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Parameter mm.000

Parameter mm.000 (mm.000) is one parameter that can be accessed from every drive menu so that the user can initiate various actions by setting a
value in this parameter and then performing a drive reset. If the action is completed successfully parameter mm.000 is cleared when the action is
complete. If the action is not started because the value does not correspond to an action, or because the action is not allowed (i.e. an attempt is made
to load defaults and the drive is enabled), parameter mm.000 is not cleared. If the action is started and then fails a trip is produced and parameter
mm.000 is not cleared.

There could be some conflict between the actions of Parameter mm.000 (mm.000) and Parameter Cloning (11.042) when the drive is reset. If
Parameter Cloning (11.042) has a value of 1 or 2 and a valid action is required from the value of parameter mm.000 then only the action required by
parameter mm.000 is performed, but on successful completion of the action both parameters are cleared. If Parameter Cloning (11.042) has any other

value it is not affected.

The table below shows the possible actions that can be initiated with Parameter mm.000 (mm.000).

Parameter
mm.000 . . .
(mm.000) Action Possible failures
value
Save drive user save parameters to non-volatile memory. Power- - L
1000 down save parameters are saved when the drive enters the under Er? dae(r;t\l/%rl]tg tgigrt'ge is in the
voltage state. 9
Save drive parameters to non-volatile memory. It should be noted
1001 that power-down save parameters are also saved which will result
in one background task scan being extended to 200ms.
1070 Reset all option modules
1233 Load 50Hz defaults No action if the drive is enabled
Load 50Hz defaults to all menus except option module menus (i.e I L
1234 15 t0 20 and 24 to 28) No action if the drive is enabled
1244 Load 60Hz defaults No action if the drive is enabled
Load 60Hz defaults to all menus except option module menus (i.e Lo .
1245 15 to 20 and 24 to 28) No action if the drive is enabled
1299 Reset Stored HF trip.
Create a boot file on a non-volatile media card based on the : . :
2001 present drive parameters including all Menu 20 parameters Non-volatile media card trips
Axxx )l:l):)/( media card: Transfer the drive parameters to parameter file Non-volatile media card trips
NV media card: Transfer the onboard user program to onboard . . }
5xxx user program file xxx Non-volatile media card trips
BxXX NV media card: Load the drive parameters from parameter file xxx |No action if the drive is enabled
or the onboard user program from onboard user program file xxx |Non-volatile media card trips
7XXX NV media card: Erase file xxx Non-volatile media card trips
8XxX NV Media card: Compare the data in the drive with file xxx Non-volatile media card trips
9555 NV media card: Clear the warning suppression flag Non-volatile media card trips
9666 NV media card: Set the warning suppression flag Non-volatile media card trips
9777 NV media card: Clear the read-only flag Non-volatile media card trips
9888 NV media card: Set the read-only flag Non-volatile media card trips
12000 Only display parameters that are different from their default value.
This action does not require a drive reset.
12001 Only display parameters that are used to set-up destinations (i.e.
DE format bit is 1). This action does not require a drive reset.
No action if the drive is
enabled.
Deletes an onboard user program if a program is present. No action if there is no program
59999 present.
Note: Any parameter changes that have not been saved will be No action if the user program is
lost during this action. enabled (i.e.
Onboard User Program: Enable
(11.047)=1)

Parameter mm.000 (mm.000) values from 1 to 14 are equivalent to other values as shown in the table below to allow easy access to some commonly

used functions. For 0 and each of these values the keypad provides a string as shown.
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. Equivalent .
Value|String value Action
0 [No Action] 0
1 [Save 1001 Save drive parameters to non-volatile memory
parameters]
) Load the data from file 1 on a non-volatile media card into the drive
2 [Load file 1] 16001 provided it is a parameter file
3 [Save to file 1]1}4001 Store the drive parameters in file 1 on a non-volatile media card
) Load the data from file 2 on a non-volatile media card into the drive
4 [Load file 2] 16002 provided it is a parameter file
5 [Save to file 2114002 Store the drive parameters in file 2 on a non-volatile media card
6 [Load file 3] [6003 Loaq the q§ta from file 3 ona non-volatile media card into the drive
provided it is a parameter file
7 [Save to file 3]J4003 Store the drive parameters in file 3 on a non-volatile media card
8 gi?:mtron' 12000 Only display parameters that are different from their default value
9 [Destinations] 12001 Only display parameters that are used to set-up destinations
[Reset 50Hz
10 defs] 1233 Load 50Hz defaults
[Reset 60Hz
11 defs] 1244 Load 60Hz defaults
[Reset )
12 modules] 1070 Reset all option modules

Saving drive parameters
User-save and power-down save drive parameters are stored in non-volatile memory within the drive. Any values that have changed are copied to this
memory under the following conditions.

Parameter type Conditions for copy to non-volatile memory

Drive reset with 1000 in Parameter mm.000 (mm.000) if the drive is not in the under voltage state.

OR
A drive reset with 1001 in Parameter mm.000 (mm.000).

OR

After parameters are transferred from a non-volatile media card.
User-save parameter not visible in
menu 0 OR

After the drive mode is changed.

OR
After default parameters are loaded.

OR
After parameters are transferred from an electronic nameplate.

Under the conditions given above for user save parameters not visible in Menu 0.

User save parameter visible in OR
menu 0 If the keypad is in edit mode for a user-save parameter in Menu 0, the parameter is saved when the keypad mode
is changed from edit mode.

A drive reset with 1001 in Parameter mm.000 (mm.000).

OR

On the transition into the under voltage state.
Power-down save parameter OR

After the drive mode is changed.

OR
After parameters are transferred from a non-volatile media card which results in the drive mode changing.

It can take some time for parameter data to be copied to non-volatile memory, especially if there are a large number of differences between the
parameter values in the drive and the values stored in the memory. Saving Power-down save parameters takes a maximum of 300ms, but saving user-
save parameters can take several seconds. If the drive is powered from a 24V control supply, or from a low voltage supply, the power down time of the
control system can be very short and there is a risk that either the stored values of the power-down save or user-save parameters could be corrupted.
This would result in an EEPROM Fail trip at the next power-up. To reduce this risk, the power-down save and user-save parameters are each stored in
two banks. The banks are alternated each time a save is performed and the bank pointer is only updated once the save is complete. If the new bank is
corrupted a User Save or Power Down Save is initiated at the next power-up indicating an error in the user-save or power-down save data respectively,
and the data from the old bank is used. The following points should be noted:

1. If a User Save or Power Down Save trip occurs at power-up then parameter changes made before power down will be lost. To clear these trips
a parameter save must be performed. If both the user-save and power-down save data is corrupted then a Power Down Save trip is produced.

2. When a Menu 0 parameter is changed its value is saved immediately to the active bank and the bank pointer is not changed. Therefore
changes made via Menu 0 are not lost if a User Save trip occurs at power-up.

3. When the drive mode changes all the data in both banks in the non-volatile memory is cleared and the default parameters are saved in both
banks. Therefore there is an extended parameter saving period immediately after a drive mode change.
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4. Two banks are not provided in non-volatile media cards therefore the card could be corrupted if the power is removed when the drive is writing
data to the card.

Loading defaults
A drive reset with 1233 in Parameter mm.000 (mm.000) loads the defaults defined for each parameter. If defaults are loaded with 1244 in Parameter
mm.000 (mm.000) then the parameters in the table below have different defaults that are intended for the 60Hz regions.

Parameter Default Drive modes Drive voltage rating
Maximum reference clamp (01.006) 60.00Hz All All

Standard Ramp Voltage (02.008) 775V All 400V

Motor Rated Frequency (05.006) 60.00Hz All All

Motor Rated Load rpm (05.008) 1800rpm All All

Motor Rated Voltage (05.009) 460V All 400V

M2 Maximum Reference Clamp (21.001) 60.00Hz All All

M2 Motor Rated Frequency (21.006) 60.00Hz All All

M2 Motor Rated Load rpm (21.008) 1800rpm All All

M2 Motor Rated Voltage (21.009) 460V All All

Non-volatile media card data transfer
Details of the data that can be stored on a non-volatile media card and the methods to transfer/access this data are given in Menu 11.
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Current Ratings

The tables below give the maximum output current ratings, peak current ratings and power ratings for all drive sizes and voltage ratings.

110V Rated Drives

Heavy Dut Normal Duty
Rated Peak Peak Rated Peak Ke
Model Current Motor Shaft Power oCurrent current RFC| current Motor Shaft Power Current
pen Loop
A kW hp A A A kW hp A A
01100017 1.7 0.25 0.33 2.55 3.1 1.7 3.74
01100024 2.4 0.37 0.5 3.6 4.3 2.4 5.28
02100042 4.2 0.75 1 6.3 7.6 4.2 9.24
02100056 5.6 1.1 1.5 8.4 10.1 5.6 12.32
200V Rated Drives
Heavy Dut Normal Duty
Rated Peak Peak Rated Peak Ke
Model Current Motor Shaft Power oCurrent current RFC|  current Motor Shaft Power Current
pen Loop
A kW hp A A A kW hp A A
01200017 1.7 0.25 0.33 2.55 3.1 1.7 3.74
01200024 2.4 0.37 0.5 3.6 4.3 2.4 5.28
01200033 3.3 0.55 0.75 4.8 5.9 3.3 7.26
01200042 4.2 0.75 1 6.3 7.6 4.2 9.24
02200024 2.4 0.37 0.5 3.6 4.3 2.4 5.28
02200033 3.3 0.55 0.75 4.8 5.9 3.3 7.26
02200042 4.2 0.75 1 6.3 7.6 4.2 9.24
02200056 5.6 1.1 1.5 8.4 10.1 5.6 12.32
02200075 7.5 1.5 2 11.25 13.5 7.5 16.5
03200100 10 2.2 3 15 18 10 22
04200133 13.3 3 3 19.95 23.9 13.3 29.26
04200176 17.6 5 26.4 31.7 17.6 38.72
05200250 25 5.5 7.5 37.5 50 30 7.5 10 33 55.556
06200330 33 7.5 10 49.5 66 50 11 15 55 73.333
06200440 44 11 15 66 88 58 15 20 63.8 97.778
07200610 61 15 20 91.5 122 75 18.5 25 82.5 135.556
07200750 75 18.5 25 112.5 150 94 22 30 103.4 166.667
07200830 83 22 30 124.5 166 117 30 40 128.7 184.444
08201160 116 30 40 174 232 149 37 50 163.9 257.778
08201320 132 37 50 198 264 180 45 60 198 293.333
09201760 176 45 60 264 308 216 55 75 237.6 342.222
09202190 219 55 75 328.5 383.25 266 75 100 292.6 425.833
400V Rated Drives
6 Unidrive M400 Parameter Reference Guide

Issue: 01.05.02.02



Heavy Dut Normal Duty
Rated Peak Peak Rated Peak Ke
Model Current Motor Shaft Power oCurrent current RFCl  current Motor Shaft Power Current
pen Loop
A kW hp A A A kW hp A A
02400013 1.3 0.37 0.5 1.95 2.3 1.3 2.86
02400018 1.8 0.55 0.75 2.7 3.2 1.8 3.96
02400023 2.3 0.75 1 3.45 4.1 2.3 5.06
02400032 3.2 1.1 1.5 4.8 5.8 3.2 7.04
02400041 4.1 1.5 2 6.15 7.4 4.1 9.02
03400056 5.6 2.2 3 8.4 10.1 5.6 12.32
03400073 7.3 3 3 10.95 13.1 7.3 16.06
03400094 9.4 4 5 14.1 16.9 9.4 20.68
04400135 13.5 5.5 7.5 20.25 24.3 13.5 29.7
04400170 17 7.5 10 25.5 30.6 17 37.4
05400270 27 11 20 40.5 54 30 15 20 33 60
05400300 30 15 20 45 60 31 15 20 341 66.667
06400350 35 15 25 52.5 70 38 18.5 25 41.8 77.778
06400420 42 18.5 30 63 84 48 22 30 52.8 93.333
06400470 47 22 30 70.5 94 63 30 40 69.3 104.444
07400660 66 30 50 99 132 79 37 50 86.9 146.667
07400770 77 37 60 115.5 154 94 45 60 103.4 171.111
07401000 100 45 75 150 200 112 55 75 123.2 222.222
08401340 134 55 100 201 268 155 75 100 170.5 297.778
08401570 157 75 125 235.5 314 184 90 125 202.4 348.889
09402000 200 90 150 300 350 221 110 150 243.1 388.889
09402240 224 110 150 336 392 266 132 200 292.6 435.556
575V Rated Drives
Heavy Dut Normal Duty
Rated Peak Peak Rated Peak Ke
Model Current Motor Shaft Power oCurrent currentRFC| current Motor Shaft Power Current
pen Loop
A kW hp A A A kW hp A A

05500030 3 1.5 2 4.5 6 3.9 2.2 3 4.29 6.667
05500040 4 2.2 3 6 8 6.1 4 5 6.71 8.889
05500069 6.9 4 5 10.35 13.8 10 5.5 7.5 11 15.333
06500100 10 5.5 7.5 15 20 12 7.5 10 13.2 22.222
06500150 15 7.5 10 22.5 30 17 11 15 18.7 33.333
06500190 19 11 15 28.5 38 22 15 20 24.2 42.222
06500230 23 15 20 34.5 46 27 18.5 25 29.7 51.111
06500290 29 18.5 25 43.5 58 34 22 30 37.4 64.444
06500350 35 22 30 52.5 70 43 30 40 47.3 77.778
07500440 44 30 40 66 88 53 45 50 58.3 97.778
07500550 55 37 50 82.5 110 73 55 60 80.3 122.222
08500630 63 45 60 94.5 126 86 75 75 94.6 140
08500860 86 55 75 129 172 108 90 100 118.8 191.111
09501040 104 75 100 156 182 125 110 125 137.5 202.222
09501310 131 90 125 196.5 229.25 150 110 150 165 254.722

690V Rated Drives
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Heavy Dut Normal Duty
Rated Peak Peak Rated Peak Ke
Model Current Motor Shaft Power oCurrent current REC| current Motor Shaft Power Current
pen Loop
A kW hp A A A kW hp A A

07600190 19 15 20 28.5 38 23 18.5 25 25.3 42.222
07600240 24 18.5 25 36 48 30 22 30 33 53.333
07600290 29 22 30 43.5 58 36 30 40 39.6 64.444
07600380 38 30 40 57 76 46 37 50 50.6 84.444
07600440 44 37 50 66 88 52 45 60 57.2 97.778
07600540 54 45 60 81 108 73 55 75 80.3 120
08600630 63 55 75 94.5 126 86 75 100 94.6 140
08600860 86 75 100 129 172 108 90 125 118.8 191.111
09601040 104 90 125 156 182 125 110 150 137.5 202.222
09601310 131 110 150 196.5 229.25 155 132 175 170.5 254.722
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Variable Minimum / Maximum Pairs

The descriptions below define the variable minimum/maximum pairs that can be used with parameters when the VM format bit is set. The variable
minimum and maximum themselves can be dependent on other parameters, or the drive rating or other conditions as defined. The variable minimum
and the variable maximum have a limited range and this is defined for each minimum/maximum pair.

Identifier VM_AC_VOLTAGE
Description Range applied to parameters showing a.c. voltage
Units \

Range of [MIN] 0
Range of [MAX] 0 to 930

VM_AC_VOLTAGE[MAX] in drive voltage rating dependent. See the table below.

Voltage level 200V [a00v [575v (1) [690V (2)
VM_AC_VOLTAGE[MAX] 325 |650 [780 930

(1) Unidrive M frame size 5 and above only
(2) Unidrive M frame size 7 and above only

VM_AC_VOLTAGE[MIN] = 0

Identifier VM_AC_VOLTAGE_SET
Description Range applied to a.c. voltage set-up parameters
Units \'
Range of [MIN] 0
Range of [MAX] 0to 765

VM_AC_VOLTAGE_SET[MAX] is drive voltage rating dependent. See the table below.

Voltage level 200V [400v [575v [690v
VM_AC_VOLTAGE_SET[MAX] frame size 1 to 4 240 fas0 [NnA [NA
VM_AC_VOLTAGE_SET[MAX] frame size 5 to 6 265 [530 [635 [N/A
VM_AC_VOLTAGE_SET[MAX] frame size 7 to 9 265 |[530 [635 |[765
VM_AC_VOLTAGE_SET[MAX] Commander ID 240 [480 |[NA[NA

VM_AC_VOLTAGE_SET[MIN] = 0

Identifier VM_ACCEL_RATE
Description Maximum applied to the ramp rate parameters
Units s/100Hz, s/MaxFrequency
Range of [MIN] 0.0
Range of [MAX] 0.0 to 32000.0

A maximum needs to be applied to the ramp rate parameters because the units are a time for a change of speed from zero to a defined level or to
maximum speed. If the change of speed is to the maximum speed then changing the maximum speed changes the actual ramp rate for a given ramp
rate parameter value. The variable maximum calculation ensures that longest ramp rate (parameter at its maximum value) is not slower than the rate
with the defined level, i.e. 32000.0 s/100Hz.

The maximum frequency is taken from Maximum Reference Clamp (01.006) if Select Motor 2 Parameters (11.045) = 0, or M2 Maximum Reference
Clamp (21.001) if Select Motor 2 Parameters (11.045) = 1.

VM_ACCEL_RATE[MIN] = 0.0

If Ramp Rate Units (02.039) = 0:

VM_ACCEL_RATE[MAX] = 32000.0

Otherwise:

VM_ACCEL_RATE[MAX] = 32000.0 x Maximum frequency / 100.00

Note - Parameter 11.045 is not available on M100/M101 and so only the Motor 1 parameters are relevant.

Identifier VM_DC_VOLTAGE
Description Range applied to d.c. voltage parameters
Units \
Range of [MIN] 0
Range of [MAX] 0to 1190

VM_DC_VOLTAGE[MAX] is the full scale d.c. link voltage feedback for the drive. This level is drive voltage rating dependent. See the table below.
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Voltage level 200V|400V|575V]|690V

VM_DC_VOLTAGE[MAX]

frame size 1to 4 510 870 IN/A IN/A

VM_DC_VOLTAGE[MAX]
frame size 5to 6
VM_DC_VOLTAGE[MAX]
frame size 7 t0 9
VM_DC_VOLTAGE[MAX]
Commander ID

415 (830 |990 [N/A

415 (830 990 1190

415 (900 |N/A [N/A

VM_DC_VOLTAGE[MIN] = 0

Identifier VM_DC_VOLTAGE_SET
Description Range applied to d.c. voltage reference parameters
Units \

Range of [MIN] 0
Range of [MAX] 0to 1150

VM_DC_VOLTAGE_SET[MAX] is drive voltage rating dependent. All values are shown in the table below.

Uni |Uni [Uni JUni {Commander]Commander
M [m |m |m | ID

Voltage level 200v|400v (517)5" ?29)0" 200V 400V

VM _DC_VOLTAGE_SETIMAX]|400 |800 [955 |1150 440V 990V

(1) Frame size 5 and above only
(2) Frame size 7 and above only

VM_DC_VOLTAGE_SET[MIN] = 0

Identifier VM_DRIVE_CURRENT
Description Range applied to parameters showing current in A
Units A
Range of [MIN] -9999.99 to 0.00
Range of [MAX] 0.00 to 9999.99

VM_DRIVE_CURRENT[MAX] is equivalent to the full scale (over current trip level) for the drive and is given by Full Scale Current Kc (11.061).

VM_DRIVE_CURRENT[MIN] = - VM_DRIVE_CURRENT[MAX]

Identifier VM_FREQ
Description Range applied to parameters showing frequency
Units Hz
Range of [MIN] -1100.00
Range of [MAX] 1100.00

This variable minimum/maximum defines the range of speed monitoring parameters. To allow headroom for overshoot the range is set to twice the

range of the speed references.
VM_FREQ[MIN] = 2 x VM_SPEED_FREQ_REF[MIN]
VM_FREQ[MAX] = 2 x VM_SPEED_FREQ_REF[MAX]

Identifier VM_MAX_SWITCHING_FREQUENCY
Description Range applied to the maximum switching frequency parameters
Units User units
Range of [MIN] OpenLoop: 0 (0.667kHz), RFC-A: 2 (2kHz)

Range of [MAX] 8 (16kHz)

VM_SWITCHING_FREQUENCY[MAX] = Power stage dependent
VM_SWITCHING_FREQUENCY[MIN] = 0

Note that RFCA modes are not available on Unidrive M 100/101 and Commander ID drives and so these settings are not applicable on these drives.
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Identifier VM_MOTOR1_CURRENT_LIMIT
Description Range applied to current limit parameters (motor 1)
Units %
Range of [MIN] 0.0
Range of [MAX] 0.0 to 1000.0

VM_MOTOR1_CURRENT _

LIMIT[MIN] = 0.0

VM_MOTOR1_CURRENT_LIMIT[MAX] = (ITlimit / [Trated) x 100 %

Where:

ITlimit = Imax x cos(sin”"(IMrated / Imax))

IMrated = Pr 05.007 sin f

ITrated = Pr 05.007 x cos f

cos f= Pr 05.010

Imax is (Overload x Pr 11.061 / 2.2) when the motor rated current set in Pr 05.007 is less than or equal to Pr 11.032 (i.e. Heavy duty), otherwise it is the
lower of (Overload x Pr 11.061 / 2.2) or 1.1 x Pr 11.060 (i.e. Normal Duty).

Overload = 1.75 for Open Loop mode and 1.8 for RFCA mode (not available on M100.M101, ID300, or ID302).

Identifier VM_MOTOR2_CURRENT_LIMIT
Description Range applied to current limit parameters (motor 2)
Units %
Range of [MIN] 0.0
Range of [MAX] 0.0 to 1000.0

VM_MOTOR2_CURRENT _
VM_MOTOR2_CURRENT_LIMIT[MIN] = 0.0

LIMIT[MAX] is dependent on the drive rating and motor set-up parameters.

Refer to VM_MOTOR1_CURRENT_LIMIT for description.

Note - Parameter 11.045 is not available on M100/M101 and so this is not used on these drives.

Identifier VM_NEGATIVE_REF_CLAMP1
Description Limits applied to the negative frequency clamp (motor 1)
Units Hz
Range of [MIN] -550.00 to 0.00
Range of [MAX] 0.00 to 550.00

This variable maximum/minimum defines the range of the negative frequency clamp associated with motor map 1 (Minimum Reference Clamp
(01.007)). The minimum and maximum are affected by the settings of the Negative Reference Clamp Enable (01.008), Bipolar Reference Enable

(01.010) and Maximum Reference Clamp (01.006) as shown in the table below.

Negative Bipolar

g;ffn’;”’:f:a o |ECTerence  |ym_NEGATIVE_REF_CLAMP1[MIN]|VM_NEGATIVE_REF_CLAMP1[MAX]

(01.008) (01.010)

0 0 0.00 Pr 01.006

0 1 0.00 0.00

1 X -VM_POSITIVE_REF_CLAMP[MAX] [0.00
Identifier VM_NEGATIVE_REF_CLAMP2

Description Limits applied to the negative frequency clamp (motor 2)

Units Hz

Range of [MIN] -550.00 to 0.00

Range of [MAX] 0.00 to 550.00

This variable maximum/minimum defines the range of the negative frequency clamp associated with motor map 2 (M2 Minimum Reference Clamp

(21.002)). It is defined in the same way as VM_NEGATIVE_REF_CLAMP1 except that the M2 Maximum Reference Clamp (21.001) is used instead of
Maximum Reference Clamp (01.006).

Note - Parameter 11.045 is not available on M100/M101 and so this is not used on these drives.
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Identifier VM_POSITIVE_REF_CLAMP
Description Limits applied to the positive frequency reference clamp
Units Hz
Range of [MIN] 0.00
Range of [MAX] 550.00

VM_POSITIVE_REF_CLAMP[MAX] defines the range of the positive reference clamps, Maximum Reference Clamp (01.006) and M2 Maximum
Reference Clamp (21.001) , which in turn limits the references.

Note - Parameter 11.045 is not available on M100/M101 and so only the Motor 1 parameter is relevant.

This values are model dependent. See the table below.

Models Clamp level
M100 - M400 550.00
Commander ID 150.00
Identifier VM_POWER
Description Range applied to parameters that either set or display power
Units kW
Range of [MIN] -9999.99 to 0.00
Range of [MAX] 0.00 to 9999.99

VM_POWER[MAX] is rating dependent and is chosen to allow for the maximum power that can be output by the drive with maximum a.c. output
voltage, at maximum controlled current and unity power factor.

VM_POWER[MAX] = V3 x VM_AC_VOLTAGE[MAX] x VM_DRIVE_CURRENT[MAX] / 1000

VM_POWER[MIN] =

-VM_POWER[MAX]

Identifier VM_RATED_CURRENT
Description Range applied to rated current parameters
Units A
Range of [MIN] 0.00
Range of [MAX] 0.00 to 9999.99

VM_RATED_CURRENT [MAX] = Maximum Rated Current (11.060) and is dependent on the drive rating.
VM_RATED_CURRENT [MIN] = 0.00

Identifier

VM_SPEED_FREQ_REF

Description

Range applied to the frequency reference parameters

Units

Hz

Range of [MIN]

-550.00 to 0.00

Range of [MAX]

0.00 to 550.00

This variable minimum/maximum is applied throughout the frequency and speed reference system so that the references can vary in the range from the
minimum to maximum clamps.

gg-g:’rg‘,’fé e Clamp |VM_SPEED_FREQ_REFIMAX] if Sefect |VM_SPEED_FREQ_REF[MAX] if Select

Enable (01.008) Motor 2 Parameters (11.045) = 0 Motor 2 Parameters (11.045) =1

0 Maximum Reference Clamp (01.006) M2 Maximum Reference Clamp (21.001)
Maximum Reference Clamp (01.006) or M2 Maximum Reference Clamp (21.001) or

1 |[Minimum Reference Clamp (01.007)| [M2 Minimum Reference Clamp (21.002)|
whichever the larger whichever the larger

VM_SPEED_FREQ_|

Note - Parameter 11.

REF[MIN] = -VM_SPEED_FREQ_REF[MAX].

045 is not available on M100/M101 and so only the Motor 1 parameters are relevant.

Identifier VM_SPEED_FREQ_REF_UNIPOLAR
Description Unipolar version of VM_SPEED_FREQ_REF
Units Hz
Range of [MIN] 0.00

Range of [MAX]

0.00 to 550.00

VM_SPEED_FREQ_REF_UNIPOLAR[MAX] = VM_SPEED_FREQ_REF[MAX]
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VM_SPEED_FREQ_REF_UNIPOLAR[MIN] = 0.00

Identifier VM_SPEED_FREQ_USER_REFS
Description Range applied to analogue reference parameters
Units Hz
Range of [MIN] -550.00 to 550.00
Range of [MAX] 0.00 to 550.00

This variable maximum is applied to Analogue Reference 1 (01.036), Analogue Reference 2 (01.037) and Keypad Reference (01.017).

The maximum applied to these parameters is the same as other frequency reference parameters.

VM_SPEED_FREQ_USER_REFS [MAX] = VM_SPEED_FREQ_REF[MAX]

However the minimum is dependent on Negative Reference Clamp Enable (01.008) and Bipolar Reference Enable (01.010).

Negative Reference |Bipolar

Clamp Enable Reference VM_SPEED_FREQ_USER_REFS[MIN]

(01.008) Enable (01.010)

0 0 If Select Motor 2 Parameters (11.045) = 0 Minimum Reference
Clamp (01.007), otherwise M2 Minimum Reference Clamp (21.002)

0 1 -VM_SPEED_FREQ_REF[MAX]

1 0 0.00

1 1 -VM_SPEED_FREQ_REF[MAX]

Note - Parameter 11.045 is not available on M100/M101 and so only the Motor 1 parameters are relevant.

Identifier VM_SUPPLY_LOSS_LEVEL
Description Range applied to the supply loss threshold
Units \'/
Range of [MIN] 0 to 1150
Range of [MAX] 0to 1150

VM_SUPPLY_LOSS_LEVEL[MAX] = VM_DC_VOLTAGE_SET[MAX]

VM_SUPPLY_LOSS_LEVEL[MIN] is drive voltage rating dependent. See the table below.

Voltage level

200V [400v [575v (1) [690V (2)

VM_SUPPLY LOSS LEVEL[MIN] [205 [410 [540 540

(1) Unidrive M frame size 5 and above only

(2) Unidrive M frame size 7 and above only

Range of [MAX]

Identifier VM_TORQUE_CURRENT
Description Range applied to torque and torque producing current parameters.
Units %

Range of [MIN] -1000.0 to 0.0
0.0 to 1000.0

(11.045)

Select Motor 2 Parameters

VM_TORQUE_CURRENT[MAX]

0

VM_MOTOR1_CURRENT_LIMIT[MAX]

1

VM_MOTOR2_CURRENT_LIMIT[MAX]

VM_TORQUE_CURRENT[MIN] = -VM_TORQUE_CURRENT[MAX]

Identifier VM_TORQUE_CURRENT_UNIPOLAR
Description Unipolar version of VM_TORQUE_CURRENT
Units %
Range of [MIN] 0.0
Range of [MAX] 0.0 to 1000.0

VM_TORQUE_CURRENT_UNIPOLAR[MAX] = VM_TORQUE_CURRENT[MAX]

VM_TORQUE_CURRENT_UNIPOLAR[MIN] =0.0

Unidrive M400 Parameter Reference Guide
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Identifier VM_USER_CURRENT
Description Range applied to torque reference and percentage load parameters
Units %

Range of [MIN] -1000.0 to 0.0
Range of [MAX] 0.0 to 1000.0

VM_USER_CURRENT[MAX] = User Current Maximum Scaling (04.024)

VM_USER_CURRENT[MIN] = -VM_USER_CURRENT[MAX]

14
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Menu 1 Single Line Descriptions — Frequency References

Mode: RFC-A
Parameter Range Default Type
01.001|Reference Selected +VM_SPEED FREQ_REF Hz RO [Num| ND | NC | PT
01.002Pre-skip Filter Reference +VM_SPEED FREQ_REF Hz RO [Num | ND | NC | PT
01.003|Pre-ramp Reference +VM_SPEED _FREQ_REF Hz RO [Num| ND | NC | PT
01.004 |Reference Offset +VM_SPEED FREQ_REF Hz 0.00 Hz RW | Num us
01.005)Jog Reference 0.00 to 300.00 Hz 1.50 Hz RW | Num us
01.006{Maximum Speed +VM_POSITIVE_REF_CLAMP Hz ooz o000z 1Rw | Num us
01.007 {Minimum Speed +VM_NEGATIVE_REF_CLAMP1 Hz 0.00 Hz RW | Num uUs
01.008|Negative Reference Clamp Enable Off (0) or On (1) Off (0) RW | Bit us
01.009Reference Offset Select 0to2 0 RW | Num us
01.010|Bipolar Reference Enable Off (0) or On (1) Off (0) RW | Bit us
01.011|Reference On Off (0) or On (1) RO | Bit | ND|NC | PT
01.012|Reverse Select Off (0) or On (1) RO | Bit |[ND|NC | PT
01.013|Jog Select Off (0) or On (1) RO | Bit | ND | NC | PT
A1 A2 (0), A1 Preset (1), A2 Preset (2),
01.014|Reference Selector Preset (3), Keypad (4), Reserved (5), A1 A2 (0) RW | Txt us
Keypad Ref (6)

01.015)Preset Selector 0to9 0 RW | Num us
01.016|Preset Selector Timer 0.0t0400.0 s 10.0 s RW | Num us
01.017|Keypad Control Mode Reference +VM_SPEED _FREQ USER_REFS Hz 0.00 Hz RO | Num NC | PT | PS
01.021|Preset Reference 1 +VM_SPEED_FREQ_REF Hz 0.00 Hz RW | Num us
01.022|Preset Reference 2 +VM_SPEED_FREQ_REF Hz 0.00 Hz RW | Num us
01.023|Preset Reference 3 +VM_SPEED_FREQ_REF Hz 0.00 Hz RW | Num us
01.024 |Preset Reference 4 +VM_SPEED_FREQ_REF Hz 0.00 Hz RW | Num us
01.025Preset Reference 5 +VM_SPEED_FREQ_REF Hz 0.00 Hz RW | Num us
01.026 |Preset Reference 6 +VM_SPEED_FREQ_REF Hz 0.00 Hz RW | Num us
01.027 |Preset Reference 7 +VM_SPEED_FREQ_REF Hz 0.00 Hz RW | Num us
01.028|Preset Reference 8 +VM_SPEED_FREQ_REF Hz 0.00 Hz RW | Num us
01.029]Skip Reference 1 0.00 to 550.00 Hz 0.00 Hz RW | Num us
01.030Skip Reference Band 1 0.00 to 25.00 Hz 0.50 Hz RW | Num us
01.031Skip Reference 2 0.00 to 550.00 Hz 0.00 Hz RW | Num us
01.032Skip Reference Band 2 0.00 to 25.00 Hz 0.50 Hz RW | Num uUsS
01.033Skip Reference 3 0.00 to 550.00 Hz 0.00 Hz RW | Num us
01.034|Skip Reference Band 3 0.00 to 25.00 Hz 0.50 Hz RW | Num uUsS
01.035]Reference In Rejection Zone Off (0) or On (1) RO | Bit |[ ND|NC | PT
01.036|Analog Reference 1 +VM_SPEED FREQ USER_REFS Hz 0.00 Hz RO | Num NC
01.037|Analog Reference 2 +VM_SPEED_FREQ_USER_REFS Hz 0.00 Hz RO | Num NC
01.038Percentage Trim +100.00 % 0.00 % RW | Num NC
01.041|Reference Select Flag 1 Off (0) or On (1) Off (0) RW | Bit NC
01.042Reference Select Flag 2 Off (0) or On (1) Off (0) RW | Bit NC
01.043|Reference Select Flag 3 Off (0) or On (1) Off (0) RW | Bit NC
01.045|Preset Select Flag 1 Off (0) or On (1) Off (0) RW | Bit NC
01.046|Preset Select Flag 2 Off (0) or On (1) Off (0) RW | Bit NC

01.047 |Preset Select Flag 3 Off (0) or On (1) Off (0) RW | Bit NC
01.048|Preset Selector Timer Reset Off (0) or On (1) Off (0) RW | Bit NC
01.049|Reference Selected Indicator 1t06 RO |[Num | ND | NC | PT
01.050Preset Selected Indicator 1t08 RO |[Num | ND | NC | PT
01.051|Power-up Keypad Control Mode Reference Reset (0), Last (1), Preset (2) Reset (0) RW [ Txt us
01.057|Force Reference Direction None (0), Forward (1), Reverse (2) None (0) RW | Txt

01.069|Reference in rpm +33000 rpm RO |[Num | ND | NC | PT
01.070)Clamped Reference +VM_SPEED_FREQ_REF Hz RO [Num | ND | NC | PT
01.071Alternative Reference +VM_SPEED FREQ_REF Hz 0.00 Hz RO | Num NC
01.072]Alternative Reference Enable Off (0) or On (1) RO | Bit | ND|NC | PT

RW [Read / Write RO |Read-only Bit |Bit parameter | Txt |Text string Date [Date parameter | Time |Time parameter

Chr [Character parameter | Bin |Binary parameter | IP [IP address Mac |[MAC address Ver |Version number | SMP |Slot, menu, parameter
Num{Number parameter | DE |Destination ND zl:fault value RA JRating dependent | NC |Non-copyable PT |Protected

; Power-
FI [Filtered US |User save PS down save
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Menu 1 - Frequency References

Mode: RFC-A
References
Analogue
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Fig.1.1: Reference Select
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Jog Reverse
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* I Salect Molor 2 Paramatars (11.045) = 1 then M2 Maximum
Speed (21.001) and M2 Minimum Spaed (21.002) are used instead.
** Minimum speed is limited to & minimum value of 0 at this point.
"* Used by the mechanical brake controller (see Manu 12)
Fig.1.2: Pre-filter Reference Select
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rEnce 1
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Skip Bard 1 (01.030)
Skip Reference 2 (01.031) »01.003
Shkip Band 2 (01.032)
Skip Reference 3(01.033)
Skip Barmd 3(01.034)
Referance In
Rajection Zone
Refersnce in rpm <01.069
Fig.1.3: Pre-ramp Reference Select
Parameter 01.001 Reference Selected
Short description Displays the basic reference selected from the available sources
Mode RFC-A
Minimum -VM_SPEED_FREQ_REF Maximum VM_SPEED FREQ_REF
Default Units Hz
Type 32 Bit Volatile Update Rate 4ms write
Display Format Standard Decimal Places 2
Coding RO, VM, ND, NC, PT
Reference Selected (01.001) is the basic reference selected from the available sources including the effect of the reference offset. See Fig.1.1.
Parameter 01.002 Pre-skip Filter Reference
Short description Displays the level of the reference after the reference clamps
Mode RFC-A
Minimum -VM_SPEED_FREQ_REF Maximum VM_SPEED FREQ_REF
Default Units Hz
Type 32 Bit Volatile Update Rate 4ms write
Display Format Standard Decimal Places 2
Coding RO, VM, ND, NC, PT
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Pre-skip Filter Reference (01.002) is the reference before the skip filtering as indicated in Fig. 1.2.

Parameter

01.003 Pre-ramp Reference

Short description

Displays the final output from the reference system

Mode

RFC-A

Minimum -VM_SPEED_FREQ_REF Maximum VM_SPEED_FREQ_REF
Default Units Hz

Type 32 Bit Volatile Update Rate 4ms write

Display Format Standard Decimal Places 2

Coding

RO, VM, ND, NC, PT

Parameter 01.004 Reference Offset

Short description Defines the the offset applied to the reference

Mode RFC-A

Minimum -VM_SPEED_FREQ_REF Maximum VM_SPEED_FREQ_REF
Default 0.00 Units Hz

Type 32 Bit User Save Update Rate 4ms read

Display Format Standard Decimal Places 2

Coding RW, VM

Fig.1.3 shows the process from the Pre-skip Filter Reference (01.002) to the Pre-ramp Reference (01.003). The Pre-ramp Reference (01.003) is the final output
from the Menu 01 reference system that is fed into the Menu 02 ramp system.

If Reference Offset Select (01.009) = 0 then Reference Selected (01.001) is the selected reference multiplied by [1 + Percentage Trim (01.038) / 100.00)].

If Reference Offset Select (01.009) = 1 then the Reference Offset (01.004) is added to the selected reference to give Reference Selected (01.001).

If Reference Offset Select (01.009) = 2 then Reference Selected (01.001) is the selected reference plus the Maximum reference frequency multiplied by

(Percentage Trim (01.038) / 100.00). Maximum reference frequency is normally the value of Maximum Speed (01.006) but refer to Variable

Maximum VM_SPEED_FREQ_REF for a full definition.

Parameter 01.005 Jog Reference

Short description Defines the reference when jog is enabled

Mode RFC-A

Minimum 0.00 Maximum 300.00
Default 1.50 Units Hz

Type 16 Bit User Save Update Rate 4ms read
Display Format Standard Decimal Places 2

Coding RwW, BU

Parameter 01.006 Maximum Speed

Short description Defines the maximum value for the reference

Mode RFC-A

Minimum -VM_POSITIVE_REF_CLAMP Maximum VM_POSITIVE_REF_CLAMP
Default See exceptions below Units Hz

Type 32 Bit User Save Update Rate Background read
Display Format Standard Decimal Places 2

Coding RW, VM

Region Default Value

50Hz 50.00

60Hz 60.00

Maximum Speed (01.006) provides a limit on the maximum speed demand. (If Select Motor 2 Parameters (11.045) = 1 then M2 Maximum Speed (21.001) is

used instead.)

Parameter 01.007 Minimum Speed

Short description Defines the minimum value for the reference

Mode RFC-A

Minimum -VM_NEGATIVE_REF_CLAMP1 Maximum VM_NEGATIVE_REF_CLAMP1
Default 0.00 Units Hz

Type 32 Bit User Save Update Rate Background read

Display Format Standard Decimal Places 2

Coding RW, VM

If Negative Reference Clamp Enable (01.008) = 1 then Minimum Speed (01.007) is forced to be a negative value and is applied to the final reference as the
negative limit. If Negative Reference Clamp Enable (01.008) = 0 then - Maximum Speed (01.006) is applied to the final reference as the negative limit. (If
Select Motor 2 Parameters (11.045) = 1 then M2 Minimum Speed (21.002) is used instead.)

The minimum speed is also used to provide the minimum speed limit for uni-polar mode (i.e. Bipolar Reference Enable (01.010) = 0) after

the Reference Selected (01.001) as shown in Fig.1.2.
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Parameter

01.008 Negative Reference Clamp Enable

Short description Set to 1 to allow the minimum reference clamp value to be negative

Mode RFC-A

Minimum 0 Maximum 1

Default 0 Units

Type 1 Bit User Save Update Rate Background read
Display Format Standard Decimal Places 0

Coding RW

See Minimum Speed (01.007).

Parameter 01.009 Reference Offset Select

Short description Enables the use of the reference offset

Mode RFC-A

Minimum 0 Maximum 2

Default 0 Units

Type 8 Bit User Save Update Rate 4ms read
Display Format Standard Decimal Places 0

Coding RW

See Reference Offset (01.004).

Parameter 01.010 Bipolar Reference Enable

Short description Enables the minimum value of the reference to be negative

Mode RFC-A

Minimum 0 Maximum 1

Default 0 Units

Type 1 Bit User Save Update Rate 4ms read
Display Format Standard Decimal Places 0

Coding RW

See Minimum Speed (01.007).

Parameter 01.011 Reference On

Short description Indicates that the reference from the reference system is active

Mode RFC-A

Minimum 0 Maximum 1

Default Units

Type 1 Bit Volatile Update Rate 2ms write
Display Format Standard Decimal Places 0

Coding RO, ND, NC, PT

Reference On (01.011), which is controlled by the drive sequencer (see Menu 06) indicates that the reference from the reference system is active. Note that

Reference On (01.011) is also used to enable and disable the Hard Frequency Reference (03.022).

Parameter 01.012 Reverse Select

Short description Indicates when the reverse function is active

Mode RFC-A

Minimum 0 Maximum 1

Default Units

Type 1 Bit Volatile Update Rate 2ms write
Display Format Standard Decimal Places 0

Coding RO, ND, NC, PT

Parameter 01.013 Jog Select

Short description Indicates when the jog function is active

Mode RFC-A

Minimum 0 Maximum 1

Default Units

Type 1 Bit Volatile Update Rate 2ms write
Display Format Standard Decimal Places 0

Coding RO, ND, NC, PT

Jog Select (01.013) which is controlled by the drive sequencer (see Menu 06), is used to select the Jog Reference (01.005).

Reverse Select (01.012), which is controlled by the drive sequencer (see Menu 06), is used to invert Reference Selected (01.001) or the Jog Reference (01.005).
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Parameter

01.014 Reference Selector

Short description Defines the source for the reference

Mode RFC-A

Minimum 0 Maximum 6

Default 0 Units

Type 8 Bit User Save Update Rate 4ms read

Display Format Standard Decimal Places 0

Coding RW, TE

Value Text Description

0 A1 A2 Analogue reference 1 or 2 selected by terminal input

1 A1 Preset Analogue reference 1 or Presets selected by terminal input
2 A2 Preset Analogue reference 2 or Presets selected by terminal input
3 Preset Preset reference selected by terminal

4 Keypad Keypad reference selected

5 Reserved Reserved

6 Keypad Ref Keypad reference selected but no control mode

See Control Word Enable (06.043) which will take priority over Reference Selector (01.014).

Reference Selector (01.014) is automatically set up when a new drive configuration is programmed (see Drive Configuration (11.034) ).

Reference Selector (01.014) defines how Reference Selected Indicator (01.049) is derived. If Reference Selector (01.014) is not setto 0

Reference Selected Indicator (01.049) is equal to Reference Selector (01.014). If Reference Selector (01.014) = 0 then Reference Selected Indicator (01.049) is

controlled by the reference select flags as shown below. The higher numbered flags have priority over the lower numbered flags.

Reference select flag_] states

Reference Selected Indicator (01.049)

All reference select flags equalto 0 |1

Reference Select Flag 1 (01.041) =1

Reference Select Flag 2 (01.042) = 1

Reference Select Flag 3 (01.043) = 1

2
3
4

gfg‘:‘s;"‘e’ecm’ Preset Selected Indicator (01.050)

0 Controlled by the preset select flags (01.045 to 01.047)
1 1

2 2

3 3

4 4

5 5

6 6

7 7

8 8

9 Controlled by the present reference selector timer (see

Preset Selector Timer (01.016))

Preset Selector (01.015) defines how Preset Selected Indicator (01.050) is derived as shown below.

When Preset Selector (01.015) = 0 then Preset Selected Indicator (01.050) is defined by the preset select flags as shown below.

Preset Select Flag 3 Preset Select Flag 2 Preset Select Flag 1 Preset Selected Indicator
(01.047) (01.046) (01.045) (01.050)

0 0 0 1

0 0 1 2

0 1 0 3

0 1 1 4

1 0 0 5

1 0 1 6

1 1 0 7

1 1 1 8

Reference Selected Indicator (01.049) and Preset Selected Indicator (01.050) then define the reference to be used as shown below.
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(01.049)

Reference Selected Indicator|Preset Selected Indicator

(01.050)

Reference

1

1

Analog Reference 1 (01.036)

1

>1

Preset reference defined by the value of
Preset Selected Indicator (01.050)

1

Analog Reference 2 (01.037)

>1

Preset reference defined by the value of
Preset Selected Indicator (01.050)

Preset reference defined by the value of
Preset Selected Indicator (01.050)

Keypad Control Mode Reference (01.017)

Not used

ojoaldh] w

Keypad Control Mode Reference (01.017)

If Reference Selected Indicator (01.049) = 4 the Keypad Control Mode Reference (01.017) is used and the sequencer operates in keypad mode where the start
and stop functions are provided from the drive keypad. Jog Select (01.013) is always 0 when keypad mode is active.

If Reference Selected Indicator (01.049) = 6 the Keypad Control Mode Reference (01.017) is used, but keypad start and stop switches are not active.

Parameter 01.015 Preset Selector

Short description Defines which preset is used for the reference

Mode RFC-A

Minimum 0 Maximum 9

Default 0 Units

Type 8 Bit User Save Update Rate 4ms read
Display Format Standard Decimal Places 0

Coding RW

See Reference Selector (01.014).

Parameter 01.016 Preset Selector Timer

Short description Defines the time between changes of preset selector

Mode RFC-A

Minimum 0.0 Maximum 400.0
Default 10.0 Units S

Type 16 Bit User Save Update Rate Background read
Display Format Standard Decimal Places 1

Coding RW

If Preset Selector (01.015) = 9 then Preset Selected Indicator (01.050) is incremented by one at intervals defined by Preset Selector Timer (01.016). When
Preset Selected Indicator (01.050) has a value of 8 and is incremented it rolls over to 1. If Preset Selector Timer Reset (01.048) = 1 and Preset Selector

(01.015) = 9, then Preset Selected Indicator (01.050) is held at 1 and the internal timer is reset.

Parameter 01.017 Keypad Control Mode Reference

Short description Displays the value of the keypad reference

Mode RFC-A

Minimum -VM_SPEED_FREQ_USER_REFS Maximum VM_SPEED_FREQ_USER_REFS
Default 0.00 Units Hz

Type 32 Bit Power Down Save Update Rate 4ms read

Display Format Standard Decimal Places 2

Coding RO, VM, NC, PT

See Reference Selector (01.014) for selection of the Keypad Control Mode Reference (01.017).

Parameter 01.021 Preset Reference 1

Short description Defines the value for preset reference 1

Mode RFC-A

Minimum -VM_SPEED_FREQ_REF Maximum VM_SPEED_FREQ_REF
Default 0.00 Units Hz

Type 32 Bit User Save Update Rate 4ms read

Display Format Standard Decimal Places 2

Coding RW, VM

See Reference Selector (01.014).

Parameter 01.022 Preset Reference 2

Short description Defines the value for preset reference 2

Mode RFC-A

Minimum -VM_SPEED _FREQ_REF Maximum VM_SPEED_FREQ_REF
Default 0.00 Units Hz

Type 32 Bit User Save Update Rate 4ms read

Display Format Standard Decimal Places 2

Coding RW, VM

See Reference Selector (01.014).

Unidrive M400 Parameter Reference Guide

Issue: 01.05.02.02

21



Parameter 01.023 Preset Reference 3

Short description Defines the value for preset reference 3

Mode RFC-A

Minimum -VM_SPEED _FREQ _REF Maximum VM_SPEED_FREQ_REF
Default 0.00 Units Hz

Type 32 Bit User Save Update Rate 4ms read

Display Format Standard Decimal Places 2

Coding RW, VM

See Reference Selector (01.014).

Parameter 01.024 Preset Reference 4

Short description Defines the value for preset reference 4

Mode RFC-A

Minimum -VM_SPEED_FREQ_REF Maximum VM_SPEED_FREQ_REF
Default 0.00 Units Hz

Type 32 Bit User Save Update Rate 4ms read

Display Format Standard Decimal Places 2

Coding RW, VM

See Reference Selector (01.014).

Parameter 01.025 Preset Reference 5

Short description Defines the value for preset reference 5

Mode RFC-A

Minimum -VM_SPEED_FREQ_REF Maximum VM_SPEED_FREQ_REF
Default 0.00 Units Hz

Type 32 Bit User Save Update Rate 4ms read

Display Format Standard Decimal Places 2

Coding RW, VM

See Reference Selector (01.014).

Parameter 01.026 Preset Reference 6

Short description Defines the value for preset reference 6

Mode RFC-A

Minimum -VM_SPEED_FREQ_REF Maximum VM_SPEED_FREQ_REF
Default 0.00 Units Hz

Type 32 Bit User Save Update Rate 4ms read

Display Format Standard Decimal Places 2

Coding RW, VM

See Reference Selector (01.014).

Parameter 01.027 Preset Reference 7

Short description Defines the value for preset reference 7

Mode RFC-A

Minimum -VM_SPEED_FREQ_REF Maximum VM_SPEED_FREQ_REF
Default 0.00 Units Hz

Type 32 Bit User Save Update Rate 4ms read

Display Format Standard Decimal Places 2

Coding RW, VM

See Reference Selector (01.014).

Parameter 01.028 Preset Reference 8

Short description Defines the value for preset reference 8

Mode RFC-A

Minimum -VM_SPEED_FREQ_REF Maximum VM_SPEED_FREQ_REF
Default 0.00 Units Hz

Type 32 Bit User Save Update Rate 4ms read

Display Format Standard Decimal Places 2

Coding RW, VM

See Reference Selector (01.014).
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Parameter 01.029 Skip Reference 1

Short description Defines the 1st reference point to skip

Mode RFC-A

Minimum 0.00 Maximum 550.00

Default 0.00 Units Hz

Type 32 Bit User Save Update Rate Background read
Display Format Standard Decimal Places 2

Coding RW

The skip references functions are available to prevent continuous operation within a specified frequency range (i.e. where mechanical resonance may occur).

When Skip Reference 1 (01.029) = O Filter 1 is disabled. Skip Reference Band 1 (01.030) defines the range either side of Skip Reference 1 (01.029) over which

references are rejected in either direction. The actual rejection band is therefore twice that defined by Skip Reference Band 1 (01.030) with Skip Reference 1
(01.029) as the centre of the band. When the selected reference is within the rejection band the lower limit of the band is passed through the filter so that

reference is always less than demanded.

Filter 2 (Skip Reference 2 (01.031), Skip Reference Band 2 (01.032)) and Filter 3 (Skip Reference 3 (01.033), Skip Reference Band 3 (01.034)) operate in the

same ways as Filter 1.

If any of the filters are active (i.e. the reference is within their rejection band) Reference In Rejection Zone (01.035) is set to 1, otherwise it is 0.

This parameter is unipolar, but the skip frequency operates at this frequency for both directions of rotation.

Parameter 01.030 Skip Reference Band 1

Short description Defines the range either side of skip reference 1 to be implemented

Mode RFC-A

Minimum 0.00 Maximum 25.00

Default 0.50 Units Hz

Type 16 Bit User Save Update Rate Background read
Display Format Standard Decimal Places 2

Coding RW, BU

See Skip Reference 1 (01.029).

Parameter 01.031 Skip Reference 2

Short description Defines the 2nd reference point to skip

Mode RFC-A

Minimum 0.00 Maximum 550.00

Default 0.00 Units Hz

Type 32 Bit User Save Update Rate Background read
Display Format Standard Decimal Places 2

Coding RW

See Skip Reference 1 (01.029).

Parameter 01.032 Skip Reference Band 2

Short description Defines the range either side of skip reference 2 to be implemented

Mode RFC-A

Minimum 0.00 Maximum 25.00

Default 0.50 Units Hz

Type 16 Bit User Save Update Rate Background read
Display Format Standard Decimal Places 2

Coding RW, BU

See Skip Reference 1 (01.029).

Parameter 01.033 Skip Reference 3

Short description Defines the 3rdreference point to skip

Mode RFC-A

Minimum 0.00 Maximum 550.00

Default 0.00 Units Hz

Type 32 Bit User Save Update Rate Background read
Display Format Standard Decimal Places 2

Coding RW

See Skip Reference 1 (01.029).

Parameter 01.034 Skip Reference Band 3

Short description Defines the range either side of skip reference 3 to be implemented

Mode RFC-A

Minimum 0.00 Maximum 25.00

Default 0.50 Units Hz

Type 16 Bit User Save Update Rate Background read
Display Format Standard Decimal Places 2

Coding RW, BU
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See Skip Reference 1 (01.029).

Parameter 01.035 Reference In Rejection Zone

Short description Displays when the reference is in 1 of the pre-defined rejection zones
Mode RFC-A

Minimum 0 Maximum 1

Default Units

Type 1 Bit Volatile Update Rate 4ms write
Display Format Standard Decimal Places 0

Coding RO, ND, NC, PT

See Skip Reference 1 (01.029).

Parameter 01.036 Analog Reference 1

Short description Ea?gpeensc;he relationship between the final value from analog 1 input and the frequency or speed
Mode RFC-A

Minimum -VM_SPEED_FREQ_USER_REFS |Maximum VM_SPEED_FREQ_USER_REFS
Default 0.00 Units Hz

Type 32 Bit Volatile Update Rate 1ms read

Display Format Standard Decimal Places 2

Coding RO, VM, NC

Analog Reference 1 (01.036) or Analog Reference 2 (01.037) should be used as the destinations for drive analog inputs when these provide the frequency
reference. The variable maximum/minimum applied to Analog Reference 1 (01.036) or Analog Reference 2 (01.037) gives the relationship shown below between
the final value from the analog input and the frequency reference.

Speed Maximum Speed
demand (01,006 or 21.001)
Minimum Spoed
(0. 007F)
100% T
Final analog
input value

Speed & Maximum Speed
demand (07006 or 21.001)
00 T
Firal analog
input value

- Maximum Speed
{071,006 or 21,001

Negative Minimum Refarence Enable (01.008)=10
Bipolar Reference Enable (01.010) =1

Nagative Minimum Reference Enabde (01.008) =0
Bipotar Reference Enable (01.010) =0

Negative Minimum Reference Enable (01.008) =1
Bipolar Referance Enable (01.010) =0

Speed " Maximum Speed Speed & Maximum Speed
demand (01.006 or 21.001) demand (01.008, 21.001,
-1.007 or -21.002)
00% T 00% T
Final analog Final analog
input value . input value
Maximum Speed
(01.008, 21.001,
-1.007 or -21.002)

Negative Minimum Refarence Enabe (01.008)=1

Bipolar Reference Enable (01.010) =1

Fig.1.4; Reference from an analog input

Parameter 01.037 Analog Reference 2

Short description llz}?éipeensctehe relationship between the final value from analog input 2 and the frequency or speed
Mode RFC-A

Minimum -VM_SPEED_FREQ_USER_REFS Maximum VM_SPEED_FREQ_USER_REFS
Default 0.00 Units Hz

Type 32 Bit Volatile Update Rate 4ms read

Display Format Standard Decimal Places 2

Coding RO, VM, NC

See Analog Reference 1 (01.036).
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Parameter

01.038 Percentage Trim

Short description Defines the value of the reference trim as a percentage

Mode RFC-A

Minimum -100.00 Maximum 100.00
Default 0.00 Units %

Type 16 Bit Volatile Update Rate 4ms read
Display Format Standard Decimal Places 2

Coding RW, NC

See Reference Offset (01.004).

Parameter 01.041 Reference Select Flag 1

Short description Defines which reference is selected by the drive

Mode RFC-A

Minimum 0 Maximum 1

Default 0 Units

Type 1 Bit Volatile Update Rate 4ms read
Display Format Standard Decimal Places 0

Coding RW, NC

See Reference Selector (01.014).

Parameter 01.042 Reference Select Flag 2

Short description Defines which reference is selected by the drive

Mode RFC-A

Minimum 0 Maximum 1

Default 0 Units

Type 1 Bit Volatile Update Rate 4ms read
Display Format Standard Decimal Places 0

Coding RW, NC

See Reference Selector (01.014).

Parameter 01.043 Reference Select Flag 3

Short description Defines which reference is selected by the drive

Mode RFC-A

Minimum 0 Maximum 1

Default 0 Units

Type 1 Bit Volatile Update Rate 4ms read
Display Format Standard Decimal Places 0

Coding RW, NC

See Reference Selector (01.014).

Parameter 01.045 Preset Select Flag 1

Short description Defines which preset is selected by the drive

Mode RFC-A

Minimum 0 Maximum 1

Default 0 Units

Type 1 Bit Volatile Update Rate 4ms read
Display Format Standard Decimal Places 0

Coding RW, NC

See Reference Selector (01.014).

Parameter 01.046 Preset Select Flag 2

Short description Defines which preset is selected by the drive

Mode RFC-A

Minimum 0 Maximum 1

Default 0 Units

Type 1 Bit Volatile Update Rate 4ms read
Display Format Standard Decimal Places 0

Coding RW, NC

See Reference Selector (01.014).
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Parameter

01.047 Preset Select Flag 3

Short description Defines which preset is selected by the drive

Mode RFC-A

Minimum 0 Maximum 1

Default 0 Units

Type 1 Bit Volatile Update Rate 4ms read
Display Format Standard Decimal Places 0

Coding RW, NC

See Reference Selector (01.014).

Parameter 01.048 Preset Selector Timer Reset

Short description Set to 1 to hold the preset selected indicator at 1

Mode RFC-A

Minimum 0 Maximum 1

Default 0 Units

Type 1 Bit Volatile Update Rate Background read
Display Format Standard Decimal Places 0

Coding RW, NC

See Preset Selector Timer (01.016).

Parameter 01.049 Reference Selected Indicator

Short description Displays which reference is currently selected

Mode RFC-A

Minimum 1 Maximum 6

Default Units

Type 8 Bit Volatile Update Rate 4ms write
Display Format Standard Decimal Places 0

Coding RO, ND, NC, PT

See Reference Selector (01.014).

Parameter 01.050 Preset Selected Indicator

Short description Displays which preset is currently selected

Mode RFC-A

Minimum 1 Maximum 8

Default Units

Type 8 Bit Volatile Update Rate 4ms write
Display Format Standard Decimal Places 0

Coding RO, ND, NC, PT

See Reference Selector (01.014).

Parameter 01.051 Power-up Keypad Control Mode Reference

Short description Defines which value of keypad control mode reference is displayed at power-up
Mode RFC-A

Minimum 0 Maximum 2

Default 0 Units

Type 8 Bit User Save Update Rate Power-up read
Display Format Standard Decimal Places 0

Coding RW, TE

Value Text Description

0 Reset Keypad reference is zero

1 Last Keypad reference is the last used value
2 Preset Keypad reference is copied from Preset speed 1 (01.21)

Power-

up Keypad Control Mode Reference

Value wrriten to

Keypad Control Mode Reference

Power-up Keypad Control Mode Reference (01.051) defines the value written to Keypad Control Mode Reference (01.017) at power-up as given below.

(01.051) (01.017) at power-up
0 0.0
The value in
1 Keypad Control Mode Reference
(01.017) at the previous power-down
9 The value saved in Preset Reference 1
(01.021)
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Parameter 01.057 Force Reference Direction

Short description Defines the direction of the reference

Mode RFC-A

Minimum 0 Maximum 2
Default 0 Units

Type 8 Bit Volatile Update Rate 4ms read
Display Format Standard Decimal Places 0
Coding RW, TE

Value Text

0 None

1 Forward

2 Reverse

If Force Reference Direction (01.057) = 0 then it has no effect. If Force Reference Direction (01.057) is non-zero then the modulus of the reference is used and

the sign is defined by the value of Force Reference Direction (01.057). If Force Reference Direction (01.057) = 1 then Pre-skip Filter Reference (01.002) is
always positive, and if Force Reference Direction (01.057) = 2 then Pre-skip Filter Reference (01.002) is always zero or negative.

Parameter 01.069 Reference in rom

Short description Displays the value of the reference in rpm

Mode RFC-A

Minimum -33000 Maximum 33000
Default Units rpm
Type 32 Bit Volatile Update Rate 4ms write
Display Format Standard Decimal Places 0

Coding RO, ND, NC, PT

Reference in rom (01.069) = Pre-ramp Reference (01.003) x 60 / Pole Pairs (see Number Of Motor Poles (05.011)).

Parameter 01.070 Clamped Reference

Short description Displays the reference that is provided for the PID controller

Mode RFC-A

Minimum -VM_SPEED_FREQ_REF Maximum VM_SPEED_FREQ_REF
Default Units Hz

Type 32 Bit Volatile Update Rate 4ms write

Display Format Standard Decimal Places 2

Coding

RO, VM, ND, NC, PT

The Clamped Reference (

01.070) is provided as a source for various drive user functions.

Parameter 01.071 Alternative Reference

Short description Defines the reference which is used as a destination for the output of the PID controller
Mode RFC-A

Minimum -VM_SPEED_FREQ_REF Maximum VM_SPEED_FREQ_REF
Default 0.00 Units Hz

Type 32 Bit Volatile Update Rate 4ms read

Display Format Standard Decimal Places 2

Coding RO, VM, NC

Alternative Reference (01.071) is provided as a destination for an alternative reference if required (such as a drive user function output).

If Alternative Reference (01.071) has been programmed as a destination, Alternative Reference Enable (01.072) is set to 1 automatically so that the alternative

reference is selected.

Parameter 01.072 Alternative Reference Enable

Short description Indicates when the Alternative Reference is being used

Mode RFC-A

Minimum 0 Maximum 1

Default Units

Type 1 Bit Volatile Update Rate 4ms read
Display Format Standard Decimal Places 0

Coding RO, ND, NC, PT

See Alternative Reference (01.071).
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Menu 2 Single Line Descriptions — Frequency Ramps

Mode: RFC-A
Parameter Range Default Type
02.001|Post Ramp Reference +VM_SPEED_FREQ_REF Hz RO |[Num | ND | NC | PT
02.002|Ramp Enable Off (0) or On (1) On (1) RW | Bit us
02.003 |Ramp Hold Off (0) or On (1) Off (0) RW | Bit uUs
02.004|Ramp Mode Select s S(?()Z)Stgggf‘g‘; élz’(3) Standard (1) RW | Txt us
02.005]Disable Ramp Output Off (0) or On (1) Off (0) RW | Bit uUs
02.006|S Ramp Enable Off (0) or On (1) Off (0) RW | Bit us
02.007 JMax Rate Of Change Of Acceleration 0.0 to 300.0 s?/100Hz 3.1 s2/100Hz RW | Num us
110V drive: 375V
200V drive: 375 V
02.008|Standard Ramp Voltage *VM_DC_VOLTAGE_SETV | 500V drive 80Hz: 750 W 1 py | Num RA uUs
575V drive: 895V
690V drive: 1075 V
02.009Deceleration Fail Detection Disable Off (0) or On (1) Off (0) RW | Bit us
02.010)Acceleration Rate Selector 0to9 0 RW | Num us
02.011JAcceleration Rate 1 +VM_ACCEL_RATE s 50s RW | Num us
02.012}Acceleration Rate 2 +VM_ACCEL_RATE s 50s RW | Num us
02.013JAcceleration Rate 3 +VM_ACCEL_RATE s 5.0s RW | Num us
02.014}Acceleration Rate 4 +VM_ACCEL_RATE s 50s RW | Num us
02.015)Acceleration Rate 5 +VM_ACCEL_RATE s 5.0s RW | Num us
02.016|Acceleration Rate 6 +VM_ACCEL_RATE s 50s RW | Num us
02.017JAcceleration Rate 7 +VM_ACCEL _RATE s 50s RW | Num us
02.018JAcceleration Rate 8 +VM_ACCEL_RATE s 50s RW | Num us
02.019]Jog Acceleration Rate +VM_ACCEL RATE s 0.2s RW | Num us
02.020|Deceleration Rate Selector Oto9 0 RW | Num us
02.021|Deceleration Rate 1 +VM_ACCEL_RATE s 10.0 s RW | Num us
02.022|Deceleration Rate 2 +VM_ACCEL_RATE s 10.0 s RW | Num uUsS
02.023|Deceleration Rate 3 +VM_ACCEL_RATE s 10.0 s RW | Num us
02.024 |Deceleration Rate 4 +VM_ACCEL_RATE s 10.0 s RW | Num uUsS
02.025]Deceleration Rate 5 +VM_ACCEL_RATE s 10.0 s RW | Num us
02.026 |Deceleration Rate 6 +VM_ACCEL_RATE s 10.0 s RW | Num us
02.027 |Deceleration Rate 7 +VM_ACCEL_RATE s 10.0 s RW | Num us
02.028 |Deceleration Rate 8 +VM_ACCEL_RATE s 10.0 s RW | Num us
02.029]Jog Deceleration Rate +VM_ACCEL_RATE s 0.2s RW | Num us
02.030JAcceleration Rate Selected Oto8 RO [Num| ND | NC | PT
02.031|Deceleration Rate Selected 0to8 RO [Num | ND | NC | PT
02.032]Acceleration Rate Select Bit 0 Off (0) or On (1) Off (0) RW | Bit NC
02.033|Acceleration Rate Select Bit 1 Off (0) or On (1) Off (0) RW | Bit NC
02.034 JAcceleration Rate Select Bit 2 Off (0) or On (1) Off (0) RW | Bit NC
02.035]Deceleration Rate Select Bit 0 Off (0) or On (1) Off (0) RW | Bit NC
02.036 |Deceleration Rate Select Bit 1 Off (0) or On (1) Off (0) RW | Bit NC
02.037 |Deceleration Rate Select Bit 2 Off (0) or On (1) Off (0) RW | Bit NC
02.038]Inertia Compensation Torque +1000.0 % RO [Num| ND | NC | PT
02.039JRamp Rate Units Oto2 0 RW | Num uUsS
02.040|S Ramp Percentage 0.0 to 50.0 % 0.0 % RW | Num us
02.041]S Ramp Set-up Mode Oto2 0 RW | Num uUsS
02.042|Maximum Rate Of Change Of Acceleration 1 0.0 to 300.0 s?/100Hz 0.0 s?/100Hz RW | Num us
02.043|Maximum Rate Of Change Of Acceleration 2 0.0 to 300.0 s?/100Hz 0.0 s?/100Hz RW | Num us
02.044 JMaximum Rate Of Change Of Acceleration 3 0.0 to 300.0 s?/100Hz 0.0 s?/100Hz RW | Num us
02.045|Maximum Rate Of Change Of Acceleration 4 0.0 to 300.0 s?/100Hz 0.0 s?/100Hz RW | Num us
RW [Read / Write RO |Read-only Bit |Bit parameter | Txt |Text string Date |Date parameter |Time|Time parameter
Chr [Character parameter | Bin |Binary parameter | IP [IP address Mac |[MAC address Ver |Version number | SMP |Slot, menu, parameter
Num{Number parameter | DE |Destination ND '(;lgfault value RA JRating dependent | NC |Non-copyable PT |Protected
. Power-
Fl [Filtered US |User save PS dc?wr? save
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Menu 2 - Frequency Ramps

Mode: RFC-A
Accelerafion rate salect bits Ac on Rate
U2034 | 02.033 | De.0az CRIBENNT
] i ] 1 Salector 02.010
[i] [i] T 2 "
1] i i : { Acceleration Rate
? 5 5 4 greseerrreerremee L] Selacted
7 0 T K i 0,4
7 i W L L |
7 7 7 8 90 il
----------- 3
Accolarafion Rate 1(02.011) ! i
Accelerafion Rafe 2 (02.012)
Acceleration Rate 3 (02.013)
Accelerafion Rafe 4 (02.014)
Accelaralion Rate 5(02.015)
Accolarafion Rate 6 (02.016)
Accolarafion Rata 7 (02.017) Jag
Accelerafion Rate 8 (02.018) Selact
Accelerafion Rate 1 (02.011)
Acceleration Rate 2 (02.012) —:fo
Accelerafion Rate 3 (02.013) ———=0 oo
Acceleration Rate 4 (02.014) —— 45 _
Accaleration Rate 5 (02.015) ———— 97 0 ¥ Final
Acceloration Rate 6 (02.016) —————80 1 acceleration
Acceleration Rate 7 (02.017) :Tago —0 rale
Accelerafion Rate 8 (02.018)
Accalaralion Rate 1(02.011)
Accalaralion Rata 2 (02.012)
Accelaration Rate 3 (02.013)
Acceleration Rate 4 (02.014)
Acceleration Rate 5 (02.015) —560
Accelerafion Rate § (02.016) ———=O )
Accalaration Rata 7 (02.017) jo Jog Accelaration
Acceleration Rate 8 (02.018) Rate (02.013)
Fresat Selected
Indicatar
01050 »
Fig.2.1a: Acceleration rate selection
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Deceleration rate selact bits

02037 | 02036 | 02035

Decaleration Rate

Selector 02.020

[

O O Ca Ry -

e e o B o Lo K Lt
e ] o ] ] i £

e D’ Y Bue:’ EY e’ Y

Deceleration Rate
Selectad

D ™~ F
7]

Diceleration Rate 1{02.021)
Deceleration Rate 2 (02.022)
Deceleration Rate 3 {02.023)
Deceleration Rale 4 (02.024)
Daceleration Rale 5 (02 025)
Daceleration Rate & (02 028)
Dacelaration Rate 7 (02.027)
Deceleration Rate § (02.028)

Jog
Selact

Decaleration Rate 1{02.021)
Decaleration Rate 2 (D2.022)
Decolaration Rate 3 {02.023)
Deceleration Rate 4 (02.024)
Deceleration Rate 5 (02.025)
Decaleration Rate 6 (02,026)
Decaleration Rate 7 (02.027)
Decaleration Rate & {02.028)

‘—%‘_’ Final
1 deceleration

— rate

Daceleration Rate 1(02.021)
Decaleration Rate 2 (02.022)
Daceleration Rate 3 (02.023)
Decelerafion Rate 4 (02.024)
Deceleralion Rate 5 (02.025)
Deceleralion Rate 6 (02.026)
Deceleration Rate 7 (02.027)
Decaleration Rate 8 (02.028)

FPresat Selected
Indicatar

01.050

og
Decelaration

Hate (02.029)

Fig.2.1b: Deceleration rate selection
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Open-Loop Made
Final acceleration and
deceleration rates
Ramp System Current Control
iMenu 4)
Rarmp Hold (2.003)
Pra-Ramp Ramp Mode Selact (02.004)
Rafarance 5 Ramp Enable (02.004)
Maximum Rate Of Change OF Acceleration (02.007)
Standard Ramp Voltage (02.008)
Decelerafion Failure Detection Disable (02.009)
Ramp Rate Units (02.039)
5 Ramp Percantage (02040}
5 Ramp Sat-up Mode (02.041)
Maximum Rate OF Change Of Acceleration 1 (02.0042)
Maximwum Rate OF Change Of Acceleration 2 (02.0043)
Meaximum Rate OFf Change Of Acceleration 3 (02.0044)
Maximum Rate Of Change OF Acceleration 4 (02.0045)
Final accelaration and Closed-Loop Mode
deceleration rates
Ramp System Ramp Enable Disabla Ramp
Pra-Ramp (02002 Cutput {02.005)
Rafarance Parameters as shown for Open-loop I Posf Ramp |
e I Referance |
|
|
* Ramp output
to Menu 3
Inertia
» Compensation
- Torque
i Motor and
Load
Torque Per Amp Inertia 02.038
(03.018)
Fig.2.2: Ramp system
Parameter 02.001 Post Ramp Reference
Short description Displays the output of the ramp system
Mode RFC-A
Minimum -VM_SPEED_FREQ_REF Maximum VM_SPEED FREQ_REF
Default Units Hz
Type 32 Bit Volatile Update Rate 16ms
Display Format Standard Decimal Places 2
Coding RO, VM, ND, NC, PT

The Post Ramp Reference (02.001) can be combined with the Hard Frequency Reference (03.022) to give the final frequency reference at the input to

the frequency controller (see Menu 03). If the Hard Frequency Reference (03.022) is used alone to give the final frequency reference, and the ramp
output is not required, then the ramp output can be disconnected by setting Disable Ramp Output (02.005) = 1. This ensures that the reference and

ramp systems do not affect the final frequency reference.

Parameter 02.002 Ramp Enable

Short description Set to 1 to enable the ramp system

Mode RFC-A

Minimum 0 Maximum 1

Default 1 Units

Type 1 Bit User Save Update Rate Background
Display Format Standard Decimal Places 0

Coding RW, BU
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If Ramp Enable (02.002) = 1 then the ramp system is present between the Pre-ramp Reference (01.003) and the Post Ramp Reference (02.001). If
Ramp Enable (02.002) = 0 then any changes in the Pre-ramp Reference (01.003) are reflected immediately in the Post Ramp Reference (02.001).

Parameter 02.003 Ramp Hold

Short description Set to 1 to hold the ramp system at its present value

Mode RFC-A

Minimum 0 Maximum 1
Default 0 Units

Type 1 Bit User Save Update Rate 1ms
Display Format Standard Decimal Places 0
Coding RW

If Ramp Hold (02.003) = 0 the ramp system functions normally. If Ramp Hold (02.003) is set to 1 and S Ramp Enable (02.006) = 0 the ramp system
output is held at its current level. If Ramp Hold (02.003) is subsequently set to 0 the ramp system output is released and continues to operate normally.
If S Ramp Enable (02.006) = 1 when Ramp Hold (02.003) is set to 1 the acceleration will ramp towards zero and the frequency will change in an S
curve towards a constant frequency. If a drive stop is requested (i.e. Reference On (01.011) = 0) the ramp hold function is disabled.

Parameter 02.004 Ramp Mode Select

Short description Defines the mode used by the ramp system

Mode RFC-A

Minimum 0 Maximum 3

Default 1 Units

Type 8 Bit User Save Update Rate 16ms
Display Format Standard Decimal Places 0

Coding RW, TE

Value Text Description

0 Fast Fast ramp

1 Standard Standard ramp with normal motor voltage
2 Std boost Standard ramp with high motor voltage
3 Fast boost Fast ramp with high motor volts

Acceleration is defined as a positive (forward) or negative (reverse) frequency change away from zero, and deceleration is defined as a change towards
zero. Ramp Mode Select (02.004) defines the ramp mode used for deceleration. During acceleration the frequency changes are based on the final
acceleration rate only.

0: Fast ramp
During deceleration the frequency changes are based on the final deceleration rate.

1: Standard ramp

The standard ramp controller operates in a similar way to open-loop mode except that once the standard ramp controller becomes active it remains
active until the RFC sequencer leaves the deceleration state. It is possible that the frequency may fall faster than the final deceleration rate as the motor
reaches standstill.

2: Standard ramp with motor voltage boost
Standard ramp with motor voltage boost is the same as standard ramp mode except that the magnetising current is boosted to increase the motor
losses and reduce the deceleration time.

If the Standard Ramp Voltage (02.008) is set to a level that is below the nominal d.c. link voltage level the motor will coast during deceleration because
the torque producing current reference is limited to prevent the motor from accelerating. There are circumstances where the motor may not decelerated
and so there is a system within the drive to detect this. In some circumstances this feature is undesirable and so can be disabled

(see Deceleration Fail Detection Disable (02.009) ).
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Voltage (02 008)

D.c. link voltage

0-g
0 Torgue producing

Standard Ramp current referance
Valtage {02.008) Pl _01 T
|
I
D.c. Link |
Vottage I
I
I
+ I
D.c. link voltage
o T T >~ - controller active
Standard Ramp

before deceleration

Deceleration reduced by d.c
link voltage controller to limit
d.z, link voliage

Frequancy'spead
before deceleration
Frequency/speed begins io
fall faster than the final
deceleration rate

T
e
Decaleration defined by / e
daceleration ramp rate

o

Zaro

frequency/speed

Fig.2.3: Standard ramp controller

3: Fast ramp with motor voltage boost

Fast ramp with motor voltage boost is the same as Fast ramp mode except that the magnetising current is boosted to increase the motor losses and

reduce the deceleration time.

Parameter 02.005 Disable Ramp Output

Short description Set to 1 to disable the ramp system

Mode RFC-A

Minimum 0 Maximum 1
Default 0 Units

Type 1 Bit User Save Update Rate 16ms
Display Format Standard Decimal Places 0
Coding RW

See Post Ramp Reference (02.001).

Parameter 02.006 S Ramp Enable

Short description Set to 1 to enable the use of S ramps

Mode RFC-A

Minimum 0 Maximum 1
Default 0 Units

Type 1 Bit User Save Update Rate 16ms
Display Format Standard Decimal Places 0
Coding RW

If S Ramp Enable (02.006) = 0 linear ramps are used, but if S Ramp Enable (02.006) = 1 a limit is applied to the rate of change of acceleration to give S

ramps. The S ramp function is disabled during deceleration when the standard ramp voltage controller is active. When the motor is accelerated again
the acceleration rate used by the S ramp function is reset to zero and has to rise to the programmed acceleration level at the programmed rate of

change (see Max Rate Of Change Of Acceleration (02.007) and S Ramp Set-up Mode (02.041) ).
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Parameter 02.007 Max Rate Of Change Of Acceleration

Short description Defines the maximum rate of change of acceleration used by the ramp system
Mode RFC-A

Minimum 0.0 Maximum 300.0

Default 3.1 Units s2/100Hz

Type 32 Bit User Save Update Rate Background read
Display Format Standard Decimal Places 1

Coding RW

A rate of change of acceleration can be applied such that the acceleration rate changes linearly between 0 and the value

in Max Rate Of Change Of Acceleration (02.007) during acceleration, and between Max Rate Of Change Of Acceleration (02.007) and O during
deceleration. If S Ramp Set-up Mode (02.041) = 0 then the maximum rate of change of acceleration in both directions, accelerating away from or
towards zero, is defined by Max Rate Of Change Of Acceleration (02.007).

The general equations are given below for a linear ramp and S ramp where

Aw is the required change of frequency or speed
apay IS the maximum allowed acceleration in units of frequency/s or speed/s

Jmax IS the maximum rate of change of acceleration (i.e. jerk) in units of frequency/s? or speed/s?
The time for a linear ramp to give a change of frequency or speed Aw is
Tlinear = AW / @pjax

If an S ramp is used wg is the change of frequency or speed as the acceleration changes from zero to aMax, i.e. the S shaped part of the frequency or
speed change.

— 2
WB = apmax” / 2dMax

If the required frequency or speed change is less than 2wB, i.e. Aw < 2wB, then the acceleration never reaches its limit and the ramp does not contain a
linear ramp section and the time for the ramp is given by

TsRamp1 = 2 V(AW / Iptax)
Otherwise
TsrRamp2 = (AW / @pay) + (@max / Imax)

The following is an example based on the default parameter values for Open-loop mode. The diagram below shows a change of frequency from OHz to
50Hz with the ramp rate set to 5.0s/100Hz and Max Rate Of Change Of Acceleration (02.007) set to its default value of 3.1s2/100Hz.

34 Unidrive M400 Parameter Reference Guide
Issue: 01.05.02.02



Linegar ramp: Ramp rate = 5.0 sM1100Hz

Fraquancy

Acceleration

Frequancy

Acceleration

Linear and S ramps

The required change of frequency Aw = 50Hz. The acceleration and jerk are converted from the parameter values as follows:

apax = 100/ ramp rate = 20.0Hz/s

Jmax = 100 / Max Rate Of Change Of Acceleration (02.007) = 32.3Hz/s?

The linear ramp time T jnear = AW X @p5¢ = 50.0/20.0 = 2.5s

The frequency change for the acceleration to reach its limit wg = aMaX2 [ 2dpax = 20.02/ (2 x 32.3) = 6.19Hz

The required frequency change for Aw = 50Hz and this is greater than 2wpg, i.e. Aw > 2 x 6.19Hz. Therefore the time for the ramp

TsRamp2 = (AW / @yia) + (@max / Juax) = (50.0 / 20.0) + (20.0 / 32.3) = 2.5 + 0.62 = 3.12s

Note that the default value of Max Rate Of Change Of Acceleration (02.007) has been chosen so that when it is combined with the default acceleration

rate, each of the S sections of the ramp is 20% of the overall time for the frequency change, i.e. 0.62/3.12 x 100% = 20%. This is the same as if

S Ramp Set-up Mode (02.041) = 2 and S Ramp Percentage (02.040) = 20% (see parameter S Ramp Set-up Mode (02.041) for alternative methods of

setting up the S ramp function).

If the required change of frequency had been 5.0Hz, i.e. less than 2 x wB, then the alternative equation should be used:
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TsRamp1 = 2 VAW / Jy) = 2 V(5.0 / 32.3) = 0.78s

For RFC-A mode the general equations are used in the same way as for Open-loop mode. The required values are calculated as follows:
Aw = 1000 / ramp rate

apax = 1000 / ramp rate

Jmax = 1000 / Max Rate Of Change Of Acceleration (02.007)

Parameter 02.008 Standard Ramp Voltage

Short description Defines the standard ramp voltage used by the ramp system

Mode RFC-A

Minimum -VM_DC_VOLTAGE_SET Maximum VM_DC_VOLTAGE_SET
Default See exceptions below Units \'

Type 16 Bit User Save Update Rate Background read
Display Format Standard Decimal Places 0

Coding RW, VM, RA

Voltage Region Default Value

110V All 375

200V All 375

400V 50Hz 750

400V 60Hz 775

575V All 895

690V All 1075

See Ramp Mode Select (02.004).

Parameter 02.009 Deceleration Fail Detection Disable

Short description Set to 1 to disable the deceleration fail detection function

Mode RFC-A

Minimum 0 Maximum 1

Default 0 Units

Type 1 Bit User Save Update Rate Background read
Display Format Standard Decimal Places 0

Coding RW

In the following circumstances it is possible that the motor may not decelerated or even accelerate.

1. When standard ramp is selected with a high inductance supply it is possible for the d.c. bus voltage to rise as the motor speed approaches
zero, and so the motor will continue to rotate slowly and not stop.
2. An overhauling load can cause the motor to accelerate.

It can be a problem if the drive state is changed to the "Decelerating" state and the motor does not stop. If Deceleration Fail Detection Disable
(02.009) is at its default value of 0, the motor frequency or speed is monitored in the "Decelerating” state, and if this does not fall over a period of 10s
the ramp output is forced to zero and the drive state is changed to "Stop" or "Inhibit" as appropriate.

If Deceleration Fail Detection Disable (02.009) = 1 this feature is disabled. This can be used in the following circumstances to prevent the system state
from changing from the "Decelerating" state before the motor has stopped:

1. If S ramps are being used with long ramp rates, and the motor is still accelerating when the drive is changed to the "Decelerating” state
because the run command is removed, then the ramp output may increase further before falling again towards zero.
2. The speed may appear not to reduce when very long ramp rates are used.

Parameter 02.010 Acceleration Rate Selector

Short description Defines which acceleration rate is used by the ramp system

Mode RFC-A

Minimum 0 Maximum 9
Default 0 Units

Type 8 Bit User Save Update Rate 16ms
Display Format Standard Decimal Places 0
Coding RW

The Acceleration Rate Selector (02.010) is used to either select an acceleration rate directly or to define the method used to select an acceleration rate.
If 1 < Acceleration Rate Selector (02.010) < 8 the acceleration rate is selected directly, i.e. 1 selects Acceleration Rate 1 (02.011), 2

selects Acceleration Rate 2 (02.012), etc. If Acceleration Rate Selector (02.010) = 0 the acceleration rate is selected with the acceleration rate select
bits as shown in the table below.
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Acceleration Rate Select Bit 2|Acceleration Rate Select Bit 1|{Acceleration Rate Select Bit 0|Acceleration rate

(02.034) (02.033) (02.032) selected
Acceleration Rate 1

0 0 0 (02.011)
Acceleration Rate 2

0 0 ! (02.012)

0 1 0 Acceleration Rate 3
(02.013)

0 1 1 Acceleration Rate 4
(02.014)

1 0 0 Acceleration Rate 5
(02.015)

1 0 1 Acceleration Rate 6
(02.016)

1 1 0 Acceleration Rate 7
(02.017)

1 1 1 Acceleration Rate 8
(02.018)

If Acceleration Rate Selector (02.010) = 9 the acceleration rate is selected based on the value of Preset Selected Indicator (01.050), i.e. 1 selects

Acceleration Rate 1 (02.011), 2 selects Acceleration Rate 2 (02.012), etc.

Parameter 02.011 Acceleration Rate 1

Short description Defines the acceleration rate present in acceleration rate 1

Mode RFC-A

Minimum -VM_ACCEL_RATE Maximum VM_ACCEL_RATE
Default 5.0 Units s

Type 32 Bit User Save Update Rate 16ms

Display Format Standard Decimal Places 1

Coding RW, VM

See Ramp Rate Units (02.039) for the definition of Ramp rate frequency.

Acceleration Rate 1 (02.011) - Acceleration Rate 8 (02.018) can be selected to define the linear ramp rate. The acceleration rate applies when the

frequency is changing away from zero.

Selecting a ramp rate that has been set to zero in Asynchronous mode disables the ramp system so that the Post Ramp Reference (02.001) follows

the Pre-ramp Reference (01.003) without any delay for acceleration or deceleration. It should be noted that this also disables the standard ramp d.c. link

voltage controller and the frequency based current limits.

Parameter 02.012 Acceleration Rate 2

Short description Defines the acceleration rate present in acceleration rate 2

Mode RFC-A

Minimum -VM_ACCEL RATE Maximum VM_ACCEL _RATE
Default 5.0 Units s

Type 32 Bit User Save Update Rate 16ms

Display Format Standard Decimal Places 1

Coding RW, VM

See Acceleration Rate 1 (02.011).

Parameter 02.013 Acceleration Rate 3

Short description Defines the acceleration rate present in acceleration rate 3

Mode RFC-A

Minimum -VM_ACCEL_RATE Maximum VM_ACCEL_RATE
Default 5.0 Units s

Type 32 Bit User Save Update Rate 16ms

Display Format Standard Decimal Places 1

Coding RW, VM

See Acceleration Rate 1 (02.011).

Parameter 02.014 Acceleration Rate 4

Short description Defines the acceleration rate present in acceleration rate 4

Mode RFC-A

Minimum -VM_ACCEL_RATE Maximum VM_ACCEL_RATE
Default 5.0 Units s

Type 32 Bit User Save Update Rate 16ms

Display Format Standard Decimal Places 1

Coding RW, VM

See Acceleration Rate 1 (02.011).
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Parameter 02.015 Acceleration Rate 5

Short description Defines the acceleration rate present in acceleration rate 5

Mode RFC-A

Minimum -VM_ACCEL_RATE Maximum VM_ACCEL_RATE
Default 5.0 Units s

Type 32 Bit User Save Update Rate 16ms

Display Format Standard Decimal Places 1

Coding RW, VM

See Acceleration Rate 1 (02.011).

Parameter

02.016 Acceleration Rate 6

Short description

Defines the acceleration rate present in acceleration rate 6

Mode RFC-A

Minimum -VM_ACCEL_RATE Maximum VM_ACCEL_RATE
Default 5.0 Units s

Type 32 Bit User Save Update Rate 16ms

Display Format Standard Decimal Places 1

Coding RW, VM

See Acceleration Rate 1 (02.011).

Parameter 02.017 Acceleration Rate 7

Short description Defines the acceleration rate present in acceleration rate 7

Mode RFC-A

Minimum -VM_ACCEL_RATE Maximum VM_ACCEL_RATE
Default 5.0 Units s

Type 32 Bit User Save Update Rate 16ms

Display Format Standard Decimal Places 1

Coding RW, VM

See Acceleration Rate 1 (02.011).

Parameter 02.018 Acceleration Rate 8

Short description Defines the acceleration rate present in acceleration rate 8

Mode RFC-A

Minimum -VM_ACCEL_RATE Maximum VM_ACCEL_RATE
Default 5.0 Units s

Type 32 Bit User Save Update Rate 16ms

Display Format Standard Decimal Places 1

Coding RW, VM

See Acceleration Rate 1 (02.011).

Parameter 02.019 Jog Acceleration Rate

Short description Defines the acceleration rate present when the jog function is selected

Mode RFC-A

Minimum -VM_ACCEL_RATE Maximum VM_ACCEL_RATE
Default 0.2 Units s

Type 32 Bit User Save Update Rate Background read
Display Format Standard Decimal Places 1

Coding RW, VM

See Ramp Rate Units (02.039) for the definition of Ramp rate frequency.

The Jog Acceleration Rate (02.019) is selected when Jog Select (01.013) is active and when the frequency is changing away from zero in either

direction.

Parameter 02.020 Deceleration Rate Selector

Short description Defines which deceleration rate is used by the ramp system

Mode RFC-A

Minimum 0 Maximum 9
Default 0 Units

Type 8 Bit User Save Update Rate 16ms
Display Format Standard Decimal Places 0
Coding RW

The Deceleration Rate Selector (02.020) operates in the same way as the Acceleration Rate Selector (02.010). If Deceleration Rate Selector (02.020) =
0 the deceleration rate is selected with the deceleration rate select bits as shown in the table below.

38

Unidrive M400 Parameter Reference Guide

Issue: 01.05.02.02



Deceleration Rate Select Bit 2|Deceleration Rate Select Bit 1|Deceleration Rate Select Bit 0|Deceleration rate

(02.037) (02.036) (02.035) selected
Deceleration Rate 1

0 0 0 (02.021)

0 0 1 Deceleration Rate 2
(02.022)

0 1 0 Deceleration Rate 3
(02.023)

0 1 1 Deceleration Rate 4
(02.024)

1 0 0 Deceleration Rate 5
(02.025)

1 0 1 Deceleration Rate 6
(02.026)

1 1 0 Deceleration Rate 7
(02.027)

1 1 1 Deceleration Rate 8
(02.028)

Parameter 02.021 Deceleration Rate 1

Short description Defines the deceleration rate present in deceleration rate 1

Mode RFC-A

Minimum -VM_ACCEL_RATE Maximum VM_ACCEL_RATE

Default 10.0 Units 5

Type 32 Bit User Save Update Rate 16ms

Display Format Standard Decimal Places 1

Coding RW, VM

See Ramp Rate Units (02.039) for the definition of Ramp rate frequency

Deceleration Rate 1 (02.021) - Deceleration Rate 8 (02.028) can be selected to define the linear ramp rate. The deceleration rate applies when the

frequency is changing towards zero.

Selecting a ramp rate that has been set to zero in Asynchronous mode disables the ramp system so that the Post Ramp Reference (02.001) follows the

Pre-ramp Reference (01.003) without any delay for acceleration or deceleration. It should be noted that this also disables the standard ramp d.c. link

voltage controller and the

frequency based current limits.

Parameter 02.022 Deceleration Rate 2

Short description Defines the deceleration rate present in deceleration rate 2

Mode RFC-A

Minimum -VM_ACCEL_RATE Maximum VM_ACCEL_RATE
Default 10.0 Units S

Type 32 Bit User Save Update Rate 16ms

Display Format Standard Decimal Places 1

Coding RW, VM

See Deceleration Rate 1 (02.021).

Parameter 02.023 Deceleration Rate 3

Short description Defines the deceleration rate present in deceleration rate 3

Mode RFC-A

Minimum -VM_ACCEL_RATE Maximum VM_ACCEL_RATE
Default 10.0 Units s

Type 32 Bit User Save Update Rate 16ms

Display Format Standard Decimal Places 1

Coding RW, VM

See Deceleration Rate 1 (02.021).

Parameter 02.024 Deceleration Rate 4

Short description Defines the deceleration rate present in deceleration rate 4

Mode RFC-A

Minimum -VM_ACCEL_RATE Maximum VM_ACCEL_RATE
Default 10.0 Units s

Type 32 Bit User Save Update Rate 16ms

Display Format Standard Decimal Places 1

Coding RW, VM

See Deceleration Rate 1 (02.021).
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Parameter 02.025 Deceleration Rate 5

Short description Defines the deceleration rate present in deceleration rate 5

Mode RFC-A

Minimum -VM_ACCEL_RATE Maximum VM_ACCEL_RATE
Default 10.0 Units s

Type 32 Bit User Save Update Rate 16ms

Display Format Standard Decimal Places 1

Coding RW, VM

See Deceleration Rate 1 (02.021).

Parameter 02.026 Deceleration Rate 6

Short description Defines the deceleration rate present in deceleration rate 6

Mode RFC-A

Minimum -VM_ACCEL_RATE Maximum VM_ACCEL_RATE
Default 10.0 Units s

Type 32 Bit User Save Update Rate 16ms

Display Format Standard Decimal Places 1

Coding RW, VM

See Deceleration Rate 1 (02.021).

Parameter 02.027 Deceleration Rate 7

Short description Defines the deceleration rate present in deceleration rate 7

Mode RFC-A

Minimum -VM_ACCEL_RATE Maximum VM_ACCEL_RATE
Default 10.0 Units s

Type 32 Bit User Save Update Rate 16ms

Display Format Standard Decimal Places 1

Coding RW, VM

See Deceleration Rate 1 (02.021).

Parameter 02.028 Deceleration Rate 8

Short description Defines the deceleration rate present in deceleration rate 8

Mode RFC-A

Minimum -VM_ACCEL_RATE Maximum VM_ACCEL_RATE
Default 10.0 Units s

Type 32 Bit User Save Update Rate 16ms

Display Format Standard Decimal Places 1

Coding RW, VM

See Deceleration Rate 1 (02.021).

Parameter 02.029 Jog Deceleration Rate

Short description Defines the deceleration rate present when the jog function is selected

Mode RFC-A

Minimum -VM_ACCEL_RATE Maximum VM_ACCEL_RATE
Default 0.2 Units s

Type 32 Bit User Save Update Rate Background read
Display Format Standard Decimal Places 1

Coding RW, VM

See Ramp Rate Units (02.039) for the definition of Ramp rate frequency.

The Jog Deceleration Rate (02.029) is selected when Jog Select (01.013) is active and when the frequency is changing towards zero in either direction.

Parameter 02.030 Acceleration Rate Selected

Short description Indicates which acceleration rate is selected

Mode RFC-A

Minimum 0 Maximum 8
Default Units

Type 8 Bit Volatile Update Rate 16ms
Display Format Standard Decimal Places 0
Coding RO, ND, NC, PT

Acceleration Rate Selected (02.030) shows a value between 1 and 8 that corresponds to Acceleration Rate 1 (02.011) to Acceleration Rate 8
(02.018) indicating which of these acceleration rates is actually being used.

Deceleration Rate Selected (02.031) shows a value between 1 and 8 that corresponds to Deceleration Rate 1 (02.021) to Deceleration Rate 8
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(02.028) indicating which of these deceleration rates is actually being used.

Parameter 02.031 Deceleration Rate Selected

Short description Indicates which deceleration rate is selected

Mode RFC-A

Minimum 0 Maximum 8
Default Units

Type 8 Bit Volatile Update Rate 16ms
Display Format Standard Decimal Places 0
Coding RO, ND, NC, PT

See Acceleration Rate Selected (02.030).

Parameter 02.032 Acceleration Rate Select Bit 0

Short description Defines which acceleration rate is used if acceleration rate selector = 0
Mode RFC-A

Minimum 0 Maximum 1
Default 0 Units

Type 1 Bit Volatile Update Rate 16ms
Display Format Standard Decimal Places 0
Coding RW, NC

See Acceleration Rate Selector (02.010).

Parameter 02.033 Acceleration Rate Select Bit 1

Short description Defines which acceleration rate is used if acceleration rate selector = 0
Mode RFC-A

Minimum 0 Maximum 1
Default 0 Units

Type 1 Bit Volatile Update Rate 16ms
Display Format Standard Decimal Places 0
Coding RW, NC

See Acceleration Rate Selector (02.010).

Parameter 02.034 Acceleration Rate Select Bit 2

Short description Defines which acceleration rate is used if acceleration rate selector = 0
Mode RFC-A

Minimum 0 Maximum 1
Default 0 Units

Type 1 Bit Volatile Update Rate 16ms
Display Format Standard Decimal Places 0
Coding RW, NC

See Acceleration Rate Selector (02.010).

Parameter 02.035 Deceleration Rate Select Bit 0

Short description Defines which deceleration rate is used if deceleration rate selector = 0
Mode RFC-A

Minimum 0 Maximum 1
Default 0 Units

Type 1 Bit Volatile Update Rate 16ms
Display Format Standard Decimal Places 0
Coding RW, NC

See Deceleration Rate Selector (02.020).

Parameter 02.036 Deceleration Rate Select Bit 1

Short description Defines which deceleration rate is used if deceleration rate selector = 0
Mode RFC-A

Minimum 0 Maximum 1
Default 0 Units

Type 1 Bit Volatile Update Rate 16ms
Display Format Standard Decimal Places 0
Coding RW, NC

See Deceleration Rate Selector (02.020).
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Parameter 02.037 Deceleration Rate Select Bit 2

Short description Defines which deceleration rate is used if deceleration rate selector = 0
Mode RFC-A

Minimum 0 Maximum 1
Default 0 Units

Type 1 Bit Volatile Update Rate 16ms
Display Format Standard Decimal Places 0
Coding RW, NC

See Deceleration Rate Selector (02.020).

Parameter 02.038 Inertia Compensation Torque

Short description Displays the torque as a percentage of rated torque

Mode RFC-A

Minimum -1000.0 Maximum 1000.0
Default Units %
Type 16 Bit Volatile Update Rate 16ms
Display Format Standard Decimal Places 1
Coding RO, ND, NC, PT

The Motor and Load Inertia (03.018), Torque Per Amp (05.032) and the rate of change of the Post Ramp Reference (02.001) are used to produce a
torque feed-forwards value that should accelerate and decelerate the load at the required rate. This value can be used as a feed-forwards term that is
added to the speed controller output if Inertia Compensation Enable (04.022) = 1. Inertia Compensation Torque (02.038) gives the torque as a
percentage of rated torque.

Parameter 02.039 Ramp Rate Units

Short description Defines the units used by the ramp system

Mode RFC-A

Minimum 0 Maximum 2

Default 0 Units

Type 8 Bit User Save Update Rate Background read
Display Format Standard Decimal Places 0

Coding RW

The ramp rate parameters (Acceleration Rate 1 (02.011) - Acceleration Rate 8 (02.018), Jog Acceleration Rate (02.019), Deceleration Rate 1 (02.021) -
Deceleration Rate 8 (02.028) and Jog Deceleration Rate (02.029)) are specified in s / Ramp rate frequency. Ramp rate frequency is selected with Ramp
Rate Units (02.039) as defined in the table below.

Ramp Rate Units (02.039) Ramp rate frequency

0 Seconds per 100Hz

1 Seconds per Maximum Frequency
2 Seconds per 1000Hz

Maximum frequency is defined by Maximum Speed (01.006) if Select Motor 2 Parameters (11.045) = 0, or M2 Maximum Speed (21.001) if
Select Motor 2 Parameters (11.045) = 1.

Parameter 02.040 S Ramp Percentage

Short description Defines the profile of the S ramp system as a percentage

Mode RFC-A

Minimum 0.0 Maximum 50.0

Default 0.0 Units %

Type 16 Bit User Save Update Rate Background read
Display Format Standard Decimal Places 1

Coding RW

If S Ramp Set-up Mode (02.041) = 1 the percentage of the ramp to Maximum frequency that includes half the S ramp profile can be specified with

S Ramp Percentage (02.040) as shown in the diagram below. Maximum frequency is defined by Maximum Speed (01.006) if Select Motor 2 Parameters
(11.045) = 0, or M2 Maximum Speed (21.001) if Select Motor 2 Parameters (11.045) = 1. It should be noted that the time to ramp to Maximum
frequency does not change as S Ramp Percentage (02.040) is changed, but the maximum acceleration rate in the centre of the profile increases.
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Fig.2.5: S ramp set-up using percentage
Parameter 02.041 S Ramp Set-up Mode
Short description Defines the mode used by the S ramp system
Mode RFC-A
Minimum 0 Maximum 2
Default 0 Units
Type 8 Bit User Save Update Rate Background read
Display Format Standard Decimal Places 0
Coding RW

S Ramp Set-up Mode (02.041) defines the method used to set up the S ramp function.

0: Single maximum rate of change of acceleration

The maximum rate of change of acceleration in either direction, when the frequency is changing away from or towards zero, is defined by

Max Rate Of Change Of Acceleration (02.007).

1: S ramp percentage
A single maximum rate of change of acceleration is used in either direction, when the frequency is changing away from or towards zero, but this is

specified as the percentage of the ramp from zero to Maximum frequency which is covered by the S shaped profile. See S Ramp Percentage (02.040).

2: Four independent maximum rate of change of acceleration values

The maximum rate of change of acceleration can be specified as four independent values. See Max Rate Of Change Of Acceleration (02.007).

Parameter

02.042 Maximum Rate Of Change Of Acceleration 1

Short description

Defines the 1st maximum rate of change of acceleration used by the S ramp system

Mode RFC-A

Minimum 0.0 Maximum 300.0

Default 0.0 Units s2/100Hz

Type 32 Bit User Save Update Rate Background read
Display Format Standard Decimal Places 1

Coding RW

If S Ramp Set-up Mode (02.041) = 2 it is possible to set up four independent maximum rate of change of acceleration values as shown in the diagram
below. The values from 1 to 4 correspond to Maximum Rate Of Change Of Acceleration 1 (02.042) to Maximum Rate Of Change Of Acceleration 4

(02.045) respectively.
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Parameter 02.043 Maximum Rate Of Change Of Acceleration 2

Short description Defines the 2nd maximum rate of change of acceleration used by the S ramp system
Mode RFC-A

Minimum 0.0 Maximum 300.0

Default 0.0 Units s2/100Hz

Type 32 Bit User Save Update Rate Background read
Display Format Standard Decimal Places 1

Coding RW

See Maximum Rate Of Change Of Acceleration 1 (02.042).

Parameter 02.044 Maximum Rate Of Change Of Acceleration 3

Short description Defines the 3rd maximum rate of change of acceleration used by the S ramp system
Mode RFC-A

Minimum 0.0 Maximum 300.0

Default 0.0 Units s2/100Hz

Type 32 Bit User Save Update Rate Background read
Display Format Standard Decimal Places 1

Coding RW

See Maximum Rate Of Change Of Acceleration 1 (02.042).

Parameter 02.045 Maximum Rate Of Change Of Acceleration 4

Short description Defines the 4th maximum rate of change of acceleration used by the S ramp system
Mode RFC-A

Minimum 0.0 Maximum 300.0

Default 0.0 Units s2/100Hz

Type 32 Bit User Save Update Rate Background read
Display Format Standard Decimal Places 1

Coding RW

See Maximum Rate Of Change Of Acceleration 1 (02.042).
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Menu 3 Single Line Descriptions — Frequency and Speed Feedback

Mode: RFC-A
Parameter Range Default Type

03.001|Final Demand Reference +VM_FREQ Hz RO |[Num|ND |NC | PT| FI
03.002|Estimated Frequency +VM_FREQ Hz RO [Num|ND|NC | PT| FI
03.003|Frequency Error +VM_FREQ Hz RO |[Num|ND |NC | PT| FI
03.004 |Frequency Controller Output +VM_TORQUE_CURRENT % RO [Num|ND|NC | PT| FI
03.005)Zero Frequency Threshold 0.00 to 20.00 Hz 2.00 Hz RW | Num uUs
03.006 JAt Frequency Lower Limit 0.00 to 550.00 Hz 1.00 Hz RW | Num uUs
03.007 JAt Frequency Upper Limit 0.00 to 550.00 Hz 1.00 Hz RW | Num uUs
03.008]Over Frequency Threshold 0.00 to 550.00 Hz 0.00 Hz RW | Num uUs
03.009)Absolute At Frequency Select Off (0) or On (1) Off (0) RW ] Bit uUs
03.010)Frequency Controller Proportional Gain Kp1 0.000 to 200.000 s/rad 0.100 s/rad RW | Num uUs
03.011|Frequency Controller Integral Gain Ki1 0.00 to 655.35 s?/rad 0.10 s%rad RW | Num uUs
03.012Frequency Controller Differential Feedback Gain Kd1 0.00000 to 0.65535 1/rad 0.00000 1/rad RW | Num uUs
03.013|Frequency Controller Proportional Gain Kp2 0.000 to 200.000 s/rad 0.100 s/rad RW | Num uUs
03.014|Frequency Controller Integral Gain Ki2 0.00 to 655.35 s?/rad 0.10 s?/rad RW | Num uUs
03.015)Frequency Controller Differential Feedback Gain Kd2 0.00000 to 0.65535 1/rad 0.00000 1/rad RW | Num UsS
03.016|Frequency Controller Gain Select Oto2 0 RW | Num us
03.017Gain Change Threshold 0.00 to 550.00 Hz 0.00 Hz RW | Num Us
03.018Motor and Load Inertia 0.00 to 1000.00 kgm? 0.00 kgm? RW | Num uUs
03.022)Hard Frequency Reference +VM_SPEED_FREQ_REF Hz 0.00 Hz RW | Num UsS
03.023|Hard Frequency Reference Select Off (0) or On (1) Off (0) RW ] Bit us
03.029]Position 0 to 65535 RO |[Num|ND |NC | PT| FI
03.032]Position Counter Reset Off (0) or On (1) Off (0) RW /] Bit NC
03.035]Position Scaling Numerator 0.000 to 1.000 1.000 RW | Num uUs
03.036|Position Scaling Denominator 0.000 to 100.000 1.000 RW | Num uUs
03.037|Frequency Output or PWM Output Scaling 0.000 to 4.000 1.000 RW | Num uUs
03.038 |Maximum Output Frequency 1(0),2(1),5(2), 10 (3) kHz 5 (2) kHz RW/] Txt uUs
03.042|Frequency Input High Precision Off (0) or On (1) Off (0) RW] Bit Us
03.043|Maximum Reference Frequency 0.00 to 100.00 kHz 10.00 kHz RW | Num uUs
03.044 |Frequency Reference Scaling 0.000 to 4.000 1.000 RW | Num Us
03.045])Frequency Reference +100.00 % RO [Num|ND|NC | PT| FI
03.047|Two Point Minimum Frequency +100.00 % -100.00 % RW | Num UsS
03.048|Drive Reference at Minimum Frequency +100.00 % -100.00 % RW | Num uUs
03.049|Two Point Maximum Frequency 0.00 to 100.00 % 100.00 % RW | Num UsS
03.050Drive Reference at Maximum Frequency 0.00 to 100.00 % 100.00 % RW | Num uUsS
03.072|Motor speed percent +150.0 % RO |[Num|ND |NC | PT| FI
03.079|Sensorless Mode Filter 40).5(1).8 ((g)) 8 (3).12(4). 4(0)ms RW | Txt uUs
03.080Sensorless Position 0 to 65535 RO [Num | ND | NC | PT
03.127|Frequency feedback +VM_SPEED_FREQ_REF Hz RO [Num | ND | NC | PT
03.128]Revolution Counter 0 to 65535 Revs RO [Num | ND|NC | PT| FI
03.134|Rotary Lines Per Revolution 512(0), 140025‘6((1??5 2048 (2), 1024 (1) RW | Txt US
03.142|Encoder feedback filter 1to 31 ms 3 ms RW | Num uUs
03.143|Maximum Frequency Feedback +VM_SPEED_FREQ_REF Hz | 2012 209002 | Rw [Num us
RW [Read / Write RO |Read-only Bit |Bit parameter | Txt |Text string Date [Date parameter | Time |Time parameter

Chr [Character parameter | Bin |Binary parameter | IP [IP address Mac |[MAC address Ver |Version number | SMP [Slot, menu, parameter
Num{Number parameter | DE |Destination ND glgfault value RA JRating dependent | NC |Non-copyable PT |Protected

FI |Filtered US |User save PS ggvvvvr?rs-ave
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Menu 3 - Frequency and Speed Feedback

Mode: RFC-A

The drive controls asynchronous machines in closed closed loop speed and current control through the use of a speed estimator to determine the speed of the motor.

Hard Frequency
Refarence Seleet (03.023) |"""f'3"“"rrce On (01.011) |
| |
0| 0|

0 0
Hard Frequency 1 1
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Frequency Confroller Integral Gein Ki2 (03.014)
Fraguency Confroller Galn Select (03.018)
Fraguancy Confroifar Set-up Mathod (03.0717)
Sensorless Mode Motor and Load Inertia (03.018)
Filter {03.079)

Estimatad
fraguancy

Frequency Controller Differential
Feedback Gain Kd1(03.012)
Frequency Controlier Differential
Feadback Gain Kdz (03.013)

Zaro frequency threshold N
{03.005) »

Minimum referance |
clamp (01.007)

Zera -
frequency | Bipolar Referance
Enable (01.010)

Maximum refarence
clamp (01.006) 2

Owver frequency 1 |
threshoid {03.008) l
T
Absolute at speed
detect (03.009)
: At frequency lower
| firrait (03.006)
|
L

Al frequency upper
Kimif (03,007 )

Balow sat
fraguancy

Pra-ramp
Raferance

Running at or
batow minimum

:
i

Fig.3.1b: Closed-loop mode
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Parameter 03.001 Final Demand Reference

Short description Displays the final reference to the frequency controller

Mode RFC-A

Minimum -VM_FREQ Maximum VM_FREQ
Default Units Hz

Type 32 Bit Volatile Update Rate 16ms
Display Format Standard Decimal Places 2

Coding RO, FI, VM, ND, NC, PT

Final Demand Reference (03.001) shows the reference at the input to the frequency controller, which is the sum of the Post Ramp Reference (02.001) if the ramp output is not disabled and the hard

frequency reference (if enabled). If the drive is disabled Final Demand Reference (03.001) is 0.00.
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Parameter

03.002 Estimated Frequency

Short description

Displays the frequency feedback selected for the frequency controller

Mode RFC-A

Minimum -VM_FREQ Maximum VM_FREQ
Default Units Hz

Type 32 Bit Volatile Update Rate 16ms
Display Format Standard Decimal Places 2

Coding RO, FI, VM, ND, NC, PT

Estimated Frequency (03.002) is the level of the frequency feedback selected for the frequency controller.

ect of the differential term in the frequency controller feedback

Parameter 03.003 Frequency Error

Short description Displays the error between the final frequency demand and the estimated frequency

Mode RFC-A

Minimum -VM_FREQ Maximum VM_FREQ

Default Units Hz

Type 32 Bit Volatile Update Rate 16ms

Display Format Standard Decimal Places 2

Coding RO, FI, VM, ND, NC, PT

‘tl;he frﬁquenoy error is the difference between the final frequency demand and the estimated frequency and does not include the eff
ranch.

Parameter 03.004 Frequency Controller Output

Short description Displays the output of the frequency controller

Mode RFC-A

Minimum -VM_TORQUE_CURRENT Maximum VM_TORQUE_CURRENT
Default Units %

Type 16 Bit Volatile Update Rate 16ms

Display Format Standard Decimal Places 1

Coding RO, FI, VM, ND, NC, PT

The output of the frequency regulator is a torque demand given as a percentage of rated motor torque. It should be noted that this will be modified to take into account the level of motor flux if field
weakening is active before it is converted into the Final Current Reference (04.004).

Parameter 03.005 Zero Frequency Threshold

Short description Defines the threshold for detecting the zero frequency condition

Mode RFC-A

Minimum 0.00 Maximum 20.00

Default 2.00 Units Hz

Type 16 Bit User Save Update Rate Background read
Display Format Standard Decimal Places 2

Coding RW, BU

If the Post Ramp Reference (02.001) is at or below the level defined by this parameter in either direction Zero Frequency (10.003) = 1, otherwise Zero Frequency (10.003) = 0.

Parameter 03.006 At Frequency Lower Limit

Short description Defines the lower limit for detecting the at frequency condition

Mode RFC-A

Minimum 0.00 Maximum 550.00

Default 1.00 Units Hz

Type 32 Bit User Save Update Rate Background read
Display Format Standard Decimal Places 2

Coding RW

At Frequency (10.006) is set if the Estimated Frequency (03.002) is on the boundaries or within the at speed window. Above Set Frequency (10.007) and Below Set Frequency (10.005) are set if the
feedback is above or below the window respectively.

If Absolute At Frequency Select (03.009) = 0 reference window mode is used.
The "at speed" condition is true if,

(|Pre-ramp Reference (01.003)| - At Frequency Lower Limit (03.006)) < |Estimated Frequency (03.002)| < (|Pre-ramp Reference (01.003)| + At Frequency Upper Limit (03.007))

(If the lower limit is less than zero then zero is used as the lower limit.)

If Absolute At Frequency Select (03.009) = 1 absolute window mode is used.
The "at speed" condition is true if,

At Frequency Lower Limit (03.006) < |Estimated Frequency (03.002)| < At Frequency Upper Limit (03.007)

Note: All flags are cleared if Reference On (01.011) is 0.

Parameter 03.007 At Frequency Upper Limit

Short description Defines the upper limit for detecting the at frequency condition

Mode RFC-A

Minimum 0.00 Maximum 550.00

Default 1.00 Units Hz

Type 32 Bit User Save Update Rate Background read
Display Format Standard Decimal Places 2

Coding RW

See At Frequency Lower Limit (03.006).

Parameter 03.008 Over Frequency Threshold

Short description Defines the threshold used to detect the over frequency condition

Mode RFC-A

Minimum 0.00 Maximum 550.00

Default 0.00 Units Hz

Type 32 Bit User Save Update Rate Background read
Display Format Standard Decimal Places 2

Coding RW
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If Over Frequency Threshold (03.008) is set to a non-zero value it defines the over frequency threshold. If the Estimated Frequency (03.002) exceeds this threshold in either direction an Over Speed
trip is produced. If Over Frequency Threshold (03.008) is set to 0.00 the threshold is 1.2 times the variable maximum for the references which is normally the value of Maximum Speed (01.006) or
M2 Maximum Speed (21.001), but see VM_SPEED_FREQ_REF[MAX] for a full definition.

Parameter 03.009 Absolute At Frequency Select

Short description Set to 1 to select absolute at frequency

Mode RFC-A

Minimum 0 Maximum 1

Default 0 Units

Type 1 Bit User Save Update Rate Background read
Display Format Standard Decimal Places 0

Coding RW

See At Frequency Lower Limit (03.006).

Parameter 03.010 Frequency Controller Proportional Gain Kp1

Short description Defines the proportional gain for frequency controller Kp1

Mode RFC-A

Minimum 0.000 Maximum 200.000
Default 0.100 Units s/rad

Type 32 Bit User Save Update Rate Background
Display Format Standard Decimal Places 3

Coding RW

The diagram below shows a generalised representation of the frequency controller. The controller includes a feed forward proportional gain (Kp), a feed forward integral gain (Ki), and a differential
feedback gain (Kd).

The drive holds two sets of these gains and either set may be selected for use by the frequency controller with Frequency Controller Gain Select (03.016). If Frequency Controller Gain Select (03.016)
=0, gains Kp1, Ki1 and Kd1 are used, and if Frequency Controller Gain Select (03.016) = 1, gains Kp2, Ki2 and Kd2 are used.

If Frequency Controller Gain Select (03.016) = 2, Kp1 etc are used while the modulus of the frequency demand is less than the value held by Gain Change Threshold (03.017), else Kp2 etc will be
used.

If Frequency Controller Gain Select (03.016) is changed when the drive is enabled, the controller output is kept constant by modifying the level of the integral term accumulator so that the transient
produced is minimised.

(0%} Taorgue reference (Te®)

Frequency referance bz > Kp

P Hils

", + Freguency estimation (w)
>

Kdxs

F

Fig.3.4: Frequency controller

Proportional gain (Kp)

If Kp is non-zero and Ki is zero the controller will only have a proportional term, and there must be a frequency error to produce a torque reference. Therefore as the motor load increases there will be
a difference between the reference and actual frequencies. This effect, called regulation, depends on the level of the proportional gain, the higher the gain the smaller the frequency error for a given
load. If the proportional gain is too high the closed-loop stability limit may be reached.

Integral gain (Ki)

The integral gain is provided to prevent frequency regulation. The error is accumulated over a period of time and used to produce the necessary torque reference without any frequency error.
Increasing the integral gain reduces the time taken for the frequency to reach the correct level and increases the stiffness of the system, i.e. it reduces the positional displacement produced by
applying a load torque to the motor. Unfortunately increasing the integral gain also reduces the system damping giving overshoot after a transient. For a given integral gain the damping can be
improved by increasing the proportional gain. A compromise must be reached where the system response, stiffness and damping are all adequate for the application. The integral term is implemented
in the form of Y (Ki x error), and so the integral gain can be changed when the controller is active without causing large transients on the torque reference.

Differential gain (Kd)

The differential gain is provided in the feedback of the frequency controller to give additional damping. The differential term is implemented in a way that does not introduce excessive noise normally
associated with this type of function. Increasing the differential term reduces the overshoot produced by under-damping, however for most applications the proportional and integral gains alone are
sufficient.

It should be noted that the differential term is limited internally so that it is ineffective if frequency in Hz x Kd x Ki is greater than 170.

To analyse the performance of the frequency controller it may be represented as an s-domain model as shown below.

w*{E)
rad/s}

Kc —D{Kt —bILcs) F:;E:jz.;

Fraquency
controller

Fig.3.5: Frequency controller (s domain)

Kc' is the conversion between the frequency controller output and the torque producing current reference. A value of unity at the output of the frequency controller gives a torque producing current
equal to Kc'. The drive automatically compensates the torque producing current reference for flux variations in field weakening, and so Kc' can be assumed to have a constant value even in field
weakening. Kc' = Full Scale Current Kc (11.061) x 0.45.

Kt is the torque constant of the motor (i.e. torque in Nm per amp of torque producing current). For induction motors the value must be calculated from the motor parameters. In RFC-A mode this
calculation is performed by the drive and the result is stored in Torque Per Amp (05.032).

L(s) is the transfer function of the load.
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Parameter 03.011 Frequency Controller Integral Gain Ki1

Short description Defines the integral gain for frequency controller Ki1

Mode RFC-A

Minimum 0.00 Maximum 655.35
Default 0.10 Units s*/rad

Type 16 Bit User Save Update Rate Background
Display Format Standard Decimal Places 2

Coding RW, BU

See Frequency Controller

Proportional Gain Kp1 (03.010).

Parameter 03.012 Frequency Controller Differential Feedback Gain Kd1

Short description Defines the differential gain for frequency controller Kd1

Mode RFC-A

Minimum 0.00000 Maximum 0.65535
Default 0.00000 Units 1/rad

Type 16 Bit User Save Update Rate Background
Display Format Standard Decimal Places 5

Coding RW, BU

See Frequency Controller Proportional Gain Kp1 (03.010).

Parameter 03.013 Frequency Controller Proportional Gain Kp2

Short description Defines the proportional gain for frequency controller Kp2

Mode RFC-A

Minimum 0.000 Maximum 200.000
Default 0.100 Units s/rad

Type 32 Bit User Save Update Rate Background
Display Format Standard Decimal Places 3

Coding RW

See Frequency Controller Proportional Gain Kp1 (03.010).

Parameter 03.014 Frequency Controller Integral Gain Ki2

Short description Defines the integral gain for frequency controller Ki2

Mode RFC-A

Minimum 0.00 Maximum 655.35
Default 0.10 Units s?/rad

Type 16 Bit User Save Update Rate Background
Display Format Standard Decimal Places 2

Coding RW, BU

See Frequency Controller

Proportional Gain Kp1 (03.010).

Parameter 03.015 Frequency Controller Differential Feedback Gain Kd2

Short description Defines the differential gain for frequency controller Kd2

Mode RFC-A

Minimum 0.00000 Maximum 0.65535
Default 0.00000 Units 1/rad
Type 16 Bit User Save Update Rate Background
Display Format Standard Decimal Places 5
Coding RW, BU

See Frequency Controller Proportional Gain Kp1 (03.010).

Parameter 03.016 Frequency Controller Gain Select

Short description Defines which gains are used for the frequency controller

Mode RFC-A

Minimum 0 Maximum 2
Default 0 Units

Type 8 Bit User Save Update Rate 16ms
Display Format Standard Decimal Places 0
Coding RW

See Frequency Controller

Proportional Gain Kp1 (03.010).

Value [Selection

0 Kp1, Ki1 & Kd1 used

1 Kp2, Ki2 & Kd2 used

2 Automatic gain change at frequency threshold (Gain Change Threshold (03.017))
Parameter 03.017 Gain Change Threshold

Short description Defines the threshold that changes between the two sets of gains for the frequency controller
Mode RFC-A

Minimum 0.00 Maximum 550.00
Default 0.00 Units Hz
Type 32 Bit User Save Update Rate 16ms
Display Format Standard Decimal Places 2
Coding RW

See Frequency Controller

Proportional Gain Kp1 (03.010).
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Parameter 03.018 Motor and Load Inertia

Short description Displays the inertia of the motor and load

Mode RFC-A

Minimum 0.00 Maximum 1000.00

Default 0.00 Units kgm?

Type 32 Bit User Save Update Rate Background read
Display Format Standard Decimal Places 2

Coding RW

The motor and load inertia represents the total inertia driven by the motor. This is used to provide torque feed-forwards during acceleration when required (see Torque Mode Selector (04.011)).

It is possible to measure the inertia as part of the auto-tune process (See Auto-tune (05.012))

Parameter 03.022 Hard Frequency Reference

Short description Defines the value of the hard frequency reference

Mode RFC-A

Minimum -VM_SPEED_FREQ_REF Maximum VM_SPEED_FREQ_REF
Default 0.00 Units Hz

Type 32 Bit User Save Update Rate 4ms

Display Format Standard Decimal Places 2

Coding RW, VM

Parameter 03.023 Hard Frequency Reference Select

Short description Set to 1 to enable the use of the hard frequency reference

Mode RFC-A

Minimum 0 Maximum 1
Default 0 Units

Type 1 Bit User Save Update Rate 4ms
Display Format Standard Decimal Places 0
Coding RW

See Hard Frequency Reference (03.022).

Parameter 03.029 Position

Short description Displays the position counter in frequency or encoder mode

Mode RFC-A

Minimum 0 Maximum 65535
Default Units

Type 16 Bit Power Down Save Update Rate Background
Display Format Standard Decimal Places 0
Coding RO, FI, ND, NC, PT, BU

The Hard Frequency Reference (03.022) is a reference value which does not pass through the ramp system, but is added directly to the Post Ramp Reference (02.001). The

Hard Frequency Reference (03.022) is only added when selected by the Hard Frequency Reference Select (03.023) and Reference On (01.011) is active.
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Fig.3.2: Encoder, Frequency input and output
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Parameter 03.032 Position Counter Reset

Short description Set to 1 to reset the position counter

Mode RFC-A

Minimum 0 Maximum 1

Default 0 Units

Type 1 Bit Volatile Update Rate Background
Display Format Standard Decimal Places 0

Coding RW, NC

When set, this parameter resets the Position (03.029) and Revolution Counter (03.128) to 0.

Indicates the current value of the position counter in Frequency or Encoder mode. Position is reset to 0 if Position Counter Reset (03.032) is 1.
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Parameter 03.035 Position Scaling Numerator

Short description Defines the numerator used for scaling the pulse counter

Mode RFC-A

Minimum 0.000 Maximum 1.000
Default 1.000 Units

Type 16 Bit User Save Update Rate Background
Display Format Standard Decimal Places 3

Coding RW, BU

Position Scaling Numerator (03.035) and Position Scaling Denominator (03.036) are used to scale the pulse counter down to the required position units. The multiplying factor applied to the counter is

defined as:

Position Scaling Numerator (03.035) + Position Scaling Denominator (03.036)

Parameter 03.036 Position Scaling Denominator

Short description Defines the denonminator used for scaling the pulse counter

Mode RFC-A

Minimum 0.000 Maximum 100.000
Default 1.000 Units

Type 32 Bit User Save Update Rate Background
Display Format Standard Decimal Places 3

Coding RW

See Position Scaling Numerator (03.035).

Parameter 03.037 Frequency Output or PWM Output Scaling

Short description Defines the scaling factor applied to the frequency or PWM output

Mode RFC-A

Minimum 0.000 Maximum 4.000
Default 1.000 Units

Type 16 Bit User Save Update Rate Background
Display Format Standard Decimal Places 3

Coding RW, BU

Scale factor applied to the

frequency or PWM output.

Parameter 03.038 Maximum Output Frequency

Short description Defines the maximum frequency required at the frequency output
Mode RFC-A

Minimum 0 Maximum 3
Default 2 Units kHz
Type 8 Bit User Save Update Rate Background
Display Format Standard Decimal Places 0
Coding RW, TE, BU

Value Text Description

0 1 Fmax 1kHz

1 2 Fmax 2kHz

2 5 Fmax 5kHz

3 10 Fmax 10kHz

Defines the maximum frequency of the output for both frequency and PWM ouput modes as set by Digital I/O 01 mode (08.031). For frequency mode ( Digital I/O 01 mode (08.031) = 2 ) the choice of
maximum output frequency depends on the requirement of the output. Due to limitations in the hardware, higher output frequencies do not offer the best resolution at the top end of the frequency
range. The table below indicates the resolution at the programmed maximum frequency:

Fmax (kHz) Resolution at Fmax

1 14 bit

2 13 bit

5 12 bit

10 11 bit

Parameter 03.042 Frequency Input High Precision

Short description Increase the frequency input measuring window

Mode RFC-A

Minimum 0 Maximum 1
Default 0 Units

Type 1 Bit User Save Update Rate Background
Display Format Standard Decimal Places 0
Coding RW

This bit should be set to 1 if a higher accuracy is required than that defined in Maximum Reference Frequency (03.043). If Frequency Input High Precision (03.042) = 1 then the frequency input
measurement window is doubled. This doubles the accuracy of the frequency input measurment but increases the response time by two also.

If Frequency Input High Precision (03.042) = 0 then the frequency input measurement window is similar to Commander SK with better response time.

Parameter 03.043 Maximum Reference Frequency

Short description Defines the maximum frequency expected at the frequency input

Mode RFC-A

Minimum 0.00 Maximum 100.00
Default 10.00 Units kHz

Type 16 Bit User Save Update Rate Background
Display Format Standard Decimal Places 2

Coding RW

Defines the maximum frequency expected at the frequency input. The time the frequency is measured over is defined by
Measurement Time = 2048 / Maximum reference frequency
With a maximum measurement time of 0.341 seconds.

2048 is used to give the measurement more stability. The output is 10 bits.
Maximum reference frequency of less than 6kHz will have a lower resolution.
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Parameter 03.044 Frequency Reference Scaling
Short description Defines the scaling factor applied to the frequency reference
Mode RFC-A
Minimum 0.000 Maximum 4.000
Default 1.000 Units
Type 16 Bit User Save Update Rate Background
Display Format Standard Decimal Places 3
Coding RW, BU
Scale factor applied to the frequency reference.
Parameter 03.045 Frequency Reference
Short description Displays the frequency reference
Mode RFC-A
Minimum -100.00 Maximum 100.00
Default Units %
Type 16 Bit Volatile Update Rate 16ms
Display Format Standard Decimal Places 2
Coding RO, FI, ND, NC, PT
Indicates the reference input:
Digital input 6/7 mode (08.036) = 1 this is the reference from the frequency input.
Digital input 6/7 mode (08.036) = 2 this is the reference from the encoder AB input.
The reference has a 16ms filter.
Parameter 03.047 Two Point Minimum Frequency
Short description Defines the minimum frequency for scaling the frequency input
Mode RFC-A
Minimum -100.00 Maximum 100.00
Default -100.00 Units %
Type 16 Bit User Save Update Rate Background read
Display Format Standard Decimal Places 2
Coding RW
Frequency Frequency
reference reference
(03.045) (03.045)
A A
+100% 4 +100% T
03.050 |{—--mmmmmmmmmmmmeo—— e —+ [03.048
: ;
I 1
i i
I 1
| (Maximum (-Maximum |
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| o7 |
03.047 0% | +100% -100% | 0% 03.049 Input
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| T LIt -~ T T Ll
I
-100% 03.049 | Frequency 03.047 1 +100%
I
. | .
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Fig. 3.3: Frequency Input limit and scaling

A

If Digital input 6/7 mode (08.036) = 1 then the frequency input is converted to percentage of Maximum Reference Frequency (03.043) and is then further limited by the following parameters to

generate the frequency input reference Frequency Reference (03.045).

If Digital input 6/7 mode (08.036) = 2 then Frequency feedback (03.127) is converted to percentage of Maximum Frequency Feedback (03.143) and is then further limited by the following parameters
to generate the frequency input reference Frequency Reference (03.045).

e Two Point Minimum Frequency (03.047)
e Drive Reference at Minimum Frequency (03.048)
e Two Point Maximum Frequency (03.049)
e Drive Reference at Maximum Frequency (03.050)

Parameter 03.048 Drive Reference at Minimum Frequency

Short description Defines the drive reference for scaling the frequency input at minimum frequency
Mode RFC-A

Minimum -100.00 Maximum 100.00

Default -100.00 Units %

Type 16 Bit User Save Update Rate Background read
Display Format Standard Decimal Places 2

Coding RW

See Two Point Minimum Frequency (03.047).
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Parameter

03.049 Two Point Maximum Frequency

Short description

Defines the maximum frequency for scaling the frequency input

Mode RFC-A

Minimum 0.00 Maximum 100.00

Default 100.00 Units %

Type 16 Bit User Save Update Rate Background read
Display Format Standard Decimal Places 2

Coding RW

See Two Point Minimum Frequency (03.047).

Parameter 03.050 Drive Reference at Maximum Frequency

Short description Defines the drive reference for scaling the frequency input at maximum frequency
Mode RFC-A

Minimum 0.00 Maximum 100.00

Default 100.00 Units %

Type 16 Bit User Save Update Rate Background read
Display Format Standard Decimal Places 2

Coding RW

See Two Point Minimum Frequency (03.047).

Parameter

03.072 Motor speed percent

Short description

Displays the final demand reference as a percentage of the reference clamp

Mode RFC-A

Minimum -150.0 Maximum 150.0

Default Units %

Type 16 Bit Volatile Update Rate Background write
Display Format Standard Decimal Places 1

Coding

RO, FI, ND, NC, PT

Motor speed percent (03.072) displays the Final Demand Reference (03.001) as a percentage of the reference clamp for the motor direction running. For forward direction the clamp used is either
Maximum Speed (01.006) or M2 Maximum Speed (21.001). For reverse direction the clamp used is the modulas of either Maximum Speed (01.006) or M2 Maximum Speed
(21.001) if Negative Reference Clamp Enable (01.008) = 0, or the modulas of either Minimum Speed (01.007) or M2 Minimum Speed (21.002) if Negative Reference Clamp Enable (01.008) = 1.

Motor speed percent (03.072) = | Final Demand Reference (03.001) | x 100 / Reference Clamp used

Parameter 03.079 Sensorless Mode Filter

Short description Defines the time constant for the filter applied to the output of the frequency estimator system
Mode RFC-A

Minimum 0 Maximum 5

Default 0 Units ms

Type 8 Bit User Save Update Rate Background read
Display Format Standard Decimal Places 0

Coding RW, TE

Value Text

0 4

1 5

2 6

3 8

4 12

5 20

A filter with a 4ms time constant is always applied to the output of the frequency estimator system used for sensorless operation in closed loop mode. This time constant may be extended by
increasing Sensorless Mode Filter (03.079) above 0. The output of the frequency estimator can include some ripple, which increases as the drive passes into field weakening and the filter can be used
to remove this ripple. This is particularly useful when using standard ramp or spinning start with a low friction high inertia load, and can prevent over voltage trips when the drive has no braking
resistor.

Parameter 03.080 Sensorless Position

Short description Displays the motor position representing a movement equivalent to one pole of the motor
Mode RFC-A

Minimum 0 Maximum 65535

Default Units

Type 16 Bit Volatile Update Rate 16ms

Display Format Standard Decimal Places 0

Coding RO, ND, NC, PT, BU

Sensorless Position (03.080) gives the motor position representing a movement equivalent to one pole of the motor.

For example in a rotary application with a 4 pole motor, the movement associated with one pole is a mechanical movement of 180°. Sensorless Position (03.080) is aligned as for a position feedback
device with 0° phasing angle.

Parameter 03.127 Frequency feedback

Short description

Frequency feedback from encoder

Mode

RFC-A

Minimum 0.00 Maximum VM_SPEED _FREQ_REF
Default Units Hz

Type 32 Bit Volatile Update Rate 16ms

Display Format Standard Decimal Places 2

Coding

RO, VM, ND, NC, PT

This product regulates the required motor frequency and so this parameter provides a feedback value in terms of motor frequency when an encoder is being used as speed
feedback.Frequency feedback (03.127) shows the motor frequency derived from the encoder feedback if Digital input 6/7 mode (08.036) = 2. The value shown is measured over a 16ms sliding
window period and will depend on Rotary Lines Per Revolution (03.134) and the number of Pole Pairs of the machine (either Number Of Motor Poles (05.011) or M2 Number of Motor Poles (21.011)).
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Parameter 03.128 Revolution Counter

Short description Displays the revolution counter when in encoder mode

Mode RFC-A

Minimum 0 Maximum 65535
Default Units Revs
Type 16 Bit Volatile Update Rate 16ms
Display Format Standard Decimal Places 0
Coding RO, FI, ND, NC, PT, BU

If Digital input 6/7 mode (08.036) is 2 (Encoder mode) this parameter counts the number of encoder revolutions up to 65535.

Counter is reset to 0 if Position Counter Reset (03.032) is 1.

Parameter 03.134 Rotary Lines Per Revolution

Short description Defines the number of rotary lines per revolution for the encoder connected
Mode RFC-A

Minimum 0 Maximum 3

Default 1 Units

Type 8 Bit User Save Update Rate Background
Display Format Standard Decimal Places 0

Coding RW, TE

Value Text

0 512

1 1024

2 2048

3 4096

Rotary Lines Per Revolution (03.134) should be set to the number of lines per revolution for the encoder connected to the Di6 and Di7 inputs.

Parameter

03.142 Encoder feedback filter

Short description

drive encoder feedback interface

Defines the time period for a sliding window filter that may be applied to the feedback taken from the

Mode RFC-A

Minimum 1 Maximum 31

Default 3 Units ms

Type 8 Bit User Save Update Rate Background read
Display Format Standard Decimal Places 0

Coding RW

Encoder feedback filter (03.142) defines the time period for a sliding window filter that may be applied to the feedback taken from th
window. The encoder is sampled every 16ms and therefore if Encoder feedback filter (03.142) = 1 the filter is disabled.

e drive encoder feedback interface. This is a multiple of 16ms

Defines the maximum frequency feedback expected in Frequency feedback (03.127)

Parameter 03.143 Maximum Frequency Feedback

Short description Defines the maximum frequency expected at the frequency encoder feedback
Mode RFC-A

Minimum -VM_SPEED_FREQ_REF Maximum VM_SPEED_FREQ_REF
Default See exceptions below Units Hz

Type 32 Bit User Save Update Rate Background
Display Format Standard Decimal Places 2

Coding RW, VM

Region Default Value

50Hz 50.00

60Hz 60.00
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