance no/DeviceNet no: 43065
Profibus slot/index 168/224
Fieldbus format Uint
Modbus format Uint

NOTE: This menu is only valid for PT 100.

PT100 Inputs [236]

Sets which of PT100 inputs that should be used for
thermal protection. Deselecting not used PT100 inputs
on the PTC/PT100 option board in order to ignore those
inputs, i.e. extra external wiring is not needed if port is
not used.

236 PT100 Inputs
Stpgy PT100 1+2+3

Default: PT100 1+2+3
PT100 1, PT100 2, PT100 1+2, PT100
Selection: 3, PT100 1+3, PT100 2+3, PT100
1+2+3
PT100 1 1 | Channel 1 used for PT100 protection
PT100 2 2 | Channel 2 used for PT100 protection
PT100 1+2 | 3 | Channel 1+2 used for PT100 protection
PT100 3 4 | Channel 3 used for PT100 protection
PT100 1+3 |5 | Channel 1+3 used for PT100 protection
PT1002+3 | 6 | Channel 2+3 used for PT100 protection
PT100 1+2+3 7 stnnel 1+2+3 used for PT100 protec-

Communication information

Modbus Instance no/DeviceNet no: 43066
Profibus slot/index 168/225
Fieldbus format Ulint
Modbus format Uint

NOTE: This menu is only valid for PT 100 thermal
protection.

11.3.5 Parameter Set Handling [240]

There are four different parameter sets available in the
VSD. These parameter sets can be used to set the VSD
up for different processes or applications such as dif-
ferent motors used and connected, activated PID con-
troller, different ramp time settings, etc.

A parameter set consists of all parameters with the
exception of the menu [211] Language, [217] Local
Remote, [218] Lock Code, [220] Motor Data, [241]
Select Set and [260] Serial Communication.

NOTE: Actual timers are common for all sets. When a set
is changed the timer functionality will change according
to the new set, but the timer value will stay unchanged.

Select Set [241]

Here you select the parameter set. Every menu
included in the parameter sets is designated A, B, C or
D depending on the active parameter set. Parameter
sets can be selected from the keyboard, via the pro-
grammable digital inputs or via serial communication.
Parameter sets can be changed during the run. If the
sets are using different motors (M1 to M4) the set will
be changed when the motor is stopped.

241 Select Set

StpEN A
Default: A
Selection: A, B, C, D, DigIn, Com, Option
A 0
B 1 Fixed selection of one of the 4 parameter
c 2 |setsA,B,CorD.
D 3
Parameter set is selected via a digital
Digln 4 | input. Define which digital input in menu
[520], Digital inputs.
Parameter set is selected via serial com-
Com 5 L
munication.
The parameter set is set via an option.
Option 6 Only available if the option can control the
selection.
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Communication information

Modbus Instance no/DeviceNet no: 43022
Profibus slot/index 168/181
Fieldbus format Uint
Modbus format Uint

The active set can be viewed with function [721] Fl sta-
tus.

NOTE: Parameter set cannot be changed during run if
this also would imply a change of the motor set (M2-
M4).

Copy Set [242]

This function copies the content of a parameter set into
another parameter set.

242 Copy Set

Load Default Values Into Set [243]

With this function three different levels (factory set-
tings) can be selected for the four parameter sets.
When loading the default settings, all changes made in
the software are set to factory settings. This function
also includes selections for loading default settings to
the four different Motor Data Sets.

243 Default>Set

StpiN A
Default: A
A 0
B 1 Only the selected parameter set will revert
c 2 to its default settings.
D 3
ABCD 4 All four pargmeter sets will revert to the
default settings.
All settings, except [211], [221]-[22D],
Factory 5 [261], [3A1] and [923], will revert to the
default settings.
M1 6
M2 7 Only the selected motor set will revert to its
M3 g | default settings.
M4 9
M1234 10 AII. four motor sets will revert to default set;
tnings.

Communication information

Modbus Instance no/DeviceNet no: 43023
Profibus slot/index 168/182
Fieldbus format Uint
Modbus format Uint

StpiN A>B

Default: A>B

A>B 0 Copy set AtosetB
A>C 1 Copy set AtosetC
A>D 2 Copy set A to set D
B>A 3 Copy set B to set A
B>C 4 Copy set Btoset C
B>D 5 Copy set Btoset D
C>A 6 Copy set Cto set A
C>B 7 Copy set Cto set B
C>D 8 | CopysetCtosetD
D>A 9 Copy set D to set A
D>B 10 | Copy set D to set B
D>C 11 | CopysetDtosetC

Communication information

NOTE: Trip log hour counter and other VIEW ONLY menus
are not regarded as settings and will be unaffected.

NOTE: If “Factory” is selected, the message “Sure?” is
displayed. Press the + key to display “Yes” and then
Enter to confirm.

Modbus Instance no/DeviceNet no: 43021
Profibus slot/index 168/180
Fieldbus format Ulint
Modbus format Uint

NOTE: The actual value of menu [310] will not be copied

into the other set.

NOTE: The parameters in menu [230], Motor data, are
not affected by loading defaults.

A>B means that the content of parameter set A is cop-

ied into parameter set B.

74 Functional Description



Copy All Settings to Control Panel [244] M2 12 | Data from motor 2 is loaded.
All the settings can be copied into the control panel M3 13 | Data from motor 3 is loaded.
including the motor data.
M4 14 | Data from motor 4 is loaded.
244 Copy to CP ij2M3 15 | Data from motor 1, 2, 3 and 4 are loaded.
StpiN No Copy
All 16 | All data is loaded from the control panel.
Default: No Copy
NoCopy |O | Nothing will be copied Communication information
Copy 1 Copy all settings Modbus Instance no/DeviceNet no: 43025
Communication information Profibus slot/index 168/184
Fieldbus format Uint
Modbus Instance no/DeviceNet no: 43024 Modbus format Ulnt
Profibus slot/index 168/183
Fieldbus format Uint NOTE: Loading from the control panel will not affect the
lue i 10].
Modbus format Uint value in menu [310]

NOTE: The actual value of menu [310] will not be copied
into control panel memory set.

Load Settings from Control Panel [245]

This function can load all four parameter sets from the
control panel to the VSD. Parameter sets from the
source VSD are copied to all parameter sets in the tar-
getVSD, i.e.AtoA,BtoB,CtoCand D to D.

245 Load from CP

8 StpEN No Copy

Default: No Copy

No Copy 0 Nothing will be loaded.

A 1 Data from parameter set A is loaded.

B 2 Data from parameter set B is loaded.

C 3 Data from parameter set C is loaded.

D 4 Data from parameter set D is loaded.

ABCD 5 Data from parameter sets A, B, Cand D are
loaded.

A+Mot 6 Parameter set A and Motor data are
loaded.

B+Mot 7 Parameter set B and Motor data are
loaded.

C+Mot 8 Parameter set C and Motor data are
loaded.

D+Mot 9 Parameter set D and Motor data are
loaded.

ABCD+Mot| 10 Parameter sets A, B, C, D and Motor data
are loaded.

M1 11 | Data from motor 1 is loaded.

11.3.6 Trip Autoreset/Trip
Conditions [250]

The benefit of this feature is that occasional trips that
do not affect the process will be automatically reset.
Only when the failure keeps on coming back, recurring
at defined times and therefore cannot be solved by the
VSD, will the unit give an alarm to inform the operator
that attention is required.

For all trip functions that can be activated by the user
you can select to control the motor down to zero speed
according to set deceleration ramp to avoid water ham-
mer.

Also see section 12.2, page 140.

Autoreset example:

In an application it is known that the main supply volt-
age sometimes disappears for a very short time, a so-
called “dip”. That will cause the VSD to trip an “Under-
voltage alarm”. Using the Autoreset function, this trip
will be acknowledged automatically.

* Enable the Autoreset function by making the reset
input continuously high.

* Activate the Autoreset function in the menu [251],
Number of trips.

e Select in menus [252] to [25N] the Trip condition
that are allowed to be automatically reset by the
Autoreset function after the set delay time has
expired.
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Number of Trips [251]

Any number set above O activates the Autoreset. This
means that after a trip, the VSD will restart automati-
cally according to the number of attempts selected. No
restart attempts will take place unless all conditions
are normal.

If the Autoreset counter (not visible) contains more trips
than the selected number of attempts, the Autoreset
cycle will be interrupted. No Autoreset will then take
place.

If there are no trips for more than 10 minutes, the
Autoreset counter decreases by one.

If the maximum number of trips has been reached, the
trip message hour counter is marked with an “A”.

If the Autoreset is full then the VSD must be reset by a
normal Reset.

Example:
* Autoreset=5
¢ Within 10 minutes 6 trips occur

e At the 6th trip there is no Autoreset, because the

Off 0 Off

1-3600| 1-3600| 1-3600 s

Communication information

Modbus Instance no/DeviceNet no: 43072
Profibus slot/index 168/231
Fieldbus format Long, 1=1s
Modbus format Eint

NOTE: An auto reset is delayed by the remaining ramp

time.

Overvolt D [253]

Delay time starts counting when the fault is gone.
When the time delay has elapsed, the alarm will be

reset if the function is active

253 Overvolt D

Autoreset trip log contains 5 trips already. Stpﬂ Off
e To reset, apply a normal reset: set the reset input Default: Off
high to low and high again to maintain the Autoreset
function. The counter is reset. off 0 off
1-3600| 1-3600| 1-3600 s
251 No of Triups
Stpm 0 Communication information
Default: 0 (no Autoreset) Modbus Instance no/DeviceNet no: 43075
Range: 0-10 attempts Profibus slot/index 168/234
Fieldbus format Long, 1=1s
mmunication information
Co unicatio ormatio Modbus format Eint

Modbus Instance no/DeviceNet no: 43071
Profibus slot/index 168/230
Fieldbus format Uint
Modbus format Uint

NOTE: An auto reset is delayed by the remaining ramp
time.

Over temperature [252]

Delay time starts counting when the fault is gone.
When the time delay has elapsed, the alarm will be
reset if the function is active.

NOTE: An auto reset is delayed by the remaining ramp

time.

Overvolt G [254]

Delay time starts counting when the fault is gone When
the time delay has elapsed, the alarm will be reset if

the function is active.

254 Overvolt G

252 Overtemp
StpiN Off]

Stpp Off
Default: Off
Off 0 Off

1-3600| 1-3600| 1-3600 s

Default: ‘ Off
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Communication information

Locked Rotor [257]

Delay time starts counting when the fault is gone.
When the time delay has elapsed, the alarm will be
reset if the function is active.

Modbus Instance no/DeviceNet no: 43076
Profibus slot/index 168/235
Fieldbus format Long, 1=1s
Modbus format Eint

257 Locked Rotor

Overvolt [255]

Delay time starts counting when the fault is gone.
When the time delay has elapsed, the alarm will be
reset if the function is active.

255 Overvolt

StpEN OFf
Default: Off
Off 0 Off

1-3600| 1-3600| 1-3600 s

StpEN Off

Default: Off
Off 0 Off
1-3600| 1-3600| 1-3600 s

Communication information
Modbus Instance no/DeviceNet no: 43086
Profibus slot/index 168/245
Fieldbus format Long, 1=1s
Modbus format Elnt

Communication information

Power Fault [258]

Delay time starts counting when the fault is gone.
When the time delay has elapsed, the alarm will be
reset if the function is active.

Modbus Instance no/DeviceNet no: 43077
Profibus slot/index 168/236
Fieldbus format Long, 1=1s
Modbus format Eint

Motor Lost [256]

Delay time starts counting when the fault is gone.
When the time delay has elapsed, the alarm will be
reset if the function is active.

258 Power Fault

StpRy i
Default: Off
Off 0 Off

1-3600 | 1-3600| 1-3600 s

256 Motor Lost

Communication information

StpEN Off
Default: Off
Off 0 Off

1-3600| 1-3600| 1-3600 s

Modbus Instance no/DeviceNet no: 43087
Profibus slot/index 168/246
Fieldbus format Long, 1=1s
Modbus format Eint

NOTE: Only visible when Motor Lost is selected.

Communication information

Undervoltage [259]

Delay time starts counting when the fault is gone.
When the time delay has elapsed, the alarm will be
reset if the function is active.

Modbus Instance no/DeviceNet no: 43083
Profibus slot/index 168/242
Fieldbus format Long, 1=1s
Modbus format Eint

259 Undervoltage

StpEN Off
Default: Off
Off 0 Off
1-3600| 1-3600| 1-3600 s
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Communication information

PT100 [25C]

Delay time starts counting when the fault is gone.
When the time delay has elapsed, the alarm will be
reset if the function is active.

Modbus Instance no/DeviceNet no: 43088
Profibus slot/index 168/247
Fieldbus format Long, 1=1s
Modbus format Eint

Motor 1%t [25A]

Delay time starts counting when the fault is gone.
When the time delay has elapsed, the alarm will be

reset if the function is active.

25C PT100

StpEN Off
Default: off
off 0 off

1-3600| 1-3600| 1-3600 s

Communication information

25A Motor I4t

Modbus Instance no/DeviceNet no: 43078
Profibus slot/index 168/237
Fieldbus format Long, 1=1s
Modbus format Eint

StpEN Off
Default: Off
Off 0 Off
1-3600| 1-3600| 1-3600 s

Communication information

Modbus Instance no/DeviceNet no: 43073
Profibus slot/index 168/232
Fieldbus format Long, 1=1s
Modbus format Eint

PT100 Trip Type [25D]

Delay time starts counting when the fault is gone.
When the time delay has elapsed, the alarm will be
reset if the function is active.

25D PT100 TT

Motor 1%t Trip Type [25B]

Select the preferred way to react to a Motor 1%t trip.

25B Motor 1t TT

StpEN Trip
Default: Trip
Trip 0 The motor will trip

Deceleration | 1

The motor will decelerate

Communication information

Modbus Instance no/DeviceNet no: 43074
Profibus slot/index 168/233
Fieldbus format Uint
Modbus format Uint

StpEN Trip

Default: Trip

Selection: Same as menu [25B]
Communication information

Modbus Instance no/DeviceNet no: 43079
Profibus slot/index 168/238
Fieldbus format Uint
Modbus format Uint
PTC [25E]

Delay time starts counting when the fault is gone.
When the time delay has elapsed, the alarm will be

reset if the function is active.

25E PTC
StpEN Off
Default: Off
Off 0 Off
1-3600 | 1-3600| 1-3600 s
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Communication information

External Trip Type [25H]

Select the preferred way to react to an alarm trip.

Modbus Instance no/DeviceNet no: 43084
Profibus slot/index 168/243 25H EXC Tri1 P TT
Fieldbus format Long, 1=1s Stpm Tri p
Modbus format Elnt Default: Trip
Selection: Same as menu [25B]
PTC Trip Type [25F]
Select the preferred way to react to a PTC trip. Communication information
>5F PTC 17T Modbus Instance no/DeviceNet no: 43081
Stpﬂ Tri p Profibus slot/index 168/240
Fieldbus format Uint
Default Trip Modbus format Ulnt
Selection: Same as menu [25B]
Communication information Communication Error [25|]
Delay time starts counting when the fault is gone.
Modbus Instance no/DeviceNet no: 43085 When the time delay has elapsed, the alarm will be
reset if the function is active.
Profibus slot/index 168/244
Fieldbus format Uint 551 Com Error
Modbus format Ulnt Stpm Off
. Default: Off
External Trip [25G] orf 5 orf
Delay time starts counting when the fault is gone.
When the time delay has elapsed, the alarm will be 1-3600 | 1-3600| 1-3600 s
reset if the function is active.
Communication information
256 Ext Tl’lp Modbus Inst /DeviceNet 43089
odbus Instance no/DeviceNet no:
StpEN Off
Profibus slot/index 168/248
Default: Off Fieldbus format Long, 1=1s
off 0 Off Modbus format Elnt
1-3600 | 1-3600| 1-3600 s
Communication information Communication Error Trip Type [25J]
Select the preferred way to react to a communication
Modbus Instance no/DeviceNet no: 43080 trip.
Profibus slot/index 168/239
Fieldbus format Long, 1=1s gi‘] Com EI"I"OI:'I_'IT
1
Modbus format Eint pm P
Default: Trip
Selection: Same as menu [25B]
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Communication information

Default: Off
Off 0 Off
1-3600 | 1-3600| 1-3600 s

Modbus Instance no/DeviceNet no: 43090
Profibus slot/index 168/249
Fieldbus format Ulint
Modbus format Uint

Min Alarm [25K]

Delay time starts counting when the fault is gone.
When the time delay has elapsed, the alarm will be
reset if the function is active.

Communication information

Modbus Instance no/DeviceNet no: 43093
Profibus slot/index 168/252
Fieldbus format Long, 1=1s
Modbus format Eint

Max Alarm Trip Type [25N]

Select the preferred way to react to a max alarm trip.

25K Min Alarm
StpEN OFf
Default: Off
Off 0 Off
1-3600 | 1-3600| 1-3600 s
Communication information
Modbus Instance no/DeviceNet no: 43091
Profibus slot/index 168/250
Fieldbus format Long, 1=1s
Modbus format Elnt

Min Alarm Trip Type [25L]

Select the preferred way to react to a min alarm trip.

25N Max Alarm TT
StpEN Trip
Default: Trip
Selection: Same as menu [25B]
Communication information
Modbus Instance no/DeviceNet no: 43094
Profibus slot/index 168/253
Fieldbus format Uint
Modbus format Uint

Over current F [250]

Delay time starts counting when the fault is gone.
When the time delay has elapsed, the alarm will be

reset if the function is active.

250 Over curr F

25L Min Alarm TT
StpjN Trip
Default: Trip
Selection: Same as menu [25B]
Communication information
Modbus Instance no/DeviceNet no: 43092
Profibus slot/index 168/251
Fieldbus format Uint
Modbus format Ulnt

Max Alarm [25M]

Delay time starts counting when the fault is gone.
When the time delay has elapsed, the alarm will be
reset if the function is active

StpEN Off

Default: Off
Off 0 Off
1-3600 | 1-3600| 1-3600 s

Communication information
Modbus Instance no/DeviceNet no: 43082
Profibus slot/index 168/241
Fieldbus format Long, 1=1s
Modbus format Elnt

25M Max Alarm
StppN Off
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Pump [25P]

Delay time starts counting when the fault is gone.

Communication information

When the time delay has elapsed, the alarm will be Modbus Instance no/DeviceNet no: 43097
reset if the function is active. Profibus slot/index 168/239
Fieldbus format Long, 1=1s
25P Pump Modbus format Elnt
StpEN Off
Default off External Motor Trip Type [25S]
Off 0 Off Select the preferred way to react to an alarm trip.
1-3600 | 1-3600| 1-3600 s
25S Ext Mot TT
Communication information Stpm Tri p
Modbus Instance no/DeviceNet no: 43095 Default: Trip
Profibus slot/index 168/254 Selection: Same as menu [25B]
Fieldbus format Long, 1=1s
Communication information
Modbus format Elnt
Modbus Instance no/DeviceNet no: 43098
Over Speed [25Q] Profibus slot/index 168/240
Delay time starts counting when the fault is gone. Fieldbus format Ulnt
When the time delay has elapsed, the alarm will be
. S . Modbus format Uint
reset if the function is active.

25Q Over speed

Liquid cooling low level [25T]

Stpm off Delay time starts counting when the fault disappears.
When the time delay has elapsed, the alarm will be
Default: Off reset if the function is active.
Off 0 Off
1-3600 | 1-3600| 1-3600 s 25T LC Level
StpEN Off
mmunication information
Co unicatio ormatio Default o
Modbus Instance no/DeviceNet no: 43096 Off 0 Off
Profibus slot/index 169/0 1-3600 | 1-3600| 1-3600s
Fieldbus format Long, 1=1s
Communication information
Modbus format Elnt
Modbus Instance no/DeviceNet no: 43099
External Motor Temperature [25R] Profibus slot/index 169/3
Delay time starts counting when the fault disappears. Fieldbus format Long, 1=1s
When the time delay has elapsed, the alarm will be
. A . Modbus format Elnt
reset if the function is active.

25R ExXt Mot Temp

Liquid Cooling Low level Trip Type [25U]

Select the preferred way to react to an alarm trip.

Stpi Off
Default: Off
Off 0 Off

1-3600 | 1-3600| 1-3600 s

25U LC Level TT
StpEN Trip
Default: ‘ Trip
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Selection: Same as menu [25B]

Communication information

Modbus Instance no/DeviceNet no: 43100
Profibus slot/index 169/4
Fieldbus format Uint
Modbus format Uint

11.3.7 Serial Communication [260]

This function is to define the communication parame-
ters for serial communication. There are two types of
options available for serial communication, RS232/
485 and fieldbus.

Comm Type [261]
Select RS232/485 [262] or Fieldbus [263].

Address [2622]
Enter the unit address for the VSD.

NOTE: This address is only used for the isolated RS232/
485 option.

2622 Address
8 [stppy 1
Default: 1
Selection: 1-247

Fieldbus [263]

Press Enter to set up the parameters for fieldbus com-
munication .

263 Fireldbus
Stppy

26T Com Type
8 |stppy  RS232/485
Default: RS232/485
RS232/485| 0 RS232/485 selected

Fieldbus 1 Fieldbus selected

RS232/485 [262]

Press Enter to set up the parameters for RS232/485
communication.

262 RS232/485
Stp

Baudrate [2621]
Set the baud rate for the communication.

NOTE: This baudrate is only used for the isolated RS232/
485 option.

2621 Baudrate
8 |stppy 9600

Default: 9600

2400 0

4800 1

9600 2 Selected baud rate

19200 3

38400 4

Address [2631]
Enter the unit address of the VSD.

2631 Address
8 |stpi 62
Default: 62
Range: Profibus 0-126, DeviceNet 0-63
Node address valid for Profibus and DeviceNet

Size of data [2632]
Enter the size of data process data (cyclic data).

2632 Si1zeOfData
8 [stpmy 4
Default: 4
Range: 1-16

Read/Write [2633]
Select read/write to control the inverter over a fieldbus
network .

2633 Read/Write
8 |stpmy RW
Default: RW
RW 0
Read 1

Valid for process data. Select R (read only) for logging proc-
ess without writing process data. Select RW in normal cases
to control inverter.

82 Functional Description



Interrupt [264]

Select interrupt function for the communication.

264 Interrupt
StpEN Off

Default: Off

Off 0 No interrupt safeguard active.

RS232/485 selected:

The main product will trip if there is no
communication for 15 seconds.

Fieldbus selected:

The main product will trip if:

1. The internal communication between
the control board and fieldbus option is
lost for 15 s.

2. If a serious network error has occurred.

Trip 1

RS232/485 selected:

The main product will give a warning if
there is no communication for 15 seconds,
Fieldbus selected:

The main product will give a warning if:

1. The internal communication between
the control board and fieldbus option is
lost for 15 s.

2. If a serious network error has occurred.

Warning 2

NOTE: Menu [214] and/or [215] must be set to COM to
activate the function.

Communication information

Modbus Instance no/DeviceNet no: 43037
Profibus slot/index 168/196
Fieldbus format Uint
Modbus format Uint

FB Status [269]

Sub menus showing status of fieldbus parameters.
Please see the Fieldbus manual for detailed informa-
tion.

269 FB Status
Stp

11.4 Process and Application
Parameters [300]

These parameters are mainly of the types which are
often adjusted to obtain optimum process or machine
performance.

The read-out depends on the selected process source:

Table 22
Mode Read-out: Resolution
Frequency Mode -
when [213}=V/Hz | P™" 4 digits
PID Controller % 3 digits
Speed rom 4 digits
Torque % 3 digits
PT100 °C 3 digits
Depends on selected -
Process Reference unit in [322] 3 digits
Depends on selected .
Process Value unit in [322] 3 digits

11.4.1 Set/View Reference Value
[310]

View reference value

As default the menu [310] is in view operation. The
value of the active reference signal is displayed. The
value is displayed according to the process unit
selected in menu [322].

Set reference value

If the function Reference Control [214] is set to: Ref
Control = Keyboard, the reference value can be set in
menu Set/View Reference [310] as a normal parameter
or as a motor potentiometer with the + and - keys on
the control panel depending on the selection of Key-
board Reference Mode in menu [369]. The ramp times
used for setting the reference value with the Normal
function selected in menu [369] are according to the
set Acc Time [331] and Dec Time [332]. The ramp
times used for setting the reference value with the Mot-
Pot function selected in [369] are according to the set
Acc MotPot [333] and Dec MotPot [334]. Menu [310]
displays on-line the actual reference value according to
the Mode Settings in Table 22.

NOTE: This menu is only visible when Com Type in menu
[261] is set to Fieldbus.

310 Set/View reft
Stp Orpm

Default: 0 rpm

Process Source [321] and Process Unit

Dependent on: (322]

Speed mode 0 - max speed [343]

Torque mode | O - max torque [351]
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Min according to menu [324] - max accord-

Other modes ing to menu [325]

Communication information

Modbus Instance no/DeviceNet no: 42991
Profibus slot/index 168/150
Fieldbus format Long
Modbus format Eint

NOTE: Modbus data 0-4000H equal zero to maximum
speed.

The selection F(xx) indicates that a process unit and
scaling is needed. This makes it possible to e.g. use
pressure sensors to measure flow etc. If F(AnIn) is
selected, the source is automatically connected to the
Anln which has Process Value as selected .

321 Proc Source

NOTE: The actual value in menu [310] is not copied, or
loaded from the control panel memory when Copy Set
[242], Copy to CP [244] or Load from CP [245] is
performed.

NOTE: If the MotPot function is used, the reference value
ramp times are according to the Acc MotPot [333] and
Dec MotPot [334] settings. Actual speed ramp will be
limited according to Acc Time [331] and Dec Time [332].

StpEN Speed
Default: Speed
F(AnIn) 0 Function of analogue input
Speed 1
Torque 2
PT100 3
F(Speed) |4 Function of speed
F(Torque) |5 Function of torque
F(Bus) 6 Function of communication
Frequency | 7

11.4.2 Process Settings [320]

With these functions, the VSD can be set up to fit the
application. Different functions will ALL use the units
that are standard in the process e.g. bar, rpm or even a
user-defined name. This makes it possible to easily set
up the VSD for the required process requirements, as
well as for copying the range of a feedback sensor to
set up the Process Value Minimum and Maximum in
order to establish accurate actual process information.

Process Source [321]

Select the signal source for the process unit (value).
The Process Source can be set to act as a function of
the process signal on Anin F(AnlIn), a function of the
motor speed F(Speed), a function of the shaft torque
F(Torque) or as a function of a process value from serial
communication F(Bus). The right function to select
depends on the characteristics and behaviour of the
process.

If the selection Speed, Torque or Frequency is set the
VSD will use the actual speed, torque or frequency as
reference values.

Example

An axial fan is speed-controlled and there is no feed-
back signal available. The process needs to be control-
led within fixed process values in “m3/hr" and a
process read-out of the air flow is needed. The charac-
teristic of this fan is that the air flow is linearly related
to the actual speed. So by selecting F(Speed) as the
Process Source, the process can easily be controlled.

NOTE: When PT100 is selected, use PT100 channel 1 on
the PTC/PT100 option board.

NOTE: If Speed, Torque or Frequency is chosen in menu
[321] Proc Source, menus [322] - [328] are hidden.

Communication information

Modbus Instance no/DeviceNet no: 43302
Profibus slot/index 169/206
Fieldbus format Ulnt
Modbus format Ulnt

Process Unit [322]

322 Proc unit

StPEN rpm
Default: rom
Off 0 | No unit selection
% 1 | Percent
°C 2 Degrees Centigrade
°F 3 Degrees Fahrenheit
bar 4 | bar
Pa 5 | Pascal
Nm 6 Torque
Hz 7 Frequency
rom 8 Revolutions per minute
m3/h 9 Cubic meters per hour
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gal/h 10 | Gallons per hour No. for serial No. for serial
Character Character
ft3/h 11 | Cubic feet per hour comm. comm.
User 12 | User defined unit U 32 # 81
Vv 33 $ 82
Communication information
W 34 % 83
Modbus Instance no/DeviceNet no: 43303 X 35 & 84
Profibus slot/index 169/207 Y 36 85
Fieldbus format Ulnt z 37 ( 86
Modbus format Ulnt A 38 ) 87
A 39 * 88
User-defined Unit [323] 0 40 + 89
This menu is only displayed if User is selected in menu a 41 , 90
[322]. The function enables the user to define a unit a 42 _ o1
with six symbols. Use the Prev and Next key to move the
cursor to required position. Then use the + and - keys to b 43 92
scroll down the character list. Confirm the character by c 44 / 93
moving the cursor to the next position by pressing the
Next key. d 45 94
e 46 ; 95
Character No. for serial Character No. for serial é a7 < 96
comm. comm.
é 48 = 97
Space 0 m 58 & 49 > 98
0-9 1-10 n 59 ‘ 50 " 99
A 11 A
i 60 g 51 @ 100
B 12 o} 61 H 52 ~ 101
C 13 6 62 i 53 B 102
D 14 0 63 -
i 54 ° 103
E 15 64
P j 55 2 104
F 16 q 65 3
k 56 105
G 17 r 66
| 57
H 18 S 67
[ 19 t 68 Example:
) 20 u 69 Create a user unit named kPa.
K oY i 70 1. When in the menu [323] press Next to move the cur-
sor to the right most position.
L 22 v 71 _ o
2. Press the + key until the character k is displayed.
M 23 w 72
3. Press Next.
N 24 X 73 o
4. Then press the + key until P is displayed and con-
0 25 y 74 firm with Next.
P 26 z 75 5. Repeat until you have entered kPa.
Q 27 a 76
R 28 5 77 323 User Unit
s 29 5 78 STPEN
T 30 ! 79 Default: | No characters shown
U 31 80
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Communication information

Fieldbus format Long, 1=0.001

43304
43305
43306
43307
43308
43309

Modbus Instance no/DeviceNet no:

Modbus format Elnt

169/208
169/209
169/210
169/211
169/212
169/213

Profibus slot/index

Fieldbus format Uint

Modbus format Uint

When sending a unit name you send one character at a
time starting at the right most position.

Process Min [324]

This function sets the minimum process value allowed.

324 Process Min

StpEN 0
Default: 0

0.000-10000 (Speed, Torque, F(Speed),
Range: F(Torque))

-10000-10000 (F(AnIn, PT100, F(Bus))

Communication information

Modbus Instance no/DeviceNet no: 43310
Profibus slot/index 169/214
Fieldbus format Long, 1=0.001
Modbus format Eint

Process Max [325]

This menu is not visible when speed and torque are
selected. The function sets the value of the maximum
process value allowed.

325 Process Max
StPEN 0
Default: 0
Range: 0.000-10000

Communication information

Modbus Instance no/DeviceNet no: 43311

Profibus slot/index 169/215

Ratio [326]

This menu is not visible when speed, frequency or
torque is selected. The function sets the ratio between
the actual process value and the motor speed so that it
has an accurate process value when no feedback sig-
nal is used. See Fig. 68.

326 Ratio

StpPEN Linear
Default: Linear
Linear 0 Process is linear related to speed/torque
Quadratic | 1 Process is quadratic related to speed/

torque

Communication information

Modbus Instance no/DeviceNet no: 43312
Profibus slot/index 169/216
Fieldbus format Uint
Modbus format Ulint
Process
unit 4
Process = = = = = = = - - - - - - _— - -
Max
[325] |
|
|
|
|
|
Ratio=Linear :
|
Ratio=Quadratic :
|
Process |
Min » Speed
[324] Min Max
Speed Speed
[341] [343]
Fig. 68 Ratio
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F(Value), Process Min [327]

This function is used for scaling if no sensor is used. It
offers you the possibility of increasing the process
accuracy by scaling the process values. The process
values are scaled by linking them to known data in the
VSD. With F(Value), Proc Min the precise value at which
the entered Process Min [324] is valid can be entered.

Fieldbus format Long, 1=1 rpm

Modbus format Elnt

NOTE: If Speed, Torque or Frequency is chosen in menu
[321] Proc Source, menus [322]- [328] are hidden.

327 F(val) PrMin

StpiN Min
Default: Min
) i According to Min Speed setting in
Min 1 [341].
i According to Max Speed setting in
Max 2 (343].

0.000-10000{ 0-10000| 0.000-10000

Communication information

Modbus Instance no/DeviceNet no: 43313
Profibus slot/index 169/217
Fieldbus format Long, 1=1 rpm
Modbus format Eint

F(Value), Process Max [328]

This function is used for scaling if no sensor is used. It
offers you the possibility of increasing the process
accuracy by scaling the process values. The process
values are scaled by linking them to known data in the
VSD. With F(Value), Proc Max the precise value at which

the entered Process Max [525] is valid can be entered.

NOTE: If Speed, Torque or Frequency is chosen in menu
[321] Proc Source, menus [322]- [328] are hidden.

328 F(Val) PrMax

StpEN Max
Default: Max
Min -1 Min
Max -2 Max
0.000-
10000 0-10000| 0.000-10000

Communication information

Modbus Instance no/DeviceNet no: 43314

Profibus slot/index 169/218

Example

A conveyor belt is used to transport bottles. The
required bottle speed needs to be within 10 to 100 bot-
tles/s. Process characteristics:

10 bottles/s = 150 rpm

100 bottles/s = 1500 rpm

The amount of bottles is linearly related to the speed of
the conveyor belt.

Set-up:

Process Min [324] = 10

Process Max [325] = 100

Ratio [326] = linear

F(Value), ProcMin [327] = 150
F(Value), ProcMax [328] = 1500

With this set-up, the process data is scaled and linked
to known values which results in an accurate control.

F(Value) 4
PrMax 1500 — — — — = = — — — — — — — — —
[328]

F(Value
PrMin 150
[327]

|
|
|
|
|
|
Linear |
|
|
|
|
|
|

| Bottles/s

>

10 100
Process Min [324] Process Max [325]

Fig. 69

11.4.3 Start/Stop settings [330]

Submenu with all the functions for acceleration, decel-
eration, starting, stopping, etc.

Acceleration Time [331]

The acceleration time is defined as the time it takes for
the motor to accelerate from O rpm to nominal motor
speed.

NOTE: If the Acc Time is too short, the motor is
accelerated according to the Torque Limit. The actual
Acceleration Time may then be longer than the value
set.

Functional Description 87



331 Acc Time

StpEN 10.0s

Default: 10.0s
Range: 0.50-3600 s

Communication information
Modbus Instance no/DeviceNet no: 43101
Profibus slot/index 169/5
Fieldbus format Long, 1=0.01s
Modbus format Eint

Deceleration Time [332]

The deceleration time is defined as the time it takes for
the motor to decelerate from nominal motor speed to O
rpm.

332 Dec Time

Fig. 70 shows the relationship between nominal motor
speed/max speed and the acceleration time. The same
is valid for the deceleration time.

StpEN 10.0s

Default: 10.0s
Range: 0.50-3600 s

Communication information
Modbus Instance no/DeviceNet no: 43102
Profibus slot/index 169/6
Fieldbus format Long, 1=0.01s
Modbus format Elnt

pm

Nominal
Speed 200% MMOT - e et e e c e e e e e e e e e e ees

Max Speed 80%nyor L. ..o

(06-F12)

Fig. 70 Acceleration time and maximum speed

Fig. 71 shows the settings of the acceleration and
deceleration times with respect to the nominal motor
speed.

rpm

4+ Nom. Speed

[ Acc Time [331]

(NG_06-F11)

Dec Time [332] |

Fig. 71 Acceleration and deceleration times

NOTE: If the Dec Time is too short and the generator
energy cannot be dissipated in a brake resistor, the
motor is decelerated according to the overvoltage limit.
The actual deceleration time may be longer than the
value set.

Acceleration Time Motor Potentiometer
[333]

It is possible to control the speed of the VSD using the
motor potentiometer function. This function controls
the speed with separate up and down commands, over
remote signals. The MotPot function has separate
ramps settings which can be set in Acc MotPot [333]
and Dec MotPot [334].

If the MotPot function is selected, this is the accelera-
tion time for the MotPot up command. The acceleration
time is defined as the time it takes for the motor poten-
tiometer value to increase from O rpm to nominal
speed.

333 Acc MotPot

StpiN 16.0s
Default: 16.0s
Range: 0.50-3600 s

Communication information

Modbus Instance no/DeviceNet no: 43103
Profibus slot/index 169/7
Fieldbus format Long, 1=0.01s
Modbus format Elnt
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Deceleration Time Motor Potentiometer
[334]

If the MotPot function is selected, this is the decelera-
tion time for the MotPot down command. The decelera-
tion time is defined as the time it takes for the motor
potentiometer value to decrease from nominal speed to
Orpm.

334 Dec MotPot

StpEN 16.0s
Default: 16.0s
Range: 0.50-3600 s

Communication information

Modbus Instance no/DeviceNet no: 43104
Profibus slot/index 169/8
Fieldbus format Long, 1=0.01
Modbus format Elnt

Acceleration Time to Minimum Speed
[335]

If minimum speed is used in an application, the VSD
uses separate ramp times below this level. With
Acc>MinSpeed [335] and Dec<MinSpeed [336] you
can set the required ramp times. Short times can be
used to prevent damage and excessive pump wear due
too little lubrication at lower speeds. Longer times can
be used to fill up a system smoothly and prevent water
hammer due to rapidly exhausting air from the pipe sys-
tem.

If a Minimum speed is programmed, this will be the
acceleration time from O rpm to the minimum speed at
a run command and defined as the time it takes for the
motor to accelerate from O rpm to nominal motor
speed.

335 Acc>Min Spd
StplN 10.0s
Default: 10.0s
Range: 0.50-3600 s
Communication information
Modbus Instance no/DeviceNet no: 43105
Profibus slot/index 169/9
Fieldbus format Long, 1=0.01
Modbus format Elnt

rpm
Nom.Speed
[225]

Max speed
[343]

Min speed
[341]

Fig. 72

Deceleration Time from Minimum
Speed [336]

If a minimum speed is programmed, this will be the
deceleration time from the minimum speed to O rpm in
a stop command and defined as the time it takes for
the motor to decelerate from the nominal motor speed
to O rpm.

336 Dec<Min Spd

StpEN 10.0s

Default: 10.0s
Range: 0.50-3600 s

Communication information
Modbus Instance no/DeviceNet no: 43106
Profibus slot/index 169/10
Fieldbus format Long, 1=0.01s
Modbus format Elnt

Acceleration Ramp Type [337]

Sets the type of all the acceleration ramps in a parame-
ter set. See Fig. 73. Depending on the acceleration and
deceleration requirements for the application, the
shape of both the ramps can be selected. For applica-
tions where speed changes need to be started and
stopped smoothly, such as a conveyor belt with materi-
als that can drop following a quick speed changg, the
ramp shape can be adapted to a S-shape and prevent
speed change shocks. For applications that are not crit-
ical in this, the speed change can be fully linear over
the complete range.

337 Acc Rmp
StpEN Linear
Default: Linear
Linear 0 Linear acceleration ramp.
S-Curve 1 | S-shape acceleration ramp.
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Communication information

Modbus Instance no/DeviceNet no: 43107
Profibus slot/index 169/11
Fieldbus format Uint
Modbus format Uint

rpm

I S-curve

Linear

(NG_06-FO8) — t

rom

S-curve

Linear

(NG _06-F09) — > t

Fig. 74 Shape of deceleration ramp

Start Mode [339]

Sets the way of starting the motor when a run com-
mand is given.

Fig. 73 Shape of acceleration ramp

Deceleration Ramp Type [338]

Sets the ramp type of all deceleration parameters in a
parameter set Fig. 74 .

339 Start Mode
StpfyFast

Default: Fast (fixed)

The motor flux increases gradually. The
Fast 0 motor starts rotating immediately once the
Run command is given.

Communication information

338 Dec Rmp
StpN Linear
Default: Linear

Selection: Same as menu [337]

Communication information

Modbus Instance no/DeviceNet no: 43109
Profibus slot/index 169/13
Fieldbus format Uint
Modbus format Ulint

Modbus Instance no/DeviceNet no: 43108
Profibus slot/index 169/12
Fieldbus format Ulint
Modbus format Uint

Spinstart [33A]

The spinstart will smoothly start a motor which is
already rotating by catching the motor at the actual
speed and control it to the desired speed. If in an appli-
cation, such as an exhausting fan, the motor is already
rotating due to external conditions, a smooth start of
the application is required to prevent excessive wear.
With the spinstart=on, the actual control of the motor is
delayed due to detecting the actual speed and rotation
direction, which depend on motor size, running condi-
tions of the motor before the Spinstart, inertia of the
application, etc. Depending on the motor electrical time
constant and the size of the motor, it can take maxi-
mum a couple of minutes before the motor is caught.

33A Spinstart
StpEN Off

Default: ‘ Off
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No spinstart. If the motor is already running

off 0 the VSD can trip or will start with high current,

Spinstart will allow the start of a running

on 1 motor without tripping or high inrush currents,

33C Brk Release

Communication information

Modbus Instance no/DeviceNet no: 43110
Profibus slot/index 169/14
Fieldbus format Ulnt
Modbus format Uint

Stop Mode [33B]

When the VSD is stopped, different methods to come to
a standstill can be selected in order to optimize the
stop and prevent unnecessary weatr, like water ham-
mer. Stop Mode sets the way of stopping the motor
when a Stop command is given.

33B Stop Mode

StpfN Decel
Default: Decel
The motor decelerates to O rpm according
Decel 0 . .
to the set deceleration time.
Coast 1 The motor freewheels naturally to O rpm.

Communication information

Modbus Instance no/DeviceNet no: 43111
Profibus slot/index 169/15
Fieldbus format Ulint
Modbus format Uint

11.4.4 Mechanical brake control

The four brake-related menus [33C] to [33F] can be
used to control mechanical brakes.

Brake Release Time [33C]

The Brake Release Time sets the time the VSD delays
before ramping up to whatever final reference value is
selected. During this time a predefined speed can be
generated to hold the load where after the mechanical
brake finally releases. This speed can be selected at
Release Speed, [33D]. Immediate after the brake
release time expiration the mechanical break flag is
set. The user can set a digital output or relay to the
function Brake. This output or relay can control the
mechanical brake.

StpEN 0.00s

Default: 0.00s
Range: 0.00-3.00s

Communication information
Modbus Instance no/DeviceNet no: 43112
Profibus slot/index 169/16
Fieldbus format Long, 1=0.01s
Modbus format Elnt

Fig. 75 shows the relation between the four Brake func-
tions.

* Brake Release Time [33C]
e Start Speed [33D]

* Brake Engage Time [33E]
¢ Brake Wait Time [33F]

The correct time setting depends on the maximum load
and the properties of the mechanical brake. During the
brake release time it is possible to apply extra holding
torque by setting a start speed reference with the func-
tion start speed [33D].
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Brake release time Brake wait time Brake engage time
n [33C] [33F] [33E]

Release Speed [33D]

I

Mechanical Brake :
1

. :

: ! ! 1

1

1

1

\ 1

Brake Relay 1 !
Output On '

Off

Action must take place within
these time intervals

(NG_06-F16)

Fig. 75 Brake Output functions

Brake Engage Time [33E]

NOTE: This function is designed to operate a mechanical The brak_e engage time is the time it takes to engage a
brake via the digital outputs or relays (set to brake mechanical brake .
function) controlling a mechanical brake.

33E Brk Engage
Release Speed [33D] STPEY 0.00s

The release speed only operates with the brake func- Default: 0.00s

tion: brake release [33C]. The release speed is the ini-

. h . Range: 0.00-3.00s
tial speed reference during the brake release time. g

Communication information

33D Release Spd

Stpm Orpm Modbus Instance no/DeviceNet no: 43114
Default: 0 rpm Profibus slot/index 169/18
Range: - 4x Sync. Speed to 4x Sync. Fieldbus format Long, 1=0.01s

) 4xmotor sync speed, 1500 rpm for 1470 Modbus format Eint

Depend on:

rpm motor.

Wait Before Brake Time [33F]

The brake wait time is the time to hold the load, either

Communication information

Modbus Instance no, DeviceNet no: 43113 in order to be able to speed up immediately, or to stop
and engage the brake.
Profibus slot/index 169/17
Fieldbus format Int, 1=1 rpm 33F Brk wart
Modbus format Int, 1=1 rpm Stpm 0.00s
Default: 0.00s
Range: 0.00-30.0s
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Communication information

Communication information

Modbus Instance no/DeviceNet no: 43115 Modbus Instance no/DeviceNet no: 43121
Profibus slot/index 169/19 Profibus slot/index 169/25
Fieldbus format Long, 1=0.01s Fieldbus format Int, 1=1 rpm
Modbus format Eint Modbus format Int, 1=1 rpm

Vector Brake [33@]
Braking by dissipating energy in the motor.

33G Vector Brake

Stop/Sleep when less than Minimum
Speed [342]

With this function it is possible to put the VSD in “sleep
mode” when it is running at minimum speed for the
length of time set, due to process value feedback or a
reference value that corresponds to a speed lower than
the min speed set. The VSD will go into sleep mode
after programmed time. When the reference signal or
process value feedback raises the required speed
value above the min speed value, the VSD will automat-

StpN Off
Default: Off
off 0 Vector brake switched off. VSD brakes nor-
mal with voltage limit on the DC link.
Maximum VSD current (lg ) is available for
On 1 )
braking.

ically wake up and ramp up to the required speed.

Communication information

Modbus Instance no/DeviceNet no: 43116
Profibus slot/index 169/20
Fieldbus format Uint
Modbus format Uint

11.4.5 Speed [340]

Menu with all parameters for settings regarding to
speeds, such as Min/Max speeds, Jog speeds, Skip

speeds.

Minimum Speed [341]

Sets the minimum speed. The minimum speed will
operate as an absolute lower limit. Used to ensure the

NOTE: Menu [386] has higher priority than menu [342].

342 Stp<MiInSpd

Stpiy OFf
Default: Off
Off 0 Off
1-3600 | 1-3600| 1-3600 s

Communication information
Modbus Instance no/DeviceNet no: 43122
Profibus slot/index 169/26
Fieldbus format Long, 1=0.01s
Modbus format Elnt

motor does not run below a certain speed and to main-
tain a certain performance.

341 MIn Speed

StpN Orpm
Default: O rpm
Range: 0 - Max Speed

Dependent on:| Set/View ref [310]

NOTE: In V/Hz mode a lower speed value than set
minimum speed can be shown in the display due to
motor slip.

A
PID fb
PID ref
1
PID out !
1
1
1
Min ! |
speed : :\ f
1 1 »
T T ] »
' [342] (NG_50-PC-9_1)
Fig. 76
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Maximum Speed [343]

Sets the maximum speed at 10 V/20 mA, unless a
user- defined characteristic of the analogue input is I
programmed. The synchronous speed (Sync-spd) is

determined by the parameter motor speed [225]. The
maximum speed will operate as an absolute maximum
limit. Skip Speed HI

This parameter is used to prevent damage due to high

speed. Skip Speed LO Y b

343 Max Speed
StpEN 1500 rpm

1500 rpm

Default:

Speed Reference

Range:

(NG_06-F17)

Min Speed - 4 x Motor Sync Speed -

Dependent on:| Motor Speed [225]

Fig. 77 Skip Speed

Communication information
NOTE: The two Skip Speed ranges may be overlapped.

Modbus Instance no/DeviceNet no: 43123
Profibus slot/index 169/27 Skip Speed 1 High [345]
Fieldbus format Int, 1=1 rpm Skipspd1 HI sets the higher value for the 1st skip
range.
Modbus format Int, 1=1 rpm
345 SKkipSpd 1 Hi
NOTE: It is not possible to set the maximum speed lower Stpm 0 rpm
than the minimum speed.
Default: O rpm
Skip Speed 1 Low [344] Range: 0 - 4 x Sync Speed
Within the Skip Speed range High to Low, the speed o .
cannot be constant in order to avoid mechanical reso- Communication information
nance in the VSD system.
. . . M | DeviceN : 4312
When Skip Speed Low < Ref Speed < Skip Speed High, odbus Instance no/DeviceNet no 8125
then Output Speed=Skip Speed HI during deceleration Profibus slot/index 169/29
and Output Speed=Skip Speed LO during acceleration. Fieldbus format Int
Fig. 77 shows the function of skip speed hi and low.
Modbus format Int

Between Skip Speed HI and LO, the speed changes
with the set acceleration and deceleration times.

Skipspdl LO sets the lower value for the 1st skip range.

Skip Speed 2 Low [346]

The same function as menu [344] for the 2nd skip

344 SkipSpd 1 Lo range.
StpPEN Orpm
346 SKkipSpd 2 Lo
Default: O rpm Stpm Orpm
Range: 0 - 4 x Motor Sync Speed
Default: O rpm
Communication information Range: 0 - 4 x Motor Sync Speed
Modbus Instance no/DeviceNet no: 43124 Communication information
Profibus slot/index 169/28 Modbus Instance no/DeviceNet no: 43126
Fieldbus format Int Profibus slot/index 169/30
Modbus format Int Fieldbus format Int, 1=1 rpm
Modbus format Int, 1=1 rpm
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Skip Speed 2 High [347]
The same function as menu [345] for the 2nd skip
range.

347 SkipSpd 2 Hi
StpiN Orpm
Default: 0 rpm
Range: 0 - 4 x Motor Sync Speed

Communication information

Modbus Instance no/DeviceNet no: 43127
Profibus slot/index 169/31
Fieldbus format Int, 1=1 rpm
Modbus format Int, 1=1 rpm

Jog Speed [348]

The Jog Speed function is activated by one of the digital
inputs. The digital input must be set to the Jog function
[520]. The Jog command/function will automatically
generate a run command as long as the Jog command/
function is active. The rotation is determined by the
polarity of the set Jog Speed.

Example

If Jog Speed =-10, this will give a Run Left command at
10 rpm regardless of RunL or RunR commands. Fig. 78
shows the function of the Jog command/function.

348 Jog Speed
StpEN 50rpm

Default: 50 rpm

-4 x motor sync speed to +4 x motor sync

Range: speed

Defined motor sync speed. Max = 400%, nor-

Dependent on: mally max=VSD I,5x/motor I, X 100%.

Communication information

Modbus Instance no/DeviceNet no: 43128
Profibus slot/index 169/32
Fieldbus format Int
Modbus format Int

Jog
Freq

Jog
com-
mand

—t

(NG_06-F18)

Fig. 78 Jog command

11.4.6 Torques [350]

Menu with all parameters for torque settings.

Maximum Torque [351]

Sets the maximum torque. This Maximum Torque oper-
ates as an upper torque limit. A Speed Reference is
always necessary to run the motor.

P (w)x60
T - __MOT T
mot(Am) NyoT(7omX211
351 Max Torque
StppN 120%
Default: 120% calculated from the motor data
Range: 0-400%
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