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WARNING

This manual dedicates to the parameters and options of VONSCH UNIFREM frequency converter
settings and diagnostics.
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2 Structure and types of parameters in the document

DIAGNOSTICS

-Value—the value,
number

-Word (array of bits)
-Constant

-Date time

MENU PARAMETERS
ID — unique identification number

SETTINGS SAVE/RESTORE
-The value -Path (position in the
-Calculated parameters structure of
-Selection (1 option selection) parameters)
-Multiple selection (multiple options -parameters types as
selection - mask) in the part
-Command (execution of a single action) SETTINGS
-Signal (source of signal and functions
inputs)
-Dynamic value (linked parameter)
-Password

2.1 Defining the meaning and type of parameters in part DIAGNOSTICS

[Parameter type: VALU E]

Diagnostic parameter

that displays the value of signal in physical units or in relative units or

discrete number of sequences, steps, received data etc.

MENU \ DIAGNOSTICS T Tnputs / outputs \ AINI\

Position of the parameter in a tree hierarchical parameters structure

Name [ID] Unit

Description

A1 Rel. % Value of the si@ral_ connected to the analog input terminals + X1:11 and -
[41] X1:12.Parameters of thé=aralag input can be configured in the parameter group

| Pra7) AINT.
Values ID and name Value unit The basic diagnostics information about the importance of value

EXAMPLE:
Value — the value Value — discrete number
MENU \ DIAGNOSTICS \ Converter state \ MENU \ DIAGNOSTICS \ Functions \ Lifting functions\
Voltage 24V _
2 3 3 Short commands count
[V] ]
(0.0v+35.0V)

Example for value diagnostics — the value display

Example of diagnostic value representing the number
of illegal control drive sequences

[Parameter type: WORD]

Individual word bits status diagnostics. Each bit represents the status of one flag of a specific
function or converter mode.

10 May 2017
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The basic diagnostic information about the importance of word

MENU \ DIAGNOSTICS \ Functions \ Lifting functions\
Name [ID] Unit Description
OPS status [856] IndiceteS the status of the OPS switch block.

Reset | RESET signal of the OPS is active.
Detection | Autodetection of the overload limits is running.
Overload | Overload occurred. Operation in the positive direction (up) is blocked.
gipping | Too many forQidden tipping control commands.
Settling | Drive operates in Static mode.
Dynamics | Drive operates in dynamicmade.

Individual word bits Additional diagnostic information about word bits view, status of
description word bits view, respectively meaning of word bits
EXAMPLE:
MENU \ DIAGNOSTICS \ Command \ MENU \ DIAGNOSTICS \ Inputs / outputs \ Relay
Control word
CONFIRM ERROR O Relay
ERR_MASTER 0 RELAY 1 1l
COMPENSATION DT RELAYZ2 [l
SCALAR / VECTOR O RELAY3
UNF BOARD TYPE
Converter control signals diagnostics Output relays status diagnostics

[Parameter type: CONSTANT]

Diagnostic information, which takes a fixed value.
MENU \ DIAGNOSTICS \ SW and HW version \

Name [ID] Unit Description
SW Version [379] Coferter SW version
Constant description
EXAMPLE: _
SW Version
2-1 00
Constant

[Parameter type: DATE TIMEJ
Diagnostic value of the date or time format.

MENU \ DIAGNOSTICS \ MENU \ DIAGNOSTICS |
Date Time
2013/04/04 14:2850

2.2 Defining the meaning and type of parameters in part SETTINGS
[Parameter type: THE VALUE]
Possibility of parameter value setting in absolute or relative units.
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MENU \ SETTINGS \ MOTOR \

VONSC

Basic information about the importance of the parameter

Name [ID]

Description

Def.

Nom. Current
[151]

Nominal motor current, rea@{rom the nameplate or catalog data.

2.80 A

0.01 A 4000.00 A

This parameter deterrfiines the value of permanent motor current for mefor

overload protection P[2A] Motor overloading.

Range of the value, that
parameter can take Min + Max

EXAMPLE:

Additional information

parameter

MENU \ SETTINGS \ MOTOR \

[Hem. current

Set 4]

1

0K]

about the importance of the

The default value of the parameter —
The value that is set at factory settings

restoration

Hom. valtage

400.0)

(1.0V+ 1000V)

(0.01A=1000A)

Motor current value setting

Nominal motor voltage value setting

[Parameter type: CALCULATED PARAMETER]

Parameter, that is derived by calculation based on the values of other parameters.
MENU \ SETTINGS \ MOTOR \ SPECIAL PARAMETERS \

Name [ID] Description Def.
Nr of motor poles [1049] Numli®erof motor poles calculated from the nominal rpms and the motor
frequency.
2 +1000
Additional information about derivation of parameter calculation
EXAMPLE:

MENU \ SETTINGS \ MOTOR \ SPECIAL PARAMETERS \

Hom. slip freq.

1.67

[Hz]
(-300.0Hz--300.0Hz)

Example of the calculated parameter

10 May 2017
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[Parameter type: SELECTION]
Type of parameter with option to select only one setting option (alternative).

Basic information about type of parameter - selection
MENU \ SETTINGS \ COMMANDS \ START STOP RESET \

Name [ID] Description Def.
Start source Setting the converter start source. The,SIARTTOmmand generates the desired voltage and frequency BIN1
[194] on the U,V,W outputs (or U,V for a single phase load).

Control panel | Pressing the green START button on the control panel causes the converter to start. The start is canceled by
pressing the red STOP button.

Permanent | The converter starts immediately after the switch on.
start

BIN1 | The converter start after the activation of the 1st binary input.

BYN5 | The converter starts after the ad¥iyation of the 5th binary input.

BING | The converter starts after the activatiqn of the 6th binary input.

MODBUS | The converter start is controlled over the“sgrial communication. See the MODBUS serial communication

protocol.
PROFIBUS \| The converter start is controlled over the serial Cagnmunication. See the PROFIBUS serial communication
protocol.
Special | \The converter start is controlled by a special preset signal and switching thresholds, see P[987] SPECIAL
START.
The name of specific (alternative) Additional information about the meaning
selection of parameter value of a specific parameter selection
EXAMPLE:
MENU\ SETTINGS \ COMMANDS \ FREQUENCY SETPOINT \ .. \SETTINGS \ FUNCTIONS \ LOGICAL BLOCKS\ LB1 (Fast) \
Source of freq. setpoint LB1 Operation
Value ; OR
Control panel S
AIN1 XOR
AINZ RS
AIN2 =

One setting option selection of selection type parameter examples

(Parameter type: MULTIPLE SELECTION (MASK)|

Parameter type with a option to select multiple possible value elections, modes, respectively active
bit of parameter.

Basic information about the

parameter type - multiple selection
MENU \ SETTINGS \ CONTROL AND REGULATION \ V/f CONTROL \ V/f CURVE \

Name [ID] Description Def.

VIf Type [347] V/f Curve type. Selecting the featfyfes of the V/f control method operation.

o IR cdnpensation | Turns @q_the stator resistance loss compensation P[973] Compensation of IR
(CIR). Requixes correct value of the motor parameters and the stator resistance
P[345] Stator reSisfance.

o ST contryller Turns on the starting torque controller P[29] ST Controller (STC) to boost starting
torque.

Names of parameter Additional information about the meaning of

value elections (modes) individual parameter elections (modes)

* When the square is black m - the default setting is set
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EXAMPLE: _
¥/ Type
IR compensation
ST controller

Example: V/f curve operation mode selection

[Parameter type: COMMAND]

Command to execute a single action or operation on the converter. It is required to confirm the
command before execution in the confirmation window.
MENU \ SETTINGS \ CONVERTER PARAMETERS \ Energy consumption \

Name [ID] Description Def.

ReSet the consumption [897] | TRis~eemmand resets the counters of consumed energy.

Name and command ID Function, description and importance of the command

EXAMPLE:

#Reset the consumption

Execute command?
o Confirm F2.
Cancel ESC.

This command resets consumed energy counters

(Parameter type: SIGNAL |
Parameter for dynamic ties and any parameter connection, that becomes a value source for a
given function or for input of this function.

MENU \ SETTINGS \ INPUTS AND OUTPUTS \ ANALOG INPUTS \ AIN1\ SPECIAL SETTING \

Name [ID] Description Def.
AINY Signal [251] | Sefestian of the signal that will be linearly recalculated according to the [-]
analog input.
Signal name Type of signal selection from the diagnostics
EXAMPLE:

MENU \ SETTINGS \ INPUTS AND OUTPUTS \ ANALOG OUTPUTS | AO1 \

TS AND OUTPUTS ANALOG OUTPUTS 0T Signal selection

Slip freq. 0.00 Hz

Signal (AO1_B) 4 40A R
- > pm 0 RPH
0.00mA Valtage DC .
20.00mA Valtage HT

AO1 Signal

Selection of the signal that will linearly recalculate the analog output AO1
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[Parameter type: DYNAMIC VALUE (Linked parameter)J

Parameter is dynamically set to the value that is inherited from another parameter (usually from the
signal type parameter).

MENU \ SETTINGS \ INPUTS AND OUTPUTS \ RELAY OUTPUTS \ Relay 1\ SPECIAL SETTING \

Name [ID] Description Def.
R1 sWiteh.on [301] Con@itiens<ferR1_switch on. Run |
Name and ID of the dynamic parameter Default value of the dynamic value parameter
EXAMPLE:

The condition for RELAY switching ,R1 switch on [301]* — If any parameter (e.g. Cooler
temperature [74]) is selected as ,R1 Signal [189]"

MENU \ SETTINGS \ INPUTS AND OUTPUTS \ RELAY MENU \ SETTINGS \ INPUTS AND OUTPUTS \ RELAY
OUTPUTS \ Relay 1\ OUTPUTS \ Relay 1\ SPECIAL SETTING R1\
R15ource
Ready AY OUTPUTS Relay 1.SPECIAL SETTING R1
Error
Brake R1 switch on 40.0°C
F=zel R1 switch off 400°C

Relay R1 switches on when heatsink temperature

Special source of Relay R1 switch setting exceeds the set level

The condition for RELAY switching ,R1 switch on [301]“ — If status word is selected as ,R1 Signal
[189]%
MENU \ SETTINGS \ INPUTS AND OUTPUTS \ RELAY OUTPUTS \ Relay 1\ SPECIAL SETTING R1

- R1 switch on
AY OUTPUTSRelay T°SPECIAL SETTING R1
R1 Signal Converter st.
R1 switch onh Error

R1 switch off ---------------

Relay R1 switches on at active bite (Failure) of converter status word

[Parameter type: PASSWORD]

Parameter to enter a password to allow access to the specific levels of converter setting
respectively to unlock some of the modes.
The password characters can be {0..9, A..Z}.

MENU \ SETTINGS \ CONVERTER PARAMETERS \

Name [ID] Description Def.
Password Setting the wser password for access to the device settings. Password 0~
[548] needs to be entered when entering the converter settings.
0*+0* Protects the converter Settings against reconfiguration by unauthorized persons.

Basic information about the importance of the parameter

EXAMPLE:

Zadaj heslo

kKPP Ik

Example of password entry
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UNIPANEL - PASSWORD SETTING

AN

N

Set the required password character:

Cursor position change: q [>
After setting the password, press ENTER to confirm.

2.3 Type of parameters defining in the part SAVE / RESTORE

[Parameter type: PATH]
Parameter of root parameters directory choice defining.
MENU \ SAVE / RESTORE \ Parameters backup \ Parameter transfer \

Name [ID] Description Def.
Directory [ -] | The&hoice of which part of the parameters will be restored. If nothing | INPUJ® AND
is selected, all will be restored. OWBTPUTS
0*+=0*
Basic information about the importance of the parameter The selected path in the tree hierarchy
EXAMPLE:

ﬁgnal selection

3] MENU*SETTINGS
EMOTOR

ECOMVERTER PARAMETER!
ECOMMANDS

ECOMTROL AHD REGULATII
EBIMPUTS AND OUTPUTS

INPUTS AND OUTPUTS root directory selection for the transfer of parameters from set 1 to set 3

Parameters transfer
INPUTS AND..
From set Set 1
To set Set 3

#Transfer + service
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3 Range of parameters by product type

3.1 Undervoltage, overvoltage

Undervoltage [V] Overvoltage [V]
Unifrem 230 M 220 420
Unifrem 400, 400 M 425 735
Unifrem 500 350 900
Unifrem 690 730 1250

3.2 Temperatures

Warning line [°C] Fault line [°C]
CB temperature [75] 55 70
Cooler temperature [74]
Unifrem 230M, 400 M 75 90
Unifrem 400 011 — 400 090
Cooler temperature [74]
Unifrem 400 110 — 400 200 110 125
Cooler temperature [74] 94 109
Unifrem 400 250 — 400 630

10 May 2017
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4 DpIAGNOSTICS

Group of parameters number [2]
Diagnostic information (quantities and states).

41 Command

Group of parameters number [758]
Quantities affecting the converter control, inputs and outputs.

MENU \ DIAGNOSTICS \ COMMAND

Name [ID]

Description Dim.

|[Freq. setpoint [162]

Frequency setpoint. Represents the value at the input of ramp block, thus the
actual frequency Freq. INV [47] (page 15) is reached after the time ramps
reach the setpoint.

Hz

Torque setpoint [923] |Torque setpoint. Nm
lﬁaﬁqﬁl freq. Setpoint Setpoint value from the panel, entered in the monitor window.
Discrete setpoint [10] [Discrete setpoint value [60] (page 54).

Output from the Up/Down commands [970] (page 56). %ls

Up/down commands
[977]

Control word [77]

Control signals of the converter

o START

Control command for the motor operation mode (1 - starts the motor).

o REVERZ F Control command for the motor rotation direction (1 - reverse operation mode).

o RESET PWM Control command for the immediate voltage cut-off on the converter output (active -
turns off PWM).

o FAULT ACK. Command for fault acknowledgement.

o ERR_MASTER Master fault

BT COMPENSATION Turn on the dead time compensation mode

o SCALAR /VECTOR

0 - scalar control 1 - vector control.

o UNF BOARD TYPE

0 - UNF 400, 1 - UNF 230/400 M.

o RAMP_F_VSTUPO

Frequency ramp input reset.

o RAMP_F_VYSTUPO

Frequency ramp output reset.

o RAMP_F_FREEZE

Frequency ramp stop.

o QUICK_STOP Quick emergency drive stop.
o REVERZ MOM. Control command for changing the polarity of the torque setpoint.
o Reserve

[ON / OFF time [1577]

Represents the time in AUTO OFF mode to the next automatic start or stop of|
the inverter.

4.2 Control

Group of parameters number [759]
Quantities affecting the converter control, values of important control and operating quantities.

MENU \ DIAGNOSTICS \ CONTROL

Name [ID] Description Dim.
Freq. INV [47] Frequency on the converter output. Represents the applied output voltage frequency Hyz
| Q- behind the ramp block with all corrections taken into account (e.g. [348] (page 60)).
Freq. RT|Rotor frequency evaluated by a mathematical model from electric quantities in open Hz
[937] control or from the rotation speed feedback (IRC) in closed control.
Sl fre Slip frequency evaluated by a mathematical model from electric quantities in open
[93%] %control or from the rotation speed feedback (IRC) in closed control. In V/f control, for|Hz

correction of the stator frequency (slip compensation), [348] (page 60) is used.
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Name [ID] Description
Motor revolutions per minute. For correct displaying of this parameter, it is neccesary to
IRpm [68] set up Nom. revolutions [356] (page 44) correctly, according to the nameplate. RPM|
This quantity is not affected by motor slip, it corresponds to the frequency setpoint.
Voltage DC Voltage of the DQ link. In a steady-gtate, the vgltage gains its value near 1.41 x_supply
l[46) voItage RMS, vyhlch corresponds with he n_ommal voltage of the converter. During the[V
braking, it can rise to the value of BM operating voltage [377] (page 73).
Voltage  MT|Voltage on the motor terminals is not exactly measured quantity, it is evaluated fromV
[73] PWM modulation index and DC link voltage Voltage DC [46] (page 16).
al;'irent MT RMS value of the motor current. A
Cos Phi [67] Motor power factor. Positive values indicate motoric operation and negative values

indicate regenerative motor operation.

Torque [69]

Mechanical torque on the motor shaft. The value of torque is evaluated by the
mathematical motor model; its accuracy is influenced mainly by the parameters Rotor
resistance [439] (page 45), Mutual inductance [441] (page 45) and Nom. revolutions
[356] (page 44). Torque saturation is defined by the parameter Torque setpoint [920]
(page 52).

Nm

Mag. Flux

Rotor magnetic flux. Defines the level of motor excitation. Unless the field-weakening is

[71] in effect, the value should be close or equal to Magnetic Flux setpoint [452] (page 63). Wb
Modulation o o
index [768] PWM duty cycle of the switching power elements. %o
4.2.1 Power and energy

Group of parameters number [486]
Diagnostic group of quantities dealing with the energy indicators (power, consumption, losses).

MENU \ DIAGNOSTICS \ CONTROL \ POWER AND ENERGY

Name [ID] Description Dim.
|Input power [70] |Active motor input power of the motor without considering any losses. W
|Power [66] Active motor power, evaluated from voltage, current and power factor of the motor. |W
kWh . Number of consumed kWh. This value can be reset by the command Reset the
Consumption . kWh

consumption [897] (page 48).
[429]
MWh .
. Number of consumed MWh. This value can be reset by the command Reset the
Consumption : MWh
consumption [897] (page 48).
[430]
Coefficient of power restriction from external effects.
Power restriction/At maximal allowed power or current the value 1 is acquired and when power
[1092] restriction is in effect, this value is decreased to 0. Individual conditions of the power
restriction can be selected in Power restriction (PR) [766] (page 74).
4.2.2 Additional quantities
Group of parameters number [534]
Additional and derived quantities for special use.
MENU \ DIAGNOSTICS \ CONTROL \ ADDITIONAL QUANTITIES
Name [ID] Description Dim.
Freq. INV ramp|Frequency on the ramp block output. Represents the speed controller (SC)H
g z
[487] reference in the vector control mode.
Freq. INV abs. [472] [Frequency on the converter output in an absolute value. Hz
Rpm behind the|Rotation speed behind the transmission. To display it correctly, it is necessary to reul
transmission [907] |correctly enter the parameter Transmission ratio [888] (page 47).
Rotation speed on the motor shaft. For a correct display, it is necessary to
[Motor rotation configure the motor parameters according to the motor nameplate and correctly
speed [1130] identify Stator resistance [345] (page 45) for the slip model. RPM|
P This value is affected by the actual motor slip and corresponds with the actual
rotor speed.
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Name [ID] Description

Motor current RMS value limitation on the converter output. During an excessive
[Max. current [494] |converter load, maximal current can drop from the value Max. mot. current [5]|A
(page 71) to the value Permanent current [24] (page 47).

Current MT unfilt.

[49] RMS value of the non filtered motor current (load). A
ﬁt;rzrﬂ phase u U-phase current RMS value at the output of frequency converter. A
Curr. phase V [1222]|V-phase current RMS value at the output of frequency converter. A
ﬁgg:;] phase WW-phase current RMS value at the output of frequency converter. A

Filtrated absolute sum of AC currents for evaluation of leak or current
measurement fault.

RMS value of L1 phase voltage. This voltage can represent supply or generated
grid voltage, according to connection.
RMS value of L2 phase voltage. This voltage can represent supply or generated
grid voltage, according to connection.
RMS value of L3 phase voltage. This voltage can represent supply or generated
grid voltage, according to connection.

Sum of I-AC [831]

[UL1_rms [1519]

[uL2_rms [1520]

|uL3_rms [1521]

4.2.3 Positioning
Group of parameters number [1146]
Quantities for position control diagnostics.

MENU \ DIAGNOSTICS \ CONTROL \ POSITIONING
Name [ID] Description Dim.

Pos.
setpoint
[1149]

Difference between position setpoint Pos. setpoint [1149] (page 17) and actual position
Pos errorPosition [1636] (page 17).
) Absolute value of position error. The value is calculated after ramp and S-curve blocks,
[1148] : . ; -
so it can be lower than expected in transient state. It can be used as a signal for
switching the limit switches.

E%%'glon Position evaluated from Pos. feedback source [1141] (page 66) signal.
Position [m]Position evaluated from Pos. feedback source [1141] (page 66) signal in meters
[1147] calculated from Wheel circumference [889] (page 47).

4.3 Inputs and outputs

Group of parameters number [859]
Diagnostics of the converter inputs and outputs.

431 BIN
Group of parameters number [1212]

MENU \ DIAGNOSTICS \ INPUTS AND OUTPUTS \ BIN

Name [ID] Description Dim.
IBinary inputs [184]|State of the binary inputs. Filled rectangle represents the BINx physical switch-on.
o BIN1 State of 1st binary input (Terminal 1).
o BIN2 State of 2nd binary input (Terminal 2).
o BIN3 State of 3rd binary input (Terminal 3).
o BIN4 State of 4th binary input (Terminal 4).
o BINS State of 5th binary input (Terminal 5).
o BING State of 6th binary input (Terminal 6).
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Group of parameters number [82]

Diagnostic group of quantities for the analog inputs of the converter AIN1 to AIN4.
Parameters of the analog inputs can be configured in the parameter group [144] (page 77).

MENU \ DIAGNOSTICS \ INPUTS AND OUTPUTS \ AIN

N[?S}e Description Dim.

Value of the signal brought to the analog input terminals X1:11 and - X1:12 in physical units.
AIN1 Using the parameter AIN1 Signal [251] (page 77) select the quantity that will be changed
[256] |according to the analog input level change.

Parameters of the analog input can be configured in the parameter group [147] (page 77).

AIN1 Relative value of the signal connected to the analog input terminals + X1:11 and - X1:12. o
Rel. . . : %
[41] Parameters of the analog input can be configured in the parameter group [147] (page 77).

Value of the signal brought to the analog input terminals X1:13 and - X1:14 in physical units.
AIN2 Using the parameter AIN2 Signal [259] (page 78) select the quantity that will be changed
[280] |according to the analog input level change.

Parameters of the analog input can be configured in the parameter group [149] (page 78).

AIN2 Relative value of the signal connected to the analog input terminals + X1:13 and - X1:14. o
Rel. . . ; Yo
[43] Parameters of the analog input can be configured in the parameter group [149] (page 78).

Value of the signal brought to the analog input terminals X1:15 and - X1:16 in physical units.
AIN3 Using the parameter AIN3 Signal [269] (page 79) select the quantity that will be changedV
[281] |according to the analog input level change. Not available for the UNIFREM 400 M converters.
Parameters of the analog input can be configured in the parameter group [148] (page 78).
AIN3 Relative value of the signal connected to the analog input terminals + X1:15 and - X1:16. Not
Rel. available for the UNIFREM 400 M converters. %
|_[44] Parameters of the analog input can be configured in the parameter group [148] (page 78).

Value of the signal brought to the analog input terminals X1:17 and - X1:18 in physical units.
AIN4  |Using the parameter AIN4 Signal [275] (page 80) select the quantity that will be changedV
[282] |according to the analog input level change. Not available for the UNIFREM 400 M converters.
Parameters of the analog input can be configured in the parameter group [152] (page 79).
AIN4 Relative value of the signal connected to the analog input terminals + X1:17 and - X1:18. Not

Rel. available for the UNIFREM 400 M converters. %
[45] Parameters of the analog input can be configured in the parameter group [152] (page 79).
4.3.3 RELAYS

Group of parameters number [217]

MENU \ DIAGNOSTICS \ INPUTS AND OUTPUTS \ RELAYS

Name [ID] Description Dim.
IRelay [185]|Condition of the output relays. Filled rectangle represents the RELEXx physical switch-on.
o RELAY1 |Condition of the 1st output relay.
o RELAY2 |Condition of the 2nd output relay.
o RELAY3 |Condition of the 3rd output relay. Not available for the converters UNIFREM 400 M.

434 AOUT
Group of parameters number [700]
Diagnostic group of quantities for the analog inputs of the converter AOUT1 to AOUTS3.

MENU \ DIAGNOSTICS \ INPUTS AND OUTPUTS \ AOUT

Name
[ID]

Description Dim.

Recalculated value of the signal on the analog input terminals X1:19 and X1:20 (X1:15 and
AO1 |X1:16 for UNIFREM 400 M). Using the parameter AO1 Signal [359] (page 83), select the
[701] |quantity according to which the analog output level is changed.

Parameters of the analog input can be configured in the parameter group [370] (page 83).

AO2 |Recalculated value of the signal on the analog input terminals X1:21 and X1:22 (X1:17 and|A
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Name e
[ID] Description im.
[702] [X1:16 for UNIFREM 400 M). Using the parameter AO2 Signal [364] (page 84), select the
quantity according to which the analog output level is changed.
Parameters of the analog input can be configured in the parameter group [371] (page 83).
Recalculated signal value on the terminals of the analog output X1:23 and X1:24. Using the
AO3 |parameter AO3 Signal [365] (page 84), select the quantity according to which the analogA
[703] |outputlevel is changed. Not available for the UNIFREM 400 M converters.
Parameters of the analog input can be configured in the parameter group [372] (page 84).
4.3.5 IRC1,IRC2,ARC

Group of parameters number [1001]

Diagnostic set of q

uantities for the IRC and ARC speed sensors inputs.

MENU \ DIAGNOSTICS \ INPUTS AND OUTPUTS \ IRC1,IRC2,ARC

Name [ID]

Description

Dim.

|[Freq. IRC1 [434]

Rotor frequency defined by the rotation speed sensor from the IRC1. It is the
mechanical frequency, its value can be several times lower than electrical frequency.
The ratio between the frequencies is defined by the number of pole couples ( Nr of
motor poles [1049] (page 47)). For correct evaluation of the speed from the IRC
sensor, it is necessary to correctly configure IRC1 pulses [436] (page 84).

Hz

Freq. IRC2/ARC

[803]

Rotor frequency defined by the rotation speed sensor from the IRC2. It is the
mechanical frequency, its value can be several times lower than electrical frequency.
The ratio between the frequencies is defined by the number of pole pairs ( Nr of
motor poles [1049] (page 47)). For correct evaluation of the speed from the IRC
encoder, it is necessary to correctly configure IRC2 pulses [827] (page 85).

Hz

Freq. IRC1 gear

[1540] Speed from IRC1 sensor at gear output. Hy
Freq. IRC2/ARC N
gear [1541] Speed from IRC2/ARC position sensor at gear output. Hz
Fred. IRC1-IRC2 Frequency difference between IRC1 and IRC2 at gear output.

eaorll[1086] This quantity is filtered by the first order filter configured by the parameter Filter|Hz
0 dIRC1,2 [1083] (page 107).
Chyba IRC
[1623] Status word of IRC fault.

o ERR output EM

| o Incorrect reverses of IRC1 | o Incorrect reverses of IRC2 | o Disconnected / broken
IRC | o Speed step change

IRC1
[1286]

position

Position from IRC1 sensor in revolutions.

IRC1 position
gear [1535]

Position from IRC1 sensor at gear output in revolutions.

IRC2/ARC
position [1287]

Position from IRC2 or ARC sensor in revolutions.

IRC2/ARC
position
[1536]

gear|

Position from IRC2 or ARC sensor at gear output in revolutions.

IARC angle [290]

Angle within one revolution evaluated from absolute position sensor in degrees.

|Freq. ARC [291] |ARC rotor frequency evaluated by the RM-SERVO extension module. Hz
Freq.

ARCmaster ARCmaster device rotor frequency evaluated by the RM-SERVO extension module. |Hz
[1617]

Servo CRC|CRC error counter of the communication between the converter and RM-SERVO
errors [1542] module.

[?I%r(\)’g] ITONEault of the absolute encoder or RM-SERVO extension module.

o CRC Too many CRC errors.

o Inverter Module is not receiving valid data from the converter.

o Eeprom Memory error of the module.
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Name [ID] Description |Dim.

o Modbus Modbus master is not communicating with the module.

o CAN CAN timeout.

o EnDat timeout |[EnDat encoder is not communicating with the module.

o EnDat EnDat encoder is reporting a fault.

o Reserve

o Reserve

o Inverter 2

o Eeprom 2

o Modbus 2

o CAN 2

o EnDat timeout 2

o EnDat 2

Egg] error rate Communication error rate with RM-SERVO. Zero value means reliable transmission. |%

Ee"ztg;l]’s RM_ARC Status of RM_ARC extension module.

Ok RM ARC is communicating ok, or there is no module selected.

LOT Loss of Position Tracking error.

DOS Degradation of signal (DOS) is detected when any resolver input signal is corrupted.
Loss of signal (LOS) is detected when any resolver input falls below the fixed threshold.

LOS . M
Most likely the resolver is disconnected.

Parity Parity check of communication between ARC and the converter failed.

RDVEL Incorrect value read from ARC module.

IRC1-IRC2

position gear|IRC1 and IRC2 sensor position difference at gear output in revolutions.

[1515]

ARC-

AR(?r_nIIRC1 ARC - master (ARCmaster or IRC1) position at gear output in revolutions.

position gear

[1622]

IRC1 pos. 32b|, .. : o

high [1616] High 32 bits of IRC1 position at gear output. hex

IRC1 pos. 32b ; s

low [1539] Low 32 bits of IRC1 position at gear output. hex

[IRC2/ARC pos.| . . N

32b high [1543] High 32 bits of IRC2/ARC position at gear output. hex

IRC2/ARC pos. : .

32b low [1607] Low 32 bits of IRC2/ARC position at gear output. hex

ARCmaster pos.| . . .

32b high [1288] High 32 bits of ARCmaster position at gear output. hex

IARCmaster pos. : s

32b low [1621] Low 32 bits of ARCmaster position at gear output. hex

4.4 Functions

Group of parameters number [760]
Quantities regarding the remaining optional functions of the converter.

441 PLC function
Group of parameters number [1278]
Numerical and logical blocks output.

MENU \ DIAGNOSTICS \ FUNCTIONS \ PLC FUNCTION
Name [ID] Description Dim.

Logical blocks|Logical operation outputs, first two LB are fast (they respond in 1ms), others are
[8] slower (10ms).
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Name [ID] Description |Dim.

o LB1 LB1 status
o LB2 LB2 status
oLB3 LB3 status
o LB4 LB4 status
oLB5 LB5 status
o LB6 LB6 status
o LB7 LB7 status
o LB8 LB8 status
Numerical blocks

Group of parameters number [312]
Output of numerical blocks.

MENU \ DIAGNOSTICS \ FUNCTIONS \ PLC FUNCTION \ NUMERICAL BLOCKS

Name [ID] Description Dim.
INB1 [1274] Result of operation of the first numerical block.
|NBZ [1275] Result of operation of the second numerical block.
[NB3 [1276] Result of operation of the third numerical block.
|NB4 [1277] Result of operation of the fourth numerical block.

4.4.2 Limit switches
Group of parameters number [890]
States and tracks of the limit switches.

MENU \ DIAGNOSTICS \ FUNCTIONS \ LIMIT SWITCHES

Name [ID] Description Dim.
LS [919] Limit switch state.
o LS LS1 inactive/active.
o LS2 LS2 inactive/active.
olLS3 LS3 inactive/active.
olLS4 LS4 inactive/active.
o Slows down F>0 Slow down in effect for positive frequency.
o Slows down F<0 Slow down in effect for negative frequency.
|LS1 Track [891] Number of meters run during the activated limit switch function. m
|LS1 Track in km [929] |Number of kilometers run during the activated limit switch function. km
|L82 Track [892] Number of meters run during the activated limit switch function. m
|L82 Track in km [930] Number of kilometers run during the activated limit switch function. km
|LS3 Track [893] Number of meters run during the activated limit switch function. m
|LS3 Track in km [931] Number of kilometers run during the activated limit switch function. km
|LS4 Track [894] Number of meters run during the activated limit switch function. m
|LS4 Track in km [932] |Number of kilometers run during the activated limit switch function. km

4.4.3 Process controller
Group of parameters number [18]
Diagnostic group of the process controller quantities.

MENU \ DIAGNOSTICS \ FUNCTIONS \ PROCESS CONTROLLER

Name [ID] Description Dim.
Setpoint PC [21]|Setpoint value of the process controller. %
Feedback PC|Feedback value of the process controller. If the_process controller is turned on and %
[409] works correctly, the value is near the value Setpoint value [407] (page 99).

Error PC [410] |Regulation error of the process controller. In steady-state, it should be close to 0. %
|0utput PC [64] |Action value (output) of the process controller.
State PC [820] |Actual state of the process controller.
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Name [ID] Description |Dim.
] Lower
saturation

o Upper
saturation

o Error in the
dead-zone

o Positive error  [Process controller error is positive.
o SP achieved |If error is lower than hysteresis.

o Parked Process controller is parked.

4 PC Reset Active PC RESET - integration term and the output are equal to the value PC Reset value
[1131] (page 100).

Process controller operates at lower saturation.

Process controller operates at upper saturation.

Process controller error in the dead-zone.

4.4.4 Optimization

Group of parameters number [707]

Setting the parameters for the optimization block that is used to search for the extremum of any signal using
the change of a selected entering setpoint signal.

Optimization searches for an output value, at which it reaches the criteria of the selected signal. During the
optimization, if the measurement conditions and the operation condition are met, new output samples are
counted in defined intervals. The found global extremum is stored to the memory. In case the optimization
output should apply, it is necessary to select its output as the source of the setpoint value.

MENU \ DIAGNOSTICS \ FUNCTIONS \ OPTIMIZATION
Name [ID] Description Dim.

Output value of the optimization block. You can watch the status and quality of the
optimization process here. 100% represents the min.-max. range from the setpoint|
channel, which is connected to the optimization block (see [65] (page 100)).
IOptimization Optimization step represents the difference between two consecutive optimization
step [742] algorithm samples. (see [65] (page 100)).

IOPT Starting|Defines the starting point of the optimization at the optimization start, when scanning

OPT Output
|[423]

point [708] is turned off.
OPT State [709] |Shows the present state the optimization block.

o Reset Optimization is in initial or blocked state.

o Measuring Measuring of the optimized quantity is running.

o Scan Scanning of the whole optimization output range is running.
o Tuning State of fine tuning and searching for the optimization point.

4.4.5 Lifting functions
Group of parameters number [853]
Diagnostic group of quantities for the drive OPS switch, load calculation and dynamic lift.

MENU \ DIAGNOSTICS \ FUNCTIONS \ LIFTING FUNCTIONS

Name [ID] Description Dim.

Drive load rate evaluated from the signal Load. signal [843 age 103) related to

|Load [854] 100% Load [844] (page 103). ° gnal 18431 (page 105) %

Short Number of forbidden short commands. After exceeding the short commands count,

commands the OPS switch will switch regardless of the drive load. Short commands evaluation

count [855] can be turned off by the parameter OPS mode. [842] (page 103).

|OPS status [856]|Indicates the status of the OPS switch block.

o Reset RESET signal of the OPS is active.

o Detection Autodetection of the overload limits is running.

o Overload Overload occurred. Operation in the positive direction (up) is blocked.

o Tipping Too many forbidden tipping control commands.

o Settling Drive operates in static mode.

o Dynamics Drive operates in dynamic mode.

4.4.6 Pantograph
Group of parameters number [122]
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Diagnostics of the Pantograph outage function.

MENU \ DIAGNOSTICS \ FUNCTIONS \ PANTOGRAPH

Name [ID] Description Dim.
|Pantograph status [112] |Status of the Pantograph outage function.
o Pantograph fault Fault " E41-Pantograph outage (page 33)" occurred.

o Pantograph warning Warning " W39-Pantograph outage (page 30)" occurred.
o Turning off CHARGE The charging contactor switched off during a pantograph outage fault or warning.

o Motor torque =0 During the pantograph outage, the motor restricted the motor torque to zero.
o Enabled Pantograph functions are enabled.

o Block warnings Blocking of warning is enabled.

[Pantograph voltage [113]|Voltage of the pantograph. \V
|Pant-DC voltage [1629] |Voltage of the U1-L2 input. \

4.4.7 Ext. thermal protection
Group of parameters number [868]
Diagnostic group of quantities of the external thermal protection (ETP).

MENU \ DIAGNOSTICS \ FUNCTIONS \ EXT. THERMAL PROTECTION
Name [ID] Description Dim.
Temperature of the ETP sensor. After exceeding the temperature defined in the

'IIE'ZrFx: erature parameter ETP Warning [865] (page 106), the converter generates a warning. AfteroC
[869]p exceeding the temperature defined in the parameter ETP Fault [866] (page 106), the

converter generates the fault " E38-ETP temperature (page 33)".
ETP Current|Measuring current of the external thermal protection. By rule, it is selected as the

[870] signal source of an analog input, AOUT1 to AOUT3. mA
Fs?.;] VOItageValue of measured voltage drop on the ETP sensor. \
Sensor Resistance value of the ETP sensor.

resistance By multiple sensors connected to a series, it represents the average resistance value|Q
[871] on one of them.

4.4.8 Differential
Group of parameters number [1243]
Quantities for torque differential diagnostics.

MENU \ DIAGNOSTICS \ FUNCTIONS \ DIFFERENTIAL
Name [ID] Description Dim.

. Difference between the values of Sig.1 Value [1249] (page 107) and Sig.2
Value difference [1244] Value [1240] (page 107). Nm
Erzezé]setpomt correction Frequency setpoint correction caused by differential operation. Hz

4.5 Converter state

Group of parameters number [761]
Quantities regarding the overall state of the converter and its components.

MENU \ DIAGNOSTICS \ CONVERTER STATE
Name [ID] Description Dim.

DC control voltage of 24V. Option for the detection of the supply load caused by
Voltage 24V [72] the control inputs and outputs. Converter generates the fault " E16-Supply|V
overload (page 32)" when the voltage drops under 16 V.
|Battery voltage [773] |Voltage of the battery that backs up the history logs in the converter. \
Converter
operational hours
[496]

MT operationalMotor operational hours. Converter operation time. This value can be reset byjh

Converter operational hours. Converter operation time when switched on
(RUN). This value can be reset by authorized technicians only.
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Name [ID] Description

|hours [497] the command Reset the motor operation hours MT [1075] (page 45).

[Converter state [76] [Status word of the converter.

o Fault Converter is in fault.

o SW_Err_Pin System, internal converter status.

o Run Converter generates voltage on the outputs.

o DC charged DC link is charged.

o MT excited Motor is excited.

o Accel./Decel. F Inactive - motor accelerates, active - motor decelerates.

oFsp>0 Active - forward (+), inactive - backward (-). It is the polarity of the setpoint frequency.

oF =Fsp When active, the setpoint frequency is achieved.

o Warning Warning or functional message occurred in the converter.

o Active Always active. It can be used as logical 1.

o Deexciting MT Motor is still excited, the start is blocked.

o Ready Converter is ready for the start command. (READY).

o Mechanical brake  |[Mechanical brake relay control. Brake is released when active.

o Motor/generator Active - regenerative operation mode, inactive - motoric operation mode.
Rotor frequency polarity. If IRC is not available, then it represents the sign of the

oFrot>0 )
frequency evaluated by the mathematical model.

l[Sstz_t,l]Js word negated Negated status word.

Look choises of parameter's Converter state [76] (page 24)

Warning [250] State of individual warnings.

Warning2 [424] State of individual warnings.

Warning3 [1627] State of individual warnings.

|Fault [781] State of individual faults.

|Fau|t2 [780] State of individual faults.

4.6 Thermal protections

Group of parameters number [485]
Diagnostic group of quantities regarding the thermal protections and overloads.

MENU \ DIAGNOSTICS \ THERMAL PROTECTIONS

Name [ID] Description Dim.
Temperature of the power elements cooler. Converter generates a warning " W6-
Cooler temperature (page 28)" after exceeding the temperature set by Cooler
temperature warning [767] (page 111). Converter generates the fault " E1-Cooler]

Cooler " ; i

temperature (page 32)" after exceeding the temperature set by service parameter|,
temperature |, | fault”. If th fall | inimal limit of hi e i C
[74] _Coo er t_emp. ault". If the temperature falls below minimal limit of sensor, this value is

inaccessible.

If the cooler temperature drops under the minimal measuring range, the displayed

value is inaccessible.

Control board (CB) temperature. When the temperature exceeds the parameter CB

temperature warning [204] (page 111) converter generates a warning " W7-CB
CB temperature (page 28)". After exceeding the critical temperature set by service

parameter "CB temper. fault" converter generates the fault " E22-CB temperature|,
temperature " - L ) . 1°C
[75] (page 32)". If the temperature falls below minimal limit of sensor, this value is

inaccessible.
If the temperature drops under the minimal limit of the measurement channel, the
displayed value is inaccessible.

Warming rate of the converter. The fault " E8-Converter overload (page 32)" is%

integral INvgenerated after exceeding 100% by this value.

integral INV|Time remaining until the end of fault " E8-Converter overload (page 32)". S
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Name [ID] Description
Thermal . " " ;
. Motor warming rate, the " E29-Motor overload (page 33)" fault occurs after exceeding|,
integral MT|. o Yo
100%.
[33]
Thermal
integral MT|Time remaining until the end of fault " E29-Motor overload (page 33)". s
[1220]
4.7 Communication
Group of parameters number [219]
Information regarding serial communications MODBUS, PROFIBUS, RS485, CAN.
471 MODBUS
Group of parameters number [661]
MODBUS protocol diagnostics on the RS 485 and USB ports.
MENU \ DIAGNOSTICS \ COMMUNICATION \ MODBUS
Name [ID] Description Dim.
[Modbus setpoint Setpoint value from the Modbus protocol %
value [934] '

SW_MODBUS [935]

State word sent over the Modbus communication. For a more detailed
description, see the documentation for MODBUS communication protocol.

Look choises of parameter's SW_PB [804] (page 25)

|ICW_MODBUS [936]

Command Word sent by the Modbus master. For a more detailed description,
see the documentation for MODBUS communication protocol.

Look choises of parameter's CW_PB [805] (page 26)

|Last Addr. [662]

Last received address of the device.

hex

[Last Func. [663]

Last received function (may also be another device).

hex

Last register [741]

Last received register (only for this device, it is shown first if there is access to
multiple registers).

hex

|Last result [664] Result of the last received function determined for this device. hex
|Last length [665] Size (in bytes) of the last received frame over MODBUS.

|Last CRC [666] Last received CRC (it can also be a frame for another device) hex
|Message count [740] |Count of all received messages, including error messages. hex
E:GIZ(B:] error  count Count of all received CRC error count messages. hex
Fs):)%e;ptlon count Number of messages, which are responded by the error messages. hex
Slave count [801] Count of received messages with a valid device address. hex

No response [802]

Count of received messages with a valid device address, when the device did
not respond.

hex

4.7.2 PROFIBUS

Group of parameters number [817]
PROFIBUS diagnostics.

MENU \ DIAGNOSTICS \ COMMUNICATION \ PROFIBUS

description, see the documentation for Profibus Extension Module.

Name [ID] Description Dim.
[Profibus setpoint Setpoint value received over the Profibus protocol. %
value [809]

SW_PB [804] Status word sent over the Profibus communication. For a more detailed

o Ready To Switch
On

Convert Reset, Quick stop are inactive, no faults or initialization are present.

o Ready To Operate

Converter is ready for the start command.

o Operation Enabled

Converter generates voltage on the outputs.
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Name [ID] Description |Dim.
o Fault Present Converter is in fault.
Inactive - Reset is active, outputs of the converter are blocked, active - Reset is nof
o No OFF 2 active
o No OFF 3 Inactive - Quick stop is active, active - Quick stop is inactive.
IDnhibitSevélltChmg On Reset or Quick stop are active, or an initialization or fault are present.

o Warning Present

Warning or functional message occurred in the converter.

o Speed Error within
tolerance

When active, the setpoint frequency is achieved.

o Control Requested

Inactive - converter does not accept Control Word over communication. Acitve -
converter is controlled by Control Word received over communication.

o F or n Reached

When active, the setpoint frequency is achieved.

o Run

Converter generates voltage on the outputs.

o Set b0 Bit O of active set binary combination.

o Set b1 Bit 1 of active set binary combination.

o LB3 Status of logical block 3.

o LB4 Status of logical block 4.

lew_PB [805] Command word sept by the Erofibus ma§ter. For a more detailed description,

- see the documentation for Profibus Extension Module.

o ON Converter is ready to accept the START command.

o No OFF 2 Inactive - Reset is active, Active - normal converter operation.

o No OFF 3 Inactive - Quick stop is active, active - normal converter operation.

o Enable Operation |Start. Converter starts generating voltage on its output terminals.

g Enable Ramp Inactive - ramp input is set to zero, active - normal operation of the ramp input block.
enerator

o Unfreeze Ramp

Inactive - ramp output is frozen, active - ramp is operating normally.

o Enable Setpoint

Inactive - ramp input is set to zero, active - normal operation of the ramp input block.

o Fault Acknowledge

Fault acknowledgement (only transition inactive-active). Fault acknowledgement has
to be allowed in Fault acknowledgement source [165] (page 110).

o Bit8 Unused
o Bit9 Unused
5 Control by PLC Icr;active - converter does not accept Control Word. Active - converter is controlled byj
ontrol Word.
o Bit 11 Unused
o Bit 12 Unused
o Bit 13 Unused
o Bit 14 Unused
o Bit 15 Unused

PB-MASTER Error|
[819]

Number of communication errors between the Profibus module and the Profibus

hex
master.

PB-INV Error [818]

Number of communication errors between the converter and the Profibus

hex
module.

4.7.3 RS LINKS

Group of parameters number [228]
Serial lines diagnostics.

MENU \ DIAGNOSTICS \ COMMUNICATION \ RS LINKS

Name [ID]

Description Dim.

[FRAME_ERR_USB [232]

USB wrongly received data count. (wrong parity, wrong stop bit,...)

|F RAME_ERR_RS485

RS 485 wrongly received data count. (wrong parity, wrong stop bit,

[229] )

FRAME_ERR_EXT_MODUL

[233]

RS external module wrongly received data count. (wrong parity,
wrong stop bit,...)
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UNIFREM v.3.54x VO N SC H
Group of parameters number [762]

Information about the converter and its components (Mostly static information).

MENU \ DIAGNOSTICS \ SW AND HW VERSION

Name [ID] Description Dim.
|[UNIFREM SW version [379] UNIFREM converter SW version.
Serial number [35] First part of the converter unique serial number. hex
Serial number 2 [36] Second part of the converter unique serial number. hex
|Parameter date [380] Parameter generating date.
|Parameter time [381] Parameter generating time.

4.9 Date and Time

Group of parameters number [1213]

MENU \ DIAGNOSTICS \ DATE AND TIME

Name [ID] Description Dim.
|[Date [210] Current date.
Time [209] Current time.
|Day [1046] Current day.
o Monday | o Tuesday | o Wednesday | o Thursday | o Friday | o Saturday | o Sunday
Trial period [1006] |Number of days until the trial period of the converter expires. |d
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5 WARNINGS

A sample disley

Description

|[F1-PWM Reset

Converter outputs are blocked. RESET sources can be a binary input or any signal
(see Reset source [704] (page 49)).

W2-DC charging

If this warning is present longer than 30 seconds after the converter start, the charging
relay probably did not switch, which can be caused by incorrect supply parameters, or
damaged charging circuit of the converter. For the duration of the warning, the value
of Voltage DC [46] (page 16) is displayed in FAULTS window.

W3-System problem

Software problem occurred. Please, contact the service.

\W4-24V Overload

24V power supply voltage dropped under 22V. 24V supply is probably overloaded.
For the duration of the warning, the value of Voltage 24V [72] (page 23) is displayed
in FAULTS window.

|F5-Power restriction

Power restriction after reaching critical temperature or an overload status. Power|
restriction function is configured in the parameter Power restriction (PR) [766] (page|
74). For the duration of the warning, the value of Power restriction [1092] (page 16) is
displayed in FAULTS window.

W6-Cooler
|temperature

High cooler temperature. Cooler temperature Cooler temperature [74] (page 24)
exceeded the value defined by the parameter Cooler temperature warning [767]
(page 111). If the automatic power restriction Power restriction (PR) [766] (page 74)
function is turned on, the converter can restrict power. Life cycle of the device
decreases when the device is overheated excessively and very often. For the duration
of the warning, the value of Cooler temperature [74] (page 24) is displayed in
FAULTS window.

W7-CB temperature

Igh temperature of control board. CB temperature CB temperature [75] (page 24)
exceeded value of parameter CB temperature warning [204] (page 111). Life cycle of]
the device decreases when the device is overheated excessively and very often. For
the duration of the warning, the value of CB temperature [75] (page 24) is displayed
in FAULTS window.

W8-DC
|Undervoltage

Low voltage of the DC link. The value Voltage DC [46] (page 16) dropped under the
fault limit DC Undervoltage - control and evaluation of other faults is blocked. For the
duration of the warning, the value of Voltage DC [46] (page 16) is displayed in
FAULTS window.

W9- PWM saturation

Converter reached maximum voltage on the output. At actual voltage value of the DC
link, duty cycle of the PWM modulation is at maximum and the current controllers are
saturated. Quality of the regulation decreases. For the duration of the warning, the
value of Modulation index [768] (page 16) is displayed in FAULTS window.

W10-INV Overload

Converter is overloaded - converter integral Thermal integral INV [31] (page 24)
exceeded the 90% value and the fault " E8-Converter overload (page 32)" can occur
shortly, after which the converter is blocked for a longer time! If the automatic power|
restriction Power restriction (PR) [766] (page 74) function is turned on, the converter
may restrict power. For the duration of the warning, the value of Thermal integral INV/
[31] (page 24)is displayed in FAULTS window.

W11-Fan error

Fans on the converter cooler are damaged or clogged by debris. If the problem is not
eliminated, converter overheating and other faults and warnings can occur.

W12-Replace
|battery

the

Voltage of the 3V battery of the control card dropped under the 2.7V value. If the|
battery is not replaced, loss of settings and saved history settings is impending. For
the duration of the warning, the value of Battery voltage [773] (page 23) is displayed
in FAULTS window.

\W13-External
|temperature

Cooler temperature ETP Temperature [869] (page 23) exceeded the value defined by
the parameter ETP Warning [865] (page 106). For the duration of the warning, the
value of ETP Temperature [869] (page 23) is displayed in FAULTS window.

W14-IGBT
|Overheating

Power module is thermally overloaded. Converter operates at high current on high
switching frequency. For the duration of the warning, the value of the maximal IGBT
current is displayed in FAULTS window.

W15-Set date and
|time

Date and time have not been set.

W16-
|[Uncommissioned

The converter has not been fully commissioned yet.
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A sample disley Description
converter

Motor is overloaded - converter integral Thermal integral MT [33] (page 25) exceeded
the 90% value and the fault " E29-Motor overload (page 33)" can occur shortly, after|
which the converter is blocked for a longer time! For the duration of the warning, the
value of Thermal integral MT [33] (page 25) is displayed in FAULTS window.

Flux braking function is active, the motor operates at a higher magnetic flux and part|
of the braking energy is converter to motor heat. For the duration of the warning, the
value of Mag. Flux [71] (page 16) is displayed in FAULTS window. Flux braking can
be configured in [774] (page 74).

Frequency setpoint is held on the brake frequency Brake frequency [522] (page 103)
value, until the delay period and brake reaction Brake delay [519] (page 102) or the|
brake advance time Brake advance [521] (page 103) expire. For the duration of the
warning, the value of Brake frequency [522] (page 103) is displayed in FAULTS
window.

Brake module was activated. Excessive energy is fed to brake resistor, which is
converted to heat. More information in the description of [376] (page 73). For the
duration of the warning, the value of Voltage DC [46] (page 16) is displayed in

W17-MT Overload

|F18-Flux braking

F19-Mechanical
brake

|F20-BM braking

FAULTS window.

Waiting for the motor field deexcitation after the voltage disconnection. Until the motor
W21-MT is deexcited, start is not possible. Deexcitation period of the motor can be set by the
deexcitation parameter Time constant MT [79] (page 45). For the duration of the warning, the

value of Mag. Flux [71] (page 16) is displayed in FAULTS window.

Current limit takes up. Current reached the value given by the parameter Max. mot.
current [5] (page 71) or Max. regen. current [549] (page 71) and the output frequency
[F22-Current limit along with the voltage is restricted. Motor is accelerating in the regenerative operation
and decelerating in the motoric operation. For the duration of the warning, the value of]
Current MT [42] (page 16) is displayed in FAULTS window.

Stator resistance and stator voltage identification in effect. If the Rs identification in
W23-Rs and Vs|parameter V/f Identification Rs [383] (page 62) is turned on, motor can stay longer on
lidentification zero frequency during the first start. For the duration of the warning, the value of]
Stator resistance [345] (page 45) is displayed in FAULTS window.

Flying start in effect. Converter is searching the actual rotor frequency. Flying start can
|F24-Flying start be turned off by parameter Flying start [374] (page 72). For the duration of the
warning, the value of Freq. INV [47] (page 15) is displayed in FAULTS window.
Current controller saturation. Converter is not able to generate more voltage on the
output. Upper limit of generated voltage is defined by the parameter Max. voltage
[495] (page 71). For the duration of the warning, the value of Voltage MT [73] (page]
16) is displayed in FAULTS window.

Saturation of flux creating current component. Probably a high value of Magnetic Flux
W26-Max. flux|setpoint [452] (page 63) is set, or Mutual inductance [441] (page 45) is set too low.
|current Maximum current is set by Max. mot. current [5] (page 71). For the duration of the
warning, the value of flux current component is1 is displayed in FAULTS window.
Saturation of torque creating current component. Motor is either overloaded or motor
W27-Max. torque|parameters are set incorectly. Maximum current is set by Max. mot. current [5] (page
current 71). For the duration of the warning, the value of torque current component is2 is
displayed in FAULTS window.

Saturation of motor torque (see [477] (page 65)). For the duration of the warning, the
value of Torque [69] (page 16) is displayed in FAULTS window.

Motor operates in the field weakening zone, to achieve higher frequencies. Motor|
torque decreases in this mode in reciprocal proportion to the rotation speed. For the
duration of the warning, the value of Mag. Flux [71] (page 16) is displayed in FAULTS
window.

The magnetic flux has reached its minimal value, the drive is not able to accelerate
W30-Min. flux anymore at this load level. For the duration of the warning, the value of Mag. Flux [71]
(page 16) is displayed in FAULTS window.

DC link voltage crossed its reference DD setpoint [754] (page 73), the correction
F31-Dyn. changes the deceleration ramp dynamics. Only if Dynamic Deceleration is turned on (
Deceleration Dynamic deceleration (DD) [749] (page 72)). For the duration of the warning, the
value of Voltage DC [46] (page 16) is displayed in FAULTS window.

W25-Max. voltage

W28-Max. torque

[F29-Field weakening
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A sample disley

Description

|[F32-Kinetic backup

DC link voltage falled under KB setpoint [753] (page 72), the correction affects the
ramp output. Only if Kinetic backup is turned on ( Kinetic backup (KB) [748] (page
72)). For the duration of the warning, the value of Voltage DC [46] (page 16) is
displayed in FAULTS window.

W33-Quick STOP

Emergency STOP was activated, after which the START is blocked. Converter will
unblock after cancelling the START command with an inactive safety (quick) STOP.

|F34-Quick reverse

Accelerated ramp-down Quick reverse is applied on the opposite polarity of the
frequency setpoint and the ramp output. For the duration of the warning, the value of]
Quick reverse [807] (page 70) is displayed in FAULTS window.

W35-PC Parking

Process controller conditions to park the converter were met. For the duration of the
warning, the value of Error PC [410] (page 21) is displayed in FAULTS window.

|F36-OPS on

Limit switch of the Overload Protection System (OPS) is on. For the duration of the
warning, the value of Load [854] (page 22) is displayed in FAULTS window.

|F37-OPS detecion

Detection of overload limits. OPS limit switch is disabled. For the duration of the
warning, the value of Load [854] (page 22) is displayed in FAULTS window.

W38-Motor
disconnected

Motor current is too low. The motor is probably not connected or the motor parameters
do not match the connected motor. For the duration of the warning, the value of]
Current MT [42] (page 16) is displayed in FAULTS window.

W39-Pantograph
outage

Voltage drop or outage of the pantograph voltage of the trolley vehicle. For the
duration of the warning, the value of Pantograph voltage [113] (page 23) is displayed
in FAULTS window.

W40-Slip restriction

Converter limited the frequency not to exceed the maximum allowed motor slip. For
the duration of the warning, the value of Slip freq. [938] (page 15) is displayed in
FAULTS window.

\W41-Profibus

Profibus master does not communicate with the Profibus module, or the Profibus
module does not communicate with the converter for a defined period of time PB

Timeout Warning timeout [815] (page 116).
W42-Modbus Modbus master does not communicate with the converter for a defined period of time
Timeout MB Warning timeout [962] (page 114).

|F43-Limit switch 1

Limit switch 1 is switched. Configuration is possible in the group [876] (page 95).

[F44-Limit switch 2

Limit switch 2 is switched. Configuration is possible in the group [877] (page 96).

[F45-Limit switch 3

Limit switch 3 is switched. Configuration is possible in the group [878] (page 97).

[F46-Limit switch 4

Limit switch 4 is switched. Configuration is possible in the group [879] (page 97).

F47-Set switching

Switching to another set is activated. If the message persists, it is not possible to
switch the sets (Some parameters can only be changed during stop). For the duration
of the warning, the value of [222] (page 118) is displayed in FAULTS window.

[F48-Restore point

Restore point for restoring the converter settings is being created.

W49-External
warning

External warning signal is active. Source of the warning is configured in the parameter
Ext. warning signal [965] (page 112).

W50-CPU Overload

Excessive overload of the converter control processor. Control quality decreases
when this warning occurs. It is recommended to decrease the converter switching
frequency Switching frequency [6] (page 47). For the duration of the warning, the
value of load of the 10ms interrupt is displayed in FAULTS window.

|F51-Initialization

During the initialization Initialization time [1154] (page 48) the converter ignores
control commands. It is used for slower superior systems.

W52-Brake
frequency

Frequency setpoint Freq. setpoint [162] (page 15) is less than Brake frequency [522]
(page 103). For the duration of the warning, the value of Brake frequency [522] (page
103) is displayed in FAULTS window.

W53-BM blocking

Blocking the switching pulses of BM from the source BM blocking [1204] (page 74).

|F54-Auto on/off

Countdown to auto on/off in progress. For the duration of the warning, the value of ON
/ OFF time [1577] (page 15) is displayed in FAULTS window.

W55-Waiting for|Waiting for the STOP command. Due to safety reasons, STOP command has to come
STOP prior to the START command to start the drive.

W56-Low DC . . . :

capacity Low DC link capacity, high voltage ripple.

W57-IRC outage

Converter is detecting incorrect signals from IRC1 or IRC2. Testing can be turned off
in parameter Encoder fault mode [535] (page 109). For the duration of the warning,

the value of Freq. IRC1-IRC2 gear [1086] (page 19) is displayed in FAULTS window.
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A sample disley

Description

|F58-Identification

Identification of motor parameters in progress. For the duration of the warning, the
value of Identification status [994] (page 68) is displayed in FAULTS window.

\W59-Incorrect
IRC/ARC direction

Change the direction of feedback sensor (IRC or ARC). For the duration of the
warning, the value of Freq. RT [937] (page 15) is displayed in FAULTS window.

W60-Speed
|saturation

Torque decreased because of speed saturation. When torque control mode is on, the
speed setpoint has been reached, the value of torque Torque [69] (page 16) can
differ from torque setpoint Torque setpoint [923] (page 15). For the duration of the
warning, the value of Freq. RT [937] (page 15) is displayed in FAULTS window.

W61-Dynamic lift

Dynamic lift limits the maximum frequency according to the actual motor load. DL can
be configured in the group [1068] (page 105). For the duration of the warning, the
value of Load [854] (page 22) is displayed in FAULTS window.

Feature of IRC1,IRC2 difference watching evaluated the maximal speed difference

W62-IRC1,2 and generated RESET or decreased torque according the parameters in IRC1,2
|difference Detuning [1082] (page 107). For the duration of the warning, the value of Freq. IRC1-
IRC2 gear [1086] (page 19) is displayed in FAULTS window.
To prevent instability operation of the motor, apparent motor power is reduced. In V/f
W63-Power control mode, power is reduced when the stator frequency exceeds Freq. lll. region
[reduction [1193] (page 61). In vector control mode, power is reduced automatically,

independently of the configuration.

linstability

\W64-Vector control

Instability or loss of orientation of vector control. Please, look to Manual for vector
control setting.

WG65-rezerva
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6 ERRORS
A sample disley Description

E1-Cooler _Cooler temperature excggded the allowed Iimit of temperature. It is necessary to

temperature increase the cooling efficiency. For the duration of the fault, the value of Coolern
temperature [74] (page 24) is displayed in FAULTS window.

E2-Output phase _Convert(_ar evaluated the output current asymmetry, \{vhich can be caused by,

outage interrupting the output phase or damaged connected device. Fault can be turned off|
in the parameter Output phase loss [338] (page 108).

[E3-Reserved Reserved.

| Voltage in DC link exceeded the maximal allowed value, which is factory preset. For|

E4-Overvoltage the duration of the fault, the value of Voltage DC [46] (page 16) is displayed in
FAULTS window.
Voltage in DC link dropped under the minimal allowed value, which is factory preset.

|E5-Undervoltage For the duration of the fault, the value of Voltage DC [46] (page 16) is displayed in
FAULTS window.
Fault caused by suspending or stopping of the control firmware in the DSP or during

|E6-Watchdog PWM 1. o debugging process.

Signal of an external fault is active. Source of the fault is configured in the
parameter Ext. fault signal [527] (page 109).

Converter thermal overload occurred. Load character can be changed using
parameter Operation mode [23] (page 48), Permanent current [24] (page 47) and
|E8-Converter overload|the actual load rate of the converter can be tracked in the quantity Thermal integral
INV [31] (page 24). For the duration of the fault, the value of Thermal integral INV]
[31] (page 24) is displayed in FAULTS window.

|E9-System error Serious converter fault - Call the NON-STOP service line of VONSCH s.r.o.!

Value Freq. INV [47] (page 15) exceeded the maximal allowed limit defined by the
E10-Overfrequency |parameter Overfrequency limit [97] (page 109). For the duration of the fault, the
value of Freq. INV [47] (page 15) is displayed in FAULTS window.

Exceeding the maximal allowed output current, whose value depends on the
parameter Operation mode [23] (page 48) and the factory preset current overload.
For the duration of the fault, the value of Current MT [42] (page 16) is displayed in

|E7-Externa| fault

|[E11-Overcurrent

FAULTS window.
IGBT power module detected the short circuit, which could occur during phase-to-
|[E12-Short circuit phase or phase-to-ground short circuit on the U,VW terminals or during an

excessive current peak caused by improper installation.

Converter evaluated unsymmetry of supply voltage phases which can be caused by,
|E13-Input phase loss |input phase loss. Fault can be turned off in the parameter Input phase loss [337]

(page 108).
|E14-Safety input Safety input on the terminal X1.7 is switched off.
[E15-Reserved Reserved.

Voltage of the supply is outside of the allowed tolerance or a short circuit on the
E16-Supply overload |control terminal board occured. For the duration of the fault, the value of Voltage
24V [72] (page 23) is displayed in FAULTS window.

E17-Brake module|Brake module evaluated excessive current of the power transistor. The cause can
short circuit be a BR short circuit or a faulty BM.

|E18-Rectifier fault|If SKiiP module is used, rectifier fault has occurred. When other type of module is
(HW ERR1) selected, this fault can be interpreted as Reserved HW fault 1.

[E19-HW ERR2 Reserved HW error 2

[E20-HW ERR3 Reserved HW error 3

[E21-Reserved Reserved.

Maximal converter environment temperature of 60°C exceeded. Please, increase
the cooling efficiency of the converter, or install air conditioning. For the duration of]
the fault, the value of CB temperature [75] (page 24) is displayed in FAULTS
window.

Control board interference fault. Possible cause is incorrect converter installation or|
a strong electromagnetic interference from surrounding devices. Test of this fault
can be turned off in service parameters.

|[E22-CB temperature

E23-Brake module
interference
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A sample disley

Description

E24-Power
interference

module

Control board interference fault. Possible cause is incorrect converter installation or|
a strong electromagnetic interference from surrounding devices. Test of this fault
can be turned off in service parameters.

|E25-Interrupted AIN1

For the defined AIN Type 2 to 10 V (4 to 20mA) the AIN1 value dropped under the
1V or 2mA limit. Indicates the analog input interruption or a control board electronics
fault. For the duration of the fault, the value of AIN1 [256] (page 18) is displayed in
FAULTS window.

|E26-Interrupted AIN2

For the defined AIN Type 2 to 10 V (4 to 20mA) the AIN2 value dropped under the
1V or. 2mA limit. Indicates the analog input interruption or a control board
electronics fault. For the duration of the fault, the value of AIN2 [280] (page 18) i
displayed in FAULTS window.

|E27-Interrupted AIN3

For the defined AIN Type 2 to 10 V (4 to 20mA) the AIN3 value dropped under the
1V or 2mA limit. Indicates the analog input interruption or a control board electronics
fault. For the duration of the fault, the value of AIN3 [281] (page 18) is displayed in
FAULTS window.

|E28-Interrupted AIN4

For the defined AIN Type 2 to 10 V (4 to 20mA) the AIN4 value dropped under the
1V or 2maA limit. Indicates the analog input interruption or a control board electronics
fault. For the duration of the fault, the value of AIN4 [282] (page 18) is displayed in
FAULTS window.

|[E29-Motor overload

Excessive thermal overload of the motor. High temperature of the motor evaluation
method is set by the parameter Motor overloading [27] (page 108). Actual status of
the motor temperature integral is in Thermal integral MT [33] (page 25). For the
duration of the fault, the value of Thermal integral MT [33] (page 25) is displayed in
FAULTS window.

E30-Current leak/Sum
|

Current leak in the motor cable or HW failure of the control board - current
measurement fault. It is recommended to measure leaks in the motor cable. It ig
possible that the control board is impure by conductive impurities. Please, contact
VONSCH company. For the duration of the fault, the sum of phase currents is
displayed in FAULTS window.

|E31-Too many faults

More faults occurred that specified by the parameter Max. fault count [431] (page|
110) in a time period shorter than Min. fault period [432] (page 110). For the
duration of the fault, the value of number of faults is displayed in FAULTS window.

|E32-IRC fault

IRC outage. Please, check the IRC cable first. IRC fault testing can be turned off in
Encoder fault mode [535] (page 109). For the duration of the fault, the value off
Freq. IRC1-IRC2 gear [1086] (page 19) is displayed in FAULTS window.

|E33-Reserved

Reserved

[E34-Reserved

Reserved

[E35-Reserved

Reserved

|E36-FLASH error

Data could not be written into the FLASH memory. The converter control board
might be damaged.

|E37-Profibus Timeout

Profibus master does not communicate with the Profibus module, or the Profibus|
module does not communicate with the converter for a defined period of time PB
Fault timeout [814] (page 116).

|E38-ETP temperature

Temperature on the external temperature sensor ETP Temperature [869] (page 23
exceeded the value defined by the parameter ETP Fault [866] (page 106). For the
duration of the fault, the value of ETP Temperature [869] (page 23) is displayed in
FAULTS window.

|[E39-Settings restored

Converter configuration was not valid (long or improper storage of the converter or|
incorrect write to the RAM memory), so the parameters were restored from the
automatic backup. For the duration of the fault, the date of the last automatic setting
backup is displayed in FAULTS window.

|E40-Blocked
converter.

Converter is blocked, or has invalid settings. If possible, use the restore point to
restore settings, otherwise call the VONSCH service.

|E41-Pantograph
outage

Voltage drop or outage of the pantograph voltage of the trolley vehicle. For the
duration of the fault, the value of Pantograph voltage [113] (page 23) is displayed in
FAULTS window. For special converters only!

E42-Modbus Timeout

Modbus master does not communicate with the converter longer than defined period
of time MB Fault timeout [659] (page 114). For the duration of the fault, the value of
Slave count [801] (page 25) is displayed in FAULTS window.
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A sample disley

Description

|E43-Reserved Reserved
[E44-Reserved Reserved
[E45-Reserved Reserved
[E46-Reserved Reserved

|E47-BM blocking

Blocking the switching pulses of BM from the source BM blocking [1204] (page 74).
This fault can be turned off by parameter BM blocking fault [1205] (page 74).

[E48-Reserved

Reserved

E49-IGBT
overheating

Module

IGBT is operated at very low voltage Vdc, high frequency of PWM switching or at
currents that are not approved by the manufacturer IGBT module. Dor the duration
of this fault, the value of the maximum IGBT current is displayed in FAULTS
window.

E50-Current
controllers instability

Instable or detuned current controllers. Please, look to Manual for vector control
setting.

E51-Vector control
instability

Instability or loss of orientation of vector control. Please, look to Manual for vector
control setting.

E52-End of the trial
period.

The trial period has expired. The motor operation is locked, please contact the
supplier of frequency converter or device in which the converter is used, and ask for|
the conditions for termination of trial operation.

|E53-Identification fault

Incorrect result of the motor parameters identification. Please, look to Manual for|
vector control setting. For the duration of the fault, the cause of the fault
Identification fault [1093] (page 68) is displayed in FAULTS window.

|E54-ARC fault

ARC fault. Please, check the ARC module connection and the connection cable
between the module and the resolver. For the duration of the fault, the value of
Status RM_ARC [292] (page 20) is displayed in FAULTS window.

E55-Rectifier
(VDC)

fault

High value of first or second harmonic in the DC bus voltage.

[E56-RM-SERVO fault

Fault of the RM-SERVO extension module or the absolute encoder.

E57-Current
measurement fault /
Disconnected motor

Current measurement failure or disconnected motor.

E58-SMPM control
fault

Incorrect value of Rotor pole position SMPM [1609] (page 46), or Pole pairs [1613]
(page 44).

E59-Incorrect
IRC/ARC direction

Change the direction of feedback sensor (IRC or ARC), set by Speed source [1000]
(page 58). Evaluation of this fault can be disabled by Encoder fault mode [535]
(page 109).

E60-High
freq.

IRC/ARC

Frequency of IRC / ARC feedback greater than the value set in High freq. encoder
[1612] (page 110). Evaluation of this fault can be disabled by Encoder fault mode
[535] (page 109).
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7 SETTINGS

Group of parameters number [722]
Settings of the converter parameters, load, management, control, and other components and functions of the
frequency converter.

MENU \ SETTINGS
Name [ID] Description Def.
|Quick setup [1516] Launches the wizard for quick setup of the converter.

7.1 Using the quick setup wizard with VONSCH UNIFREM

UNIFREM converters are equipped with the quick setup wizard since the firmware version 3.000.
This setup wizard is used to speed up the initial configuration and reliable startup of the motor. The
purpose of this wizard is not to replace the need of final adjustment and tuning of the converter, it
has to be done manually.

This quick setup wizard can only be used with the control panel UNIPANEL, firmware
version 2.061 or higher.

7.1.1 Working with the wizard
The quick setup wizard offers several type of screens, which differ with the behaviour and type of
user-machine interaction.

Question
Screen type "question" is used for asking the user a question that can be answered by two

possible answers, mostly "yes" and "no". These responses are associated with the "Enter" key and
1 1% BREr” ke @19 tome soimisne ke @1
Factory settings Step 1 Control and regulation Step b

Do you want to reset the Do you want scalar (V) or

converter to factory settings? vector control method?
Enter - Yes Enter - Scalar
F4 - He

F4 - Vector.

"F4" key.

Information
Screen type "information" informs the user about the result of an action, whether it was successful

or not.

1 gy v R@11 gmamer v @1

Factory settings Step 1 Control and regulation Step &
Factory settings restored. Offline identification succesful.
Press ENTER to continue. Press ENTER o continue.

[ Henu | [ Henu |

Command list
Screen type "command list" displays a list of several commands, from which the user can choose

one. After selecting one, this screen closes.
1 hemEee b R@11 empse v @1

Application macros Step 3Command Step 4
#Fan #Binary + preset freq.
#Heavy load #Binary + AIN freq.
#Conveyor/iravel #MODBUS

&Lift #PROFIBUS

s I el | e I e |

Parameter list
Screen type "parameter list" shows several parameters that can be freely modified in any order.

This screen can be exited using the "F3" key.
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1:D; 2815/85.19 1:D; 2815/85/13
1 2:Tiant|§ 128736 lz R @1 1 2:Tiar:§ 121156 lE ®1

Hotor Step 2 Control and regulation
7T
Nom. voltage 4000V| Starting voltage
Nom. current 280A| End voltage
Nom. frequenc. 500Hz| Frequency shift

Nom. revolutio.. 14500t/min| V/f exponent

Parameter change
The screen "parameter change" prompts to modify single parameter. After changing and pressing
"ENTER" key, new value is saved and this screen is closed.

1:Date 2815785719
1 2:Tiam§ 128983 lﬂ—/ @1

IRC1 pulses Set 1
102!
(040000}

Henu Calib. Help

Waiting

Screen "waiting" is used for pending completion of the action. It may wait for user interaction (e.g.

start command), or wait to complete some actions in the inverter.
1 e Bie” b @11 i e bz $1

Control and regulation Step & Directions and encoder Step 5
Test of motor direction in
Far starting the identification, progress.
please, run the START command. Please, wait until the drive stops.

Press ENTER to continue.

7.1.2 Steps of the quick setup wizard
The wizard consists of several steps:

1. Factory settings
This step asks about reset of the converter to factory settings.

2. MOTOR
Motor nameplate data, using of sine filters, motor cooling.

3. Application macros
Allows to choose from five different application macros for different applications.

4. Command macros
Allows to choose from sever different command macros for different applications.

5. Directions and encoder
In this step the correct direction of rotation of the motor and encoder are determined.

6. Control and regulation
In this step the selection of a scalar or vector control and basic control parameters are set.
Also parameter identification can be performed.

7. Basic parameters
Setting the basic control parameters like max. current, max. voltage, switching frequency
and frequency control (acceleration, deceleration and frequency range).

8. Finish
Exit the wizard and return to the main menu, where additional settings can be done.

Below in the form of a flow chart, individual steps of setting the converter by wizard can be found.
Blocks marked black are questions/options or parameters that user can choose. Blocks marked
red are internal conditions and states, according to the state of the converter, such as used
command macro, or the success/failure of performed identification.
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7.1.3 Setting the motor data, application and

Step 1 - Factory settings

Converter is not ready or there isa fault.
Please, solve the problem.

Optional faults:
Input phase loss(337)
AIN fault (837)
IRC fault mode (535)

——E

Fault is present?

YES
A 4

command macro

PG you want to reset the
converter to factory
settings?

YES
Y

Factory settings restored.

Faultis present?

NO

Exit the quick setup

Converter is not ready or there isa fault.
Please, solve the problem.

Step 2 - MOTOR

Nameplate data:
Nom. power (357)
Nom. voltage (59)
Nom. current (151)
Nom. frequency (4)

Nom. revolutions (356)

Motor power factor (227)

v

Motor overloading (27) -self cooling, forced cooling

v

Sine filter (SF) (237)

Step 3 - Application macros

Application macro selection:
Pump
Fun
Heavy load
Compressor
Conveyor/travel
Lift

................. l

Step 4 - Command macro

Command macro selection:
Control panel
Binary + preset freq.
Binary + AIN freq.
MODBUS
PROFIBUS
Up/down commands
Pressure regulation (bar)

!

Is AIN1-3
Chosen as freq. setpoint
source?

AIN1-3 Type (153/154/268) [EYES:

Start source (194)
Source of freq. setpoint (706)
Setpoint frequency (344)
Freq. reverse source (195)
Reset source (704)

NO

Value 0 (220)
Value 1 (239)
Value 2 (245)
Value 3 (293)
Bit1 DS source (552)
Bit2 DS source (555)
Bit3 DS source (558)

Command macro
,Binary + preset freq”
applied?

NO

MP slope (979)
Source of up command (971)
Source of down command (974)

Smmand macro ,Up
down commands*
applied?

[ YES:

NO

Mech. brake connection

RELAY 1 Is mechanical brake
RELAY 2 s used?
RELAY 3

vo—>( )

First part of the wizard, Basic motor settings, application and command macro

The first step offers the possibility to reset the converter to factory settings. This action is useful
when the inverter was used in the past and its current setting is unknown or untrustworthy.
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In the second step, the converter asks for motor nameplate data. After selecting the power, the
nearest motor macro is applied, which preconfigures some system parameters.

When changing power, motor voltage or power factor, the system automatically recalculates the
nominal motor current to estimated value from the power equation. This automatic preset is
suitable for estimating the nominal current in the case where it is not available, e.g. the motor is
physically inaccessible or rewound and nameplate data do not match. After you manually change
the nominal current value, this value will not be recalculated anymore.

Motor overloading [27]

This parameter is used to preset the motor temperature model. When selecting the "Self-cooling",
converter uses thermal model considering its own cooling system, where the cooling effect
increases with speed. In case of using "Forced cooling" thermal model considers the forced
cooling, the effect is constant. The option "Not evaluated" is recommended where the thermal
model should not be evaluated, e.g. when the motor is well cooled or there is another thermal
protection. Setting the External Thermal Protection is out of scope of the wizard, it can be set up
later.

Sine filter [237]
Is there a sine filter connected between the converter and the motor?

7.1.4 Application macros

UNIFREM offers 5 application macros. They are used to preset some of the essential parameters
required for the application. Complete list of these parameters can be found in Table 1 below. The
preset value does not need to be suitable for all variants of the application, however it is very

VONSCH

simple to change it as needed.

ID Parameter Pump Fan Compressor Heavy Load Conveyor/travel Lift
23 Operation mode Variable load Variable load Constant load Constant load Constant load Constant load
24 Permanent Service Service Service Service Service settings Service
current settings settings settings settings settings
347 VIf Type ST controller ST controller ST controller ST controller ST controller ST controller
91 VI/f exponent 1.5 1.5 1 1 1 1
98 Frequency shift 10Hz 10Hz 40Hz 35Hz 35Hz 35Hz
352 Max. current Motoric Motoric Motoric Motoric - -
controller Auto adaptivity | Auto adaptivity Auto adaptivity
5 Max. mot. Nom. motor Nom. motor Max. inv. Max. inv. Max. inv. current Max. inv.
current current current current current current
(ID151) (ID151)
549 Max. regen. Same as Max. | Same as Max. @ Same as Max. = Same as Max. Same as Max. Same as Max.
current mot. current mot. current mot. current mot. current mot. current ID5 mot. current
ID5) ID5 ID5 ID5 ID5
110  Min. frequency 20 20 0 0 0 0
111 Max. frequency Nom. motor Nom. motor Nom. motor Nom. motor Nom. motor Nom. motor
frequency frequency frequency frequency frequency (ID4) frequency
(ID4) (ID4) (ID4) (ID4) (ID4)
116 Ramp-up 1 time 20 60 5 15 10 5
119 Ramp-down 1 20 60 5 15 10 5
time
807 Quick reverse 100% 100% 100% 100% 100% 100%
766 Power restriction - overload - overload - overload - overload - -
(PR) - cooler - cooler - cooler - cooler
temperature temperature temperature temperature
- motor - motor - motor
overload overload overload
748 Kinetic backup Turned on Turned on Turned off Turned off Turned off Turned off
(KB)
374  Flying start Turned off Turned off Turned off Turned off Turned off Turned off
346 Brake module Turned off Turned off Turned off Turned off Turned on when Turned on
running when running
195  Freq. reverse No reverse No reverse No change No change No change No change
source
163 STC Current 0.8 x inverter 0.8 x ID155 60s inverter 60s inverter 60s inverter 60s inverter
rated current maximum maximum maximum maximum
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518 Mechanical Turned off Turned off Turned off Turned off Standard Standard
brake

697 R1 Source No change No change No change No change Brake Brake

513 Resonance Turned on Turned on Turned off Turned off Turned off Turned off
damping

7.1.5 Command macros

UNIFREM offers 7 command macros. They are used to preset some of the typical parameters as
the start source, source of frequency setpoint. Complete list of these parameters can be found in
Table 2 below. The preset value does not need to be suitable for all variants, however it is very
simple to change it as needed.

ID Parameter Control Binary + Binary + MODBUS PROFIBUS Up/down Pressure
panel preset freq. AIN freq. commands regulation
(bar)
194  Start source Control BIN1, 2 BIN1, 2 MODBUS PROFIBUS BIN1 BIN1
panel
704 Reset source No change  No change No change No change No change No change No change
706 Source of freq. = Control Discrete AIN1 MODBUS PROFIBUS Up/down Process
setpoint panel setpoints commands controller
195 Freq. reverse Control BIN2 BIN2 According to = According to | According to Noreverse
source panel the setpoint the  setpoint the  setpoint
value value value

No change for pump and fan
Discrete setpoints:

576 Discrete No change @ Single No change No change No change No change No change
setpoint switch

220 Value 0 No change 8 Hz No change No change No change No change No change

239 Value 1 No change  15Hz No change No change No change No change No change

245 Value 2 No change = 30 Hz No change No change No change No change No change

293 Value 3 No change @ 50 Hz No change No change No change No change No change

552 | Bit1 DS  Nochange | BIN3 No change No change No change No change No change
source

555 Bit2 DS Nochange @ BIN4 No change No change No change No change No change
source

558 Bit3 DS  Nochange | BIN5 No change No change No change No change No change
source

Up/down commands:

978 UP/DOWN No change  No change No change No change No change Type 1 No change
Type

971 Source of up Nochange  No change No change No change No change BIN3 No change
command

971 | Source of = Nochange @ No change No change No change No change BIN4 No change
down cmd.

As can be seen in the table, the recommended starting source for binary control is BIN1 and BIN2
where BIN1 represents running in the positive direction and BIN2 operation in the negative
direction.

At preset speeds (often used by manipulators and cranes), switching between them is done by
BIN3, BIN4 and BINS5 where BIN3 represents change to the second speed, BIN4 to the third
speed, BINS5 to the fourth speed...

All the key parameters can be changed during the wizard, usually in the next screen after
selecting the command macro. Values in the table represent typical and recommended
settings.
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7.1.6 Directions and the encoder

Step 5 - Directions and encoder

Is an encoder connected?
ﬁYES— NO

Number of encoder pulses per revolution (436)

0 you want to start the proper motol
direction test?

Encoder polarity test Do you want to start the encoder

(V/f control, 5Hz, 5s) [€vE polarity test?
YES
Finished ok? YES: Was the polarity ok? N()j Letefipicbeiobtiondicction
(V/f control, 5Hz, 5s)

Inverse encoder polarity — change of
IRC1 direction (825)

v

Encoder is not working or there is a o
disproportion between motor speed Encoder polarity is Encoder polarity wasinverse. Finished ok?
and encoder speed. correct. Thishas been fixed.
I ——

NO —encoder fault

YES

Did the motor rotate in positive
direction?

How do you want to change the motor

direction? by software

Change of
Output phase seq.
(326)

by wiring change-
; v NO

Please, turn off the converter and Phase order has been
change the motor phase order. changed by software.

Wizard part 2, encoder and proper directions of the motor

Step 5 is dedicated to the proper motor rotation direction and in case of using the encoder, its
synchronization and proper direction as well. If the motor is rotating the wrong way, it is possible to
change it by parameter or physically, by swapping two phases on the output terminal.

Note: when choosing the physical change of phase order, for safety reasons first turn off the
inverter, wait two minutes and then change the phases.
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7.1.7 Control methods, parameter identification, dynamics of the drive

Step 6 — Control and regulation

Do you want scalar (V/f) or vector
control method?

Vector——

you want to perfori
NO motor parameter
identification?

Is it a non-recommende
combination?

Thissettingisnot
recommended! Do you want to
continue anyway?

I ) YES
Identification was skipped.
You can set the motor
YES parameters or perform the
identification later.
Y
Doyou want to perfori V/fident. Standstill
short offline identification of (1500)
motor parameters2
Offline ide Identification N
successful?
failed.
YES \ 4
A 4
| Offline identification successful. | Identification successful.
Ye
Do you want to perform an
identification of motor parameters ¥
which rotates the motor?
NO Possible fine tuning of following parameters:
V/f type (347)
Starting voltage (90)
YéS End voltage (94)
Frequency shift (98)
| Jldent. Lm (short)” (1498) | V/f exponent (91)
STC Current (163)
Waiting for start command
Identification
vjs successful? N
Mag. curve identification was succesful. RIS L) fa"e.d'
Please, follow the documentation.
4 ]

Identification was skipped.

You can set the motor i
parameters or perform the

identification later.

Magnetic Flux setpoint (452)
SC Damping (449)
SC Dynamics 1(457)
SC Dynamics 2 (1128)
Dynamics break (1129)

A 4

Min. frequency(110)

Max. frequency (111)

Ramp-up 1 time (116)
Ramp-down 1 time (119)

v

Copy Max. freq (111) to Ramp-up break (117)
Copy Max. freq. (111) to Ramp-down break (121)

v

Max. mot. current (5)
Max. regen. current (549)
Max. voltage (495)
Switching frequency (6)

Step 7 — Basic parameters

Step 8 - Finish

Wizard part 3, Control and identification
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In this part the wizard offers two control modes — vector and V/f (scalar).

7.1.7.1. Vector control

Vector control can be divided into open-loop control (without the encoder) and closed-loop control
(with the encoder). This is defined by parameter Motor control method [451]. The wizard sets this
parameter by the result of the question ,Is an encoder connected? “.

Wizard can navigate the user through all the required identifications, such as , Offline identification
[992], which is performed at zero speed, and one of two mutual inductance identifications (Mag.
curve identification [1157] and Ident. Lm (short) [1498]), which require rotation of motor.

If required, it is possible to skip all the identifications, however, this option is strongly not
recommended.

These identifications and the whole vector control are closer described in the document “Vector
control of induction motors for VONSCH® UNIFREM drives”, which might be found at
www.vonsch.sk in the Support section.

The wizard can only configure the speed control, position or torque control have to be configured
and tuned manually.

7.1.7.2. V/f(scalar) control

V/f (scalar) control is still the preferred choice for most applications for its simplicity and
robustness. Since the 3.000 firmware version, there are new identification modes for easy initial
setup of the scalar control. If necessary, it is possible to skip them.

VIf ident. full - After entering the START command after 5-20 seconds, the motor accelerates to
25Hz, in the desired direction, then it stops automatically. The START command must be entered
manually according to the actual settings. This identification responds to the STOP command, so
you can always turn it off.

VIf ident. standstill — Identification will start immediately. Motor will not rotate, only the Stator
resistance [345] and Starting voltage [90] will be set.

Wizard offers a choice between the longer identification (full) and shorter DC test (standstill).
Recommendation: If you are able to make the full identification, it is recommended to do so.

7.1.7.3. Drive dynamics (common for V/f and vector control)
After the control is set, the wizard offers setting the frequency ramps and voltage and current limits.

Parameters Min. frequency [110], Max. frequency [111], Ramp-up 1 time [116] and Ramp-down 1
time [118] determine the frequency range and dynamics - acceleration and deceleration.

Parameters as Max. mot. current [5] and Max. regen. current [549] define the limits of the motor
current in different operating modes. The parameter Max. voltage [495] is used to change the
maximum voltage on the motor if there is sufficient DC voltage. Switching frequency [6] is the
frequency of PWM - transistor switching.

These parameters create the last screen of the wizard, it exits the wizard. Afterwards, the drive can
be configured and tuned the standard way.

All parameters are further described in other chapters of this document.

7.2 MOTOR

Group of parameters number [58]
Settings of the parameters of the connected motor or other three-phase appliance on the power terminals of
the frequency converter (U,V,W,PE).
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7.21

MOTOR MACROS

Group of parameters number [672]

MENU \ SETTINGS \ MO

TOR \ MOTOR MACROS

VONSCH

Name [ID] Description Def.
[Motor 400/0.06 [730] Parameters of the 400V, 60W motor.
|Motor 400/0.09 [731] Parameters of the 400V, 90W motor.
[Motor 400/0.12 [732] Parameters of the 400V, 120W motor.
|Motor 400/0.18 [733] Parameters of the 400V, 180W motor.
|Motor 400/0.25 [734] Parameters of the 400V, 250W motor.
|Motor 400/0.37 [735] Parameters of the 400V, 370W motor.
|Motor 400/0.55 [736] Parameters of the 400V, 550W motor.
|Motor 400/0.75 [737] Parameters of the 400V, 750W motor.
|Motor 400/1.1 [738] Parameters of the 400V, 1.1kW motor.
|Motor 400/1.5 [739] Parameters of the 400V, 1.5kW motor.
|Motor 400/2.2 [673] Parameters of the 400V, 2.2kW motor.
|Motor 400/3 [674] Parameters of the 400V, 3kW motor.
|Motor 400/4 [675] Parameters of the 400V, 4kW motor.
|Motor 400/5.5 [676] Parameters of the 400V, 5.5kW motor.
|Motor 400/7.5 [677] Parameters of the 400V, 7.5kW motor.
|Motor 400/11 [678] Parameters of the 400V, 11kW motor.
|Motor 400/15 [679] Parameters of the 400V, 15kW motor.
|Motor 400/18.5 [680] Parameters of the 400V, 18.5kW motor.
|Motor 400/22 [681] Parameters of the 400V, 22kW motor.
|Motor 400/30 [682] Parameters of the 400V, 30kW motor.
|Motor 400/37 [683] Parameters of the 400V, 37kW motor.
|Motor 400/45 [684] Parameters of the 400V, 45kW motor.
|Motor 400/55 [685] Parameters of the 400V, 55kW motor.
[Motor 400/75 [686] Parameters of the 400V, 75kW motor.
|Motor 400/90 [687] Parameters of the 400V, 90kW motor.
[Motor 400/100 [688] Parameters of the 400V, 100kW motor.
|Motor 400/110 [689] Parameters of the 400V, 110kW motor.
|Motor 400/132 [727] Parameters of the 400V, 132kW motor.
|Motor 400/160 [728] Parameters of the 400V, 160kW motor.
|Motor 400/200 [729] Parameters of the 400V, 200kW motor.
|Motor 400/250 [1236] Parameters of the 400V, 250kW motor.
|Motor 400/315 [1237] Parameters of the 400V, 315kW motor.
7.2.2 IDENTIFICATION
Group of parameters number [1497]
Parameters for identification modes for V/f (scalar) and vector mode of operation.
MENU \ SETTINGS \ MOTOR \ IDENTIFICATION
Name [ID] Description Def.
Offline Command for the inital (offline) identification of the motor electric parameters.
identification It is used to configure the motor electric parameters and the vector control. Please,
[992] look to Manual for vector control setting.
P Command to preset the control structures of vector control to values corresponding
reset vector

to motor.

This command serves for initial setting of the control structures of vector control.
Identification (measurement) of mutual inductance. After the START command the
motor will rotate at the predefined speed to measure the mutual inductance. It is
neccesary to disconnect the load from the motor shaft.

Identification (measurement) of motor magnetization curve. After the START
command the motor will rotate at the predefined speed to measure the

control [991]

Ident. Lm (short)
[1498]

Mag. curve
identification
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Name [ID] Description
{[1157] magnetization curve. It is neccesary to disconnect the load from the motor shaft.
V/f ident. - e
standstill [1500] Short standstill identification of motor parameters for V/f (scalar) control.
V/f  ident fuIIShort identification of motor parameters with rotating motor for V/f (scalar) control.
[1501] ) After the START command the motor will rotate at the predefined speed to measure
| the motor parameters. It is neccesary to disconnect the load from the motor shaft.
Direction test . S
[1502] Short test of proper rotation direction.
Align pole/Align pole position of synchronous motors. Brake is released during this
position [20] identification.

7.2.3 NAMEPLATE MOTOR PARAMETERS
Group of parameters number [1210]
Values obtained from motor macros or nameplate data.

MENU \ SETTINGS \ MOTOR \ NAMEPLATE MOTOR PARAMETERS

Name [ID] Description Def.
[Motor type [1610] induction
Induction motor Squirrel cage induction motor.
SMPM Synchronous motor permanent magnet.
INom. power [357] [Nominal motor power, read from the nameplate or catalog data. |1100 wW

10wW=+15E6W

This parameter is required for correct calculation of power and proper operation of slip
compensation [348] (page 60).

[Nom. voltage [59]

Nominal voltage of the motor. 1400,0 V

1,0V +1000,0 V

During the installation, it is neccesary to check whether the motor connection (delta,wye)
voltage corresponds to this value. There is special case to shorten overload time the
motor, when it is allowed to set the wye voltage for a delta connection, while increasing
the values of nom. frequency and nom. revolutions to 173% of their original values.

Nom.

[4]

frequency

Nominal frequency of the motor. 50,00 Hz

1,00 Hz + 500,00
Hz

In the V/F control mode, this parameter determines the frequency at which the V/f voltage
curve reaches the value of End voltage [94] (page 58). Along with these parameters
determines the V/f curve voltage and frequency ratio - motor magnetic flux.

FIOST] current Nominal motor current, read from the nameplate or catalog data. 2,80 A
0,01 A + 2000,00|This parameter determines the value of permanent motor current for motor overload
A protection Motor overloading [27] (page 108).
Nom. revolutions|Nominal motor revolutions per minute, read from the nameplate or catalog

1450 rpm
[356] data.
100 rpm + 30000(This parameter is important for proper operation of Slip compensation [349] (page 60)
rpm and for calculation of motor pole count Nr of motor poles [1049] (page 47).
|Motor power|Nominal power factor of the motor read from the motor nameplate or the

0,80
factor [227] catalog data.
0,40 + 1,00
Nom. torque|Nominal mechanical torque on the rotor shaft calculated from the motor

3,00 Nm
[1051] nameplate data.
-10000,00 Nm =+
10000,00 Nm
[Pole pairs [1613] Number of mc_)tor pqle pairs caI_CL_JIated from the nominal rpms and the motor2

frequency for induction motors, it is a parameter for synchronous motors.

1+1000
Motor const.[Motor constant written on a motor nameplate or in the datasheet, unit is1 000
Nm/A [1534] [Nm/A]. ’

0,000 + 100,000

|Output phase

Setting the order of the phases on the output of the frequency converter. It|Direct
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|sequence [326]

replaces the physical exchange of the motor phases if it is necessary to
achieve that when the motor should run in the forward direction (REVERSE
inactive) it rotates in the opposite direction.

It is used to set the desired direction of rotation of the connected motor.

Direct

\/oltage is generated in the U-V-W order.

Inverted

\/oltage is generated in the V-U-W order.

Reset the motor

This command resets the operation hours of the motor MT operational hours

operation hours

MT [1075] [497] (page 23).

Set  motohours|By changing this parameter, it is possible to preset operation hours of the0 0h
IMT [502] motor MT operational hours [497] (page 23). ’

[0,0 h = 200000,0 h

7.2.4 SPECIAL

PARAMETERS OF THE MOTOR

Group of parameters number [557]
Parameters neccesary for special operation modes of the converter, e.g. slip compensation, IR voltage drop

compensation and

vector control.

MENU \ SETTINGS \ MOTOR \ SPECIAL PARAMETERS OF THE MOTOR

Name [ID] Description Def.
Time constant|. s
IMT [79] Time constant of the motor excitation. 0,120 s

0,001 s + 10,000 s

This parameter influences the motor excitation speed and is necessary for the correct
function of the motor mathematical model. In vector control mode, this parameter is
calculated from Rotor resistance [439] (page 45), Mutual inductance [441] (page 45) and
Leakage inductance [440] (page 45).

MT deexcitation Motor deexcitation time after PWM turning off. 1,00

time [1171]

0.00 = 10.00 Represents multiple of Time constant MT [79] (page 45) parameter value, during which
' ' PWM outputs are blocked after previous PWM turning off.

|[Magnetizing Magnetizing current of the motor (I0). This parameter has no meaning for2 00 A

current [355] SMPM. ’

0,01 + Ink2*

Correct value of the magnetizing current is generally 30 to 90% of the parameter value
Nom. current [151] (page 44). Defines the value of motor excitation in the V/f control
mode.

“The value depends on the inverter power line. See installation manual.

Stator resistance

Stator resistance value. Value of this parameter can come from the motor

[439]

macros or the identification. For SMPM motor control, this parameter is|6,70000 Q
l[345] .
interpreted as Rd.
0,00001 Q =
100,00000 Q
Rotor resistance Rotor resistance value. Value of this parameter can come from the motor
macros or the identification. For SMPM motor control, this parameter has no[1,00000 Q

meaning.

0,00001 Q  +[This parameter is required for the correct operation of the motor mathematical model in
100,00000 Q the vector control.

Value of the stator leakage inductance. Value of this parameter can come
Leakage from the motor macros or the identification. On the parameter transfer from|0,1000000
inductance [440] |older VQFREM converter, it is calculated as (Ls - Lm). For SMPM motor|H

control, this parameter is interpreted as the difference Lg-Ld.

0,0000000
|[Mutual inductance
[441]

“IThis parameter is required for the correct operation of the motor mathematical model in

the vector control.

Value of mutual (magnetizing) inductance. The value of this parameter can

!Vlutual come from motor macros, identification or magnetization curve. For SMPM 0,1000000
inductance [441] X o H

motor control, this parameter is interpreted as Ld.
0,0000001 H +This parameter is required for the correct operation of the motor mathematical model in
2,0000000 H the vector control. Correct value has a great effect on the current stability control.
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|Flux PM [1185] |Permanent magnet flux of SMPM [Wb]. 0,100 Wb
0,000 Wb + 5,000
Wb
Rotor pole
{position SMPM|Rotor pole position at zero electrical angle in degrees. 0,000
[1609]
-360,000 +
360,000
l?{:?%gl CUV€ Activation of motor magnetization curve mode. Turned off
Turned off Parameter Mutual inductance [441] (page 45) is considered to be constant.
T Parameter Mutual inductance [441] (page 45) is calculated from the magnetization curve
urned on . . X
and can be different under different values of magnetic flux.
c Parameter Mutual inductance [441] (page 45) is calculated from the magnetization curve
urrent dependent . :
and can be different under different values of stator current.

MAG. CURVE

Group of parameters number [1158]

Settings of the magnetization curve points.

MENU \ SETTINGS \ MOTOR \ SPECIAL PARAMETERS OF THE MOTOR \ MAG. CURVE

Name [ID] Description Def.
[M.c:Flux 1 [1159] |Flux value of point 1. \1/\’/%00
0,000 Wb +
1000,000 Wb

. 1,000

IM.c:Flux 2 [1160] |Flux value of point 2. Wb
0,000 Wb H
1000,000 Wb

. . 1,000
[M.c:Flux 3 [1161] |Flux value of point 3. Wb
0,000 Wb o
1000,000 Wb

. 1,000

IM.c:Flux 4 [1162] |Flux value of point 4. Wb
0,000 Wb H
1000,000 Wb

. : 1,000
IM.c:Flux 5 [1163] |Flux value of point 5. Wb
0,000 Wb g
1000,000 Wb
H.fég]urrent 1 Magnetization current value of point 1. 1,000 A
0,000 A + 1000,000
A
;\ql.féglurrent 2 Magnetization current value of point 2. 1,000 A
0,000 A + 1000,000
A
H\q.fég]urrent 3 Magnetization current value of point 3. 1,000 A
0,000 A + 1000,000
A
Hfé%urrent 4 Magnetization current value of point 4. 1,000 A
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Name [ID] Description I Def.
0,000 A + 1000,000
A
?{Ilfég]urrent 3 Magnetization current value of point 5. 1,000 A
0,000 A + 1000,000
A
lcoeft. therm. Coef:‘icient of thermal adaptation of motor parameters between the 20 C an_d
adaptation [1235] 100 °C. ETP Temperature [869] (page 23) from External Thermal Protection is|1,000

used as the motor temperature.
1,000 + 2,000
I[Z:i;t]'a moment Estimate of the total motor inertia moment [kg m”2]. 0,1000
0,0001 + 3200,0000
Trgnsmlsswn Transmission ratio. Rotation speed ratio before and after the transmission. 1,00000
|ratio [888]
000100 .|Serves for di§playing th_e yalug of Rpm' behind the transmissio_n [907] (page 16) and
16000 00000 proper ngratmn_of the limit switch functions [875] (page 95). It is also necessary to sef
’ Transmission ratio [888] (page 47).
Wheel It represent§ the_circumfere_n_ce of the wheel behind thg transmis_sic_)n. Also
circumference serves for displaying the position value and proper o_perat|on of the limit switch|1,0000
l[889] func’uonls [875] _ (page 95). At the same time it is also necessary to setjm
Transmission ratio [888] (page 47).

0,0001 m +
100,0000 m

Nr of motor poles|Number of motor poles calculated from the nominal rpms and the motor
[1049] frequency.

Nom. slip freq.Nominal electric slip frequency calculated from the motor nameplate

[1050] parameters. Hz
7.3 CONVERTER PARAMETERS
Group of parameters number [197]
Operating parameters of the converter.
7.3.1 APPLICATION MACROS
Group of parameters number [1491]
Application macros. It configures the converter parameters for the most used applications.
MENU \ SETTINGS \ CONVERTER PARAMETERS \ APPLICATION MACROS
Name [ID] Description Def.
|Pump [1492] Application macro for a water pump.
|Fan [1493] Application macro for a fan.
|Heavy load [1494] |Application macro for a heavy load (extruder).
Compressor I .
Application macro for a piston compressor.
[1557]
ﬁ(;g\;t]eyorltravel Application macro for a conveyor or crane travel/crab.
Lift [1496] Application macro for lift applications, like crane lift.
Switching I .
frequency [6] Switching frequency of the PWM modulation of output voltages. 3000 Hz
Switching frequency of the impulses of the converter power elements. For decreasing
1150 + 10000 the value of acoustic noise, it is possible to increase this value. However, the thermal
losses will increase and the maximum current of the converter might decrease.
The current threshold for a long-term (permanent) converter load. The
|Permanent . .
value represents the ratio between permanent current and the nominal(1,000
current [24]
current of the converter.
0,500 + (Ina / Ink)® |If output current exceeds this value, the converter can generate the fault " E8-Converter
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overload (page 32)". Changing the nature of the converter load in the Operation mode
[23] (page 48) parameter resets the parameter value to the production value for the
specified load type and the specified converter type. By setting this value to higher than
factory setting, it allows converter to feed permanently higher current, but it decreases|
short-term overload factor.

5The value depends on the inverter power line. See installation manual.

Operation mode

[23]

Selection of the converter load operation mode. Threshold current for|Constant
specific operation modes is factory preset. load

Constant load

Loading mode for dynamically varying loads, which have constant character of the
torque to the motor frequency. The drive allows higher short-term overload and lower
permanent load. For example: cranes, mills, conveyors, machines...

\Variable load

Loading mode for static loads, which have an exponentially growing character of the
torque to the motor frequency. The converter allows lower short-term overload and a
higher permanent load. For example : Pumps, Fans, Generators, ...

Initialization time
[1154]

This time extends the initialization time. During the initialization time, start
is not possible and the faults are not evaluated. Parameter serves for
delaying the response time for slower control systems.

Os

0s+3600s

|Password [548]

Setting the user password for access to the device settings. Password
needs to be entered when entering the converter settings.

*kkk

%%k %k *kkk

Protects the converter settings against reconfiguration by unauthorized persons.

DST Time shift
[770]

Determines whether the time of the converter is only in the normal time, or DST .
o ; A, automatic
it is changed when needed to normal or daylight saving time. change

No DST | DST automatic change

Converter
unblocking [1007]

Parameter for entering the password to unlock the converter from the trial
period mode to operation mode. For unblocking the converter, please
contact the supplier of frequency converter or device in which the converter
is used, and ask for the conditions for termination of trial operation.

kkkk

*kkkk o kkkk

Sine filter

[[237]

(SF)

Presence of sine filter at the converters output. Not present

Not present

SF is not connected to the converter outputs.

Present

SF is connected to the converter outputs, the lower limit of switching frequency is
increased and the dynamics of controllers in vector control mode is reduced.

7.3.2 ENERGY CONS.
Group of parameters number [236]
Preset or reset of the consumed energy counters kWh Consumption [429] (page 16) a MWh Consumption

[430] (page 16).

MENU \ SETTINGS \ CONVERTER PARAMETERS \ ENERGY CONS.

Name [ID]

Description Def.

|Reset the consumption [897]

This command resets the counters of consumed energy.

IConsumption reset source [900]

Special reset source of the consumed converter energy.

Look choises of parameter's Bit1 DS mask [553] (page 55)

7.4 COMMAN

DS

Group of parameters number [1]
Command settings for converter and motor

7.41

COMMAND MACROS

Group of parameters number [1503]
Command macros for quick configuration of converter commands.

MENU \ SETTINGS \ COMMANDS \ COMMAND MACROS
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|Control panel

[1504] Command macro for command over the UNIPANEL control panel.

Binary + preset freq.

[1505]

Command macro for command over the binary inputs with discrete preset
frequency setpoint values.

Binary + AIN freq. [1506]

Command macro for command over the binary inputs with setpoint frequency
over the analog input.

(MODBUS [1507]

Command macro for command over MODBUS industrial protocol.

[PROFIBUS [1508]

Command macro for command over PROFIBUS industrial protocol.

Up/down commands|Command macro for command over the up (increasy frequency) and down
[1509] (decrease frequency) commands.
Pressure regulation|Command macro for pressure control over the inbuilt process controller|

(bar) [1510]

(PID).

7.4.2 START STOP RESET
Group of parameters number [192]

MENU \ SETTINGS \ COMMANDS \ START STOP RESET

Name [ID] Description Def.
Start source|Setting the converter start source. The START command generates the desired voltage BIN1
[[194] and frequency on the U,V,W outputs (or U,V for a single phase load).

Control panel

Pressing the green START button on the control panel causes the converter to start. The start
is canceled by pressing the red STOP button.

SPtzzrtnanent The converter starts immediately after the switch-on.
BIN1 The converter start after the activation of the 1st binary input.
BIN2 The converter starts after the activation of the 2nd binary input.
BIN3 The converter starts after the activation of the 3rd binary input.
BIN1, 2 The converter starts after the activation of the 1st or 2nd binary input.
BIN1, 3 The converter starts after the activation of the 1st or 3rd binary input.
BIN1, 4 The converter starts after the activation of the 1st or 4th binary input.
IMopBUS The converter start is controlled over the serial communication. See the MODBUS serial
communication protocol.
The converter start is controlled over the serial communication. See the PROFIBUS serial
PROFIBUS A
communication protocol.
: The converter start is controlled by a special preset signal and switching thresholds, see [987]
Special
(page 50).
[MoDBUS 2 The converter start is controlled over the serial communication. See the MODBUS seriall

communication protocol.

Reset source
[704]

Setting the converter reset source. PWM generating will be turned off. It can be used as
an emergency stop. No fault will be generated, only a warning. RESET is needed for
example in applications where the motors are switched at the output. Before switching
the power output, PWM outputs should be blocked, otherwise there is a high risk of
damage to the power elements of the converter.

BIN4

Look choises of parameter's Quick stop source. [986] (page 49)

|Quick stop
source. [986]

Setting the source of the quick stop. It is necessary to cancel and then start the
converter start command again for the converter to start after a quick stop. It is used to
stop the machinery with working personnel, which comes into contact with the rotating
parts. For example, signal light barrier or door limit switch. When active, the drive will
stop by following the faster deceleration ramp, defined by the time parameter Quick
STOP [806] (page 50).

None

None Function is inactive.

BIN1 Function is activated by activation of the 1st binary input.

BIN2 Function is activated by activation of the 2nd binary input.

BIN3 Function is activated by activation of the 3rd binary input.

BIN4 Function is activated by activation of the 4th binary input.

BINS Function is activated by activation of the 5th binary input.

BING Function is activated by activation of the 6th binary input.
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Name [ID] Description | Def.
Special Function is activated by a special preset signal and switching thresholds
Quick STOP|Realtive value of ramp-down time when activating the Quick stop Quick stop source.[10,0
[806] [986] (page 49). %
0,1 % + 100,0
%
SPECIAL SETTING
Group of parameters number [215]
Special source setting for the START, STOP and RESET.
SPECIAL START
Group of parameters number [987]
Special source setting of Start.
MENU \ SETTINGS \ COMMANDS \ START STOP RESET \ SPECIAL SETTING \ SPECIAL START
Name [ID] Description Def.
Start signal : . [184] Binary
lt503] Selection of the signal for Start control. inputs
Signal
Start active o A
lt504] The condition for activation the Start. BIN1
Look choises of parameter's Binary inputs [184] (page 17)
Start inactive|The condition for deactivation the Start, when selected signal is of
[505] numeric type "value".
Look choises of parameter's Binary inputs [184] (page 17)
SPECIAL RESET
Group of parameters number [333]
Special RESET setting.
MENU \ SETTINGS \ COMMANDS \ START STOP RESET \ SPECIAL SETTING \ SPECIAL RESET
Name [ID] Description Def.
Reset signal Selection of the signal for RESET control. .[184] Binary
[524] inputs
Signal
E‘;s;;t actiVeirys condition for activation of RESET. BIN4
Look choises of parameter's Binary inputs [184] (page 17)
Reset inactive[The condition for deactivation of RESET, when selected signal is of]
[526] numeric type "value".
Look choises of parameter's Binary inputs [184] (page 17)
SPECIAL QUICK STOP
Group of parameters number [989]
Setting the special source of the Quick Stop.
MENU \ SETTINGS \ COMMANDS \ START STOP RESET \ SPECIAL SETTING \ SPECIAL QUICK STOP
Name [ID] Description Def.
. [184]
|Q.u'Ck stop Selection of the signal for Quick Stop control. Binary
signal [821] ;
inputs
Signal
Quick StopThe condition for activation of Quick Stop
active [822] '
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Name [ID] | Description Def.
Look choises of parameter's Binary inputs [184] (page 17)
ﬁg'gtli(vesmpThe condition for deactivation of Quick Stop, when selected signal is of numeric type
[823] value".
Look choises of parameter's Binary inputs [184] (page 17)
l[s‘ltza:EtS] delay Delay between receiving START command and its execution. 0,000 s
0,000 s =+
300,000 s
Iﬁtf;g?] delay) Delay between receiving STOP command and its execution. 0,000 s
0,000 s +
300,000 s
STOP Timeout for instantaneous tripping of the voltage after a STOP command and not
. reaching the zero speed when the value of Stop type [836] (page 67) is "Ramp-
timeout " ng "o . / " - 130,0s
[926] down or tep to 0" in vector control, or in V/f control when "Regenerative" is
selected in Max. current controller [352] (page 60).
In control modes when due to regenerative torque or current saturation after the STOP
0,0 s +jcommand the decreasing of the frequency is not possible, the timer for this timeout is
3600,0 s increasing. If the speed does not decrease to 0 and the drive is stopped the normal way, the
inverter will trip the voltage even at non-zero speed.

7.4.3 FREQUENCY SETPOINT
Group of parameters number [7]
Setting of frequency setpoint of the converter.

MENU \ SETTINGS \ COMMANDS \ FREQUENCY SETPOINT
Name [ID] Description Def.
Source of freq.

lsetpoint [706] Setting the source of the frequency setpoint. AIN1

\Value The source of the setpoint is fixed value.

Control panel The source of the setpoint are arrow keys in the MONITOR window in the control panel.
AIN1 The source of the setpoint is the corresponding analog input.

AIN2 The source of the setpoint is the corresponding analog input.

AIN3 The source of the setpoint is the corresponding analog input.

AIN4 The source of the setpoint is the corresponding analog input.

The source of the setpoint are the discrete setpoint values [60] (page 54). It is nof
Discrete setpoints |possible to select this setting if the discrete setpoint speeds are assigned elsewhere (e.g.
Source of PC setpoint [130] (page 98)).

Up/down The source of the setpoint are the up/down commands, please see [970] (page 56).
commands
Process controller |The source of the setpoint is the process controller, please see [385] (page 98).
IMoDpBUS The source of the setpoint is the MODBUS serial communication, please see [658] (page|
113).
The source of the setpoint is the PROFIBUS serial communication, please see [812
PROFIBUS Seriy P P [812]
Special The source of the setpoint is the special setting.
[Maximal value The source of the setpoint is the maximum value of the quantity range.
1‘S|'eet1pl$:::y [344] Fixed value of the setpoint frequency. 0,00 Hz
Min7 =+ Max "Value qepends on the parametef I_=req. reverse source [195] (str. 51). For the choice
frequency [111] ,,Acc_ord/r]g to the_- setpoint value“ is from -(Max. frequency [111] (str. 69)), for othen
choices is from Min. frequency [110] (str. 69).
Iz;?::;:e [ ngv erse Setting the reverse source of the motor frequency setpoint. BING6
Control panel Pressing the gray REVERSE button on the control panel causes the motor reverse.
No reverse The motor will always turn in a positive direction, it is the forward direction.
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Name [ID] Description
f:rgr]:gent The motor will always turn in a negative direction, it is the backward direction.
BIN1 Reverse is activated by 1st binary input.
BIN2 Reverse is activated by 2nd binary input.
BIN3 Reverse is activated by 3rd binary input.
BIN4 Reverse is activated by 4th binary input.
BIN5 Reverse is activated by 5th binary input.
BING Reverse is activated by 6th binary input.

According to the|Rotating direction is dependent on the frequency setpoint polarity Setpoint frequencyj
setpoint value [344] (page 51).

IMobBUS The motor reverse is controlled over the serial communication. See the MODBUS serial
communication protocol.

The motor reverse is controlled over the serial communication. See the PROFIBUS serial
communication protocol.

Special The motor reverse is controlled by the special setting [988] (page 52).

Fsetpoint reset
in stop [1152]

PROFIBUS

Method of frequency setpoint channel storing or reset. No

No Frequency setpoint always equals the selected source.

Yes While in stop, the setpoint frequency is always set to 0 Hz.

Fsetpoint . . . .

transfer [1153] Setting the behavior of freq. setpoint During power off

[ During power offThe converter keeps the setpoint value after the power off.

o During sef
change

Setpoint value is transferred between the parameter sets.

SPECIAL SETTING
Group of parameters number [988]
Setting a special source for the frequency setpoint and reverse.

MENU \ SETTINGS \ COMMANDS \ FREQUENCY SETPOINT \ SPECIAL SETTING
Name [ID] Description Def.

Freq. setpoint signal/Selection of the parameter that represents the frequency setpoint [256] AINA
[30] value.

[Signal

F _Reverse signal Selection of the signal for Reverse control. .[1 84] Binary
[506] inputs

[Signal

E(—())\;(—i\rse F active The condition for activating the Reverse. BING

Look choises of parameter's Binary inputs [184] (page 17)

Reverse F inactive|The condition for deactivation of Reverse, when selected signal is of|
[508] numeric type "value".

Look choises of parameter's Binary inputs [184] (page 17)

744 TORQUE SETPOINT

Group of parameters number [575]

Setting of torque setpoint. It serves as the setpoint value for the torque vector control, or as a dynamic
constraint for the speed and position vector control.

MENU \ SETTINGS \ COMMANDS \ TORQUE SETPOINT

Name [ID] Description Def.
Source of the
ltorque setpoint|Setting the source of the torque setpoint. Maximal value
[1053]
Look choises of parameter's Source of freq. setpoint [706] (page 51)
Torque setpointTorque setpoint value. 0,00 Nm
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Description

[920]

Min.8
torque [481]

Max.

8Value depends on the parameter Source of the torque reverse [922] (str. 53). For the)
choice ,According to the setpoint value“ is from -(Max. torque [481] (str. 65)), for othen
choices is from Min. torque [482] (str. 65).

of the
reverse

Source
torque
[922]

Setting the reverse source of the torque setpoint.

No reverse

[Look choises of parameter's Freq. reverse source [195] (page 51)

Disable mot.
torque src [1598]

Source of disabling (setting to 0 Nm) the motoric torque.

Look choises of parameter's Bit1 DS mask [553] (page 55)

Disable regen.
torque src [1599]

Source of disabling (setting to 0 Nm) the regenerative torque.

Look choises of parameter's Bit1 DS mask [553] (page 55)

SPECIAL SETTING TORQ. SP.
Group of parameters number [644]
Special setting of entering the torque setpoint.

MENU \ SETTINGS \ COMMANDS \ TORQUE SETPOINT \ SPECIAL SETTING TORQ. SP.

Name [ID]

Description Def.

Torque setpoint signal
[[921]

Selection of the parameter that represents the torque setpoint value.

[256]
AIN1

Signal

Torque reverse signal
[[654]

Selection of the signal for Torque Reverse control.

Signal

Torque reverse active
[[655]

The condition for activation of Torque Reverse.

reverse

Torque

The condition for deactivation of Torque Reverse, when selected signal is|
of numeric type "value".

linactive [656]

7.4.5 POSITION SETPOINT
Group of parameters number [1135]
Adjusting the position setpoint. Only for position vector control method.

MENU \ SETTINGS \ COMMANDS \ POSITION SETPOINT

Name [ID] Description Def.
|Pos. source [1136] Source of the position setpoint. Value
Look choises of parameter's Source of freq. setpoint [706] (page 51)
|Pos. setpoint [1137] Fixed value of the position setpoint in revolutions. |0,000
[Min. position setpoint [1139] + Max.
position setpoint [1140]

[Pos. setpoint signal [1138] Sgls?t(i:glr?g eot];) E)hiﬁt-parameter, which is interpreted as the[A2|i161]
Signal
[Max. position setpoint [1140] Maximum position in revolutions. |10,000

-1E007 + 1E007

It represents the upper limit of position setpoint channel Pos,
setpoint [1137] (page 53).

[Min. position setpoint [1139]

Minimum position in revolutions. -10,000

-1E007 + Max. position setpoint [1140]

It represents the lower limit of position setpoint channel Pos,
setpoint [1137] (page 53).

10 May 2017

Page 53 from 180



VONSCH

7.4.6 DISCRETE SETPOINTS

Group of parameters number [60]

Discrete setpoint value setting.

Discrete setpoint values can serve as the setpoint values signals for any quantity as exact, predefined
values.

MENU \ SETTINGS \ COMMANDS \ DISCRETE SETPOINTS

Name [ID] Description Def.
Discrete
setpoint switch|Discrete setpoint value switch type setting. Single
[576]

Only the first 3 bits of the DS switch are used. Output value corresponds to the binary
Combined combination of these bits. If no bits are active, the Value Value 0 [220] (page 54) is on the
output. If only 1 bit is active, the Value Value 1 [239] (page 54) is on the output and so on.
Every single bit of the DS switch stands for one discrete setpoint value (1.bit stands for the
Single 1. value and so on.). If there are more DS switches active, value with the higher switching
bit is on the output. If no DS switch is active, discrete value 0 is on the output.

DISCRETE VALUES

Group of parameters number [84]

Single discrete value setting. It is possible to set the value only when the signal Discrete setpoint [10] (page
15) is connected. Physical dimension and range of values are inherited according to the target where the
signal is connected.

Warning! When configuring speed control of a crane drive, it might be necessary to set Value 0 [220] (page
54) a Value 1[239] (page 54) to the same value.

MENU \ SETTINGS \ COMMANDS \ DISCRETE SETPOINTS \ DISCRETE VALUES
Name [ID] Description Def.
Value 0 [220] |Zero value of the discrete setpoint value. This value applies, when no switch bit is set.

Value 1 [239] |First value of the discrete setpoint value. |

Value 2 [245] [Second value of the discrete setpoint value. |-

Value 3 [293] |Third value of the discrete setpoint value. |

Value 4 [475] |Fourth value of the discrete setpoint value. |

Value 5 [299] |Fifth value of the discrete setpoint value. |

Value 6 [550] |Sixth value of the discrete setpoint value. |-

Value 7 [551] |Seventh value of the discrete setpoint value. |

DS SWITCH
Group of parameters number [100]
Binary switch setting for switching the discrete setpoint values.

MENU \ SETTINGS \ COMMANDS \ DISCRETE SETPOINTS \ DS SWITCH

Name [ID] Description Def.
IBit1 DSBit source setting for the binary switch for the discrete setpoint values. Its function Nonel
source [552] |depends on the Discrete setpoint switch [576] (page 54) parameter setting.

Look choises of parameter's Quick stop source. [986] (page 49)
Bit2 DS .
source [555] See Bit1 DS source [552] (page 54). None
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Name [ID] I Description | Def.
Look choises of parameter's Quick stop source. [986] (page 49)
[Bit3 DS See Bit1 DS source [552] (page 54). None

source [558]
Look choises of parameter's Quick stop source. [986] (page 49)

Bit4 DS
source [561]

Look choises of parameter's Quick stop source. [986] (page 49)

Bit5 DS
source [564]

Look choises of parameter's Quick stop source. [986] (page 49)

|Bit6 DS
source [567]

Look choises of parameter's Quick stop source. [986] (page 49)

IBit7 DS
source [570]

Look choises of parameter's Quick stop source. [986] (page 49)

See Bit1 DS source [552] (page 54). None

See Bit1 DS source [552] (page 54). None

See Bit1 DS source [552] (page 54). None

See Bit1 DS source [552] (page 54). None

SPECIAL SETTING DS
Group of parameters number [235]
Binary switch special setting.

MENU \ SETTINGS \ COMMANDS \ DISCRETE SETPOINTS \ DS SWITCH \ SPECIAL SETTING DS
Name [ID] Description Def.

Bit1 DS mask|Binary switch bit will be active if at least one of the selected binary inputs or logical

[553] blocks will be active.

o BIN1

o BIN2

o BIN3

o BIN4

o BINS

o BING

o Logical block1

o Logical block2

o Logical block3

o Logical block4

o Logical block5

o Logical block6

o Logical block7

o Logical block8

o Active Always active. It can be used as logical 1.

lBltz DS maskis.q Bit1 DS mask [553] (page 55).

[556]
Look choises of parameter's Bit1 DS mask [553] (page 55)
?5';:;] DS maskls. Bit1 DS mask [553] (page 55).

[Look choises of parameter's Bit1 DS mask [553] (page 55)

r‘"“ DS maskisqq Bit1 DS mask [553] (page 55).

[562]
Look choises of parameter's Bit1 DS mask [553] (page 55)
lBitS DS mask

[565] See Bit1 DS mask [553] (page 55).

Look choises of parameter's Bit1 DS mask [553] (page 55)
lBitG DS mask

[568] See Bit1 DS mask [553] (page 55).

Look choises of parameter's Bit1 DS mask [553] (page 55)
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Name [ID] Description

|;35i_t,z] DS maskls. Bit1 DS mask [553] (page 55).

[Look choises of parameter's Bit1 DS mask [553] (page 55)

7.4.7 UP/DOWN COMMANDS

Group of parameters number [970]

Up/down commands serves for entering the setpoint value using the up (increase) and down (decrease)
commands.

MENU \ SETTINGS \ COMMANDS \ UP/DOWN COMMANDS

Name [ID] Description Def.
;‘;Ia[;OWN Type Defines the type of Up/Down commands function. Type 1
Type 1 Both the up and down commands are applied. Converter stores the last set value in the

memory. Stands for the common motor-potentiometer in the VQFREM converters.
Only the up command is applied. The down command is applied automatically on the

Type 2 converter stop. Converter does not store the last set value in the memory. Stands for the
common memory motor-potentiometer in the VQFREM converters.

[MP slope [979] 0,01 %l/s

0,01 %/s + 100,00

Y%ls

Source of Up
command [971]
Look choises of parameter's Quick stop source. [986] (page 49)

Source of Down
command [974]

Look choises of parameter's Quick stop source. [986] (page 49)

Setting the source for the up command. None

Setting the source for the down command. None

SPECIAL SETTING
Group of parameters number [138]
Special source setting for up and down commands.

MENU \ SETTINGS \ COMMANDS \ UP/DOWN COMMANDS \ SPECIAL SETTING
Name [ID] Description Def.

Up command will be active if at least one of the selected binary inputs or logical blocks
[Up mask [972] wi?l be active. v ?

Look choises of parameter's Bit1 DS mask [553] (page 55)

Down mask|Down command will be active if at least one of the selected binary inputs or logical
[975] blocks will be active.

Look choises of parameter's Bit1 DS mask [553] (page 55)

7.4.8 AUTO OFF
Group of parameters number [1569]
Parameters of automatic off.

MENU \ SETTINGS \ COMMANDS \ AUTO OFF
Name [ID] Description Def.

Selecting the one or more variables for auto off feature.
Any of the selected variables can trigger auto off, whichever fulfills the conditions
first.

o Low power | o Low frequency | o Low Cos Phi | o Spec. signal
If the value of Power [66] (page 16) does not exceed this value for the time set by

Auto off mode
[1572]

?{I"5n7'3] POWeT\ jeas. time [1570] (page 57), auto off is performed. Negative values of this0 W
parameter represent minimum regenerative power.

-3E6 W + 3E6

W

[Min. frequency|lf the value of Freq. INV abs. [472] (page 16) does not exceed this value for the|10,00
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Name [ID] Description
[[1574] time set by Meas. time [1570] (page 57), auto off is performed. Hz
0,00 =+ Max.
frequency [111]
Min. cos phi If the va!ue of Cos Phi [67] (page 16) does _not exceed this valuel for the time set by
[1575] Meas. time [1570] (_page 57), auto gff is performed. Negative values of this|0,500

parameter represent minimum regenerative power factor.

-1,000 + 1,000

Spec. signal(lf the corresponding signal is active longer than the time set by Meas. time [1570]
[1576] (page 57), auto off is performed.

Look choises of parameter's Logical blocks [8] (page 20)

Meas. time|Measurement time; minimal period of time for the any of the auto off conditions to be(1,0
[1570] fulfilled to perform auto off. min
0,1 min + 240,0

min

Off time after auto-off. After the expiration of this timer after auto-off, inverter starts

|Off time [1571] |and tries again whether the run conditions are met. Time to next start is shown in 30,0

ON / OFF time [1577] (page 15). min
0,0 min +|If the value is set to 0, inverter never automatically starts again. Next start can be anytime
10080,0 min initiated by cancelling and resending the Start command or by a short Reset command.

7.5 CONTROL AND REGULATION

Group of parameters number [11]
Settings of the motor control parameters.

7.5.1 CONTROL METHOD
Group of parameters number [450]
Control mode setting.

MENU \ SETTINGS \ CONTROL AND REGULATION \ CONTROL METHOD

Name [ID] Description Def.
Motor control|Setting the motor control method. Individual control methods differ by V/f open
method [451] principle, control quality, robustness and difficulty to setup.

V//f control (scalar) without the speed feedback. Less accurate slip compensation.
\V/f open High stability and robustness of the control. Suitable for pumps, fans, conveyors and

low momentum applications.

V/f control (scalar) with the speed feedback from the motor rotation speed (IRC
sensor). Accurate slip compensation with a higher control quality, mainly at low
speed. Suitable for applications with lower requirements for the dynamics of
regulation. Very simple configuration.

Dynamic vector motor control with the rotation feedback designed for induction motor,
where the FLUX and the TORQUE of the motor are controlled using the motor|
VIM closed mathematical model. For high-demanding applications, where fast and exact control
of torque and speed is required, e.g. CNC machines, lift, elevators, traction drives.
The source of the feedback is set by the parameter Speed source [1000] (page 58).
Dynamic vector motor control without the rotation feedback designed for induction
motor. Current motor speed is evaluated from the mathematical model. This control is|
VIM open of worse quality in the zero frequency vicinity. Because of this it is not suitable for
applications where the motor has to hold the desired speed in the zero vicinity at the
very high load.

Dynamic vector motor control with the rotation feedback designed for synchronous
motors, at which the FLUX and the TORQUE of the motor are controlled using the
\V-SMPM motor mathematical model. For applications, where quick and accurate control of the
motor speed and torque are required. Requires special rotor position sensor types! Its
setting is in the group [826] (page 85).

\V/f closed

|IControl type [835] |Selection of main controlled quantity. Position, speed or torque. |Speed
Position Main controlled quantity is the rotor position Position [1636] (page 17).
Speed Main controlled quantity is the rotor speed Freq. RT [937] (page 15).
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Name [ID] Description Def.
Torque Main controlled quantity is the motor torque Torque [69] (page 16).
Speed source [1000] Setting the rotor speed calculation .method, which will be used forIRC1
mathematical models and speed regulation.

IRC1

Speed feedback is taken from IRC1.

IRC2

Speed feedback is taken from IRC2.

IMin(IRC1,IRC2)

Speed feedback is taken as a minimum from IRC1 and IRC2.

[Max(IRC1,IRC2)

Speed feedback is taken as a maximum from IRC1 and IRC2.

Average(IRC1,IRC2)

Speed feedback is taken as an average between IRC1 and IRC2.

ARC Speed feedback is read from the absolute positon senosr extension module.
Speci The source of the actual speed is the parameter value Special speed [1002] (page
pecial 58).
. Parameter that represents the special source of the real rotor speed as an
Special speed [1002] alternative source%f the measurgd speed. P 0,00 Hz
If there is need to regulate the speed using the speed voltage generator, its output
-1000,00 Hz +|lconnects to an analog input. In special settings of this input this parameter will be
1000,00 Hz selected as a signal, where the AIN should log. It can be used to configure backup

and support signals in some special applications.

7.5.2 V/f CONTROL
Group of parameters number [81]
Setting the dependence between the output voltage and the frequency (V/f curve) and operation modes

designated for th

V/f CURVE

e motor V/f (scalar) control.

Group of parameters number [382]
Calculation of the output motor voltage.

MENU \ SETTINGS \ CONTROL AND REGULATION \ V/F CONTROL \ V/F CURVE

Name [ID] Description Def.

V/f Type [347] [V/f Curve type. Selecting the features of the V/f control method operation.

o IR[Turns on the stator resistance loss compensation [973] (page 59). Requires correct value

compensation |of the motor parameters and the stator resistance Stator resistance [345] (page 45).

o ST controller |Turns on the starting torque controller [29] (page 59) to boost starting torque.

?;?t:'gns [90] Starting voltage of the V/f curve. 0,00 %
Starting voltage affects torque and motor current in the range of overexcitation, which is

0,00 % + 25,00bounded by parameter Frequency shift [98] (page 58). For high torque starts (high friction,

% inertia), it should be set higher than the default value preset by motor macro parameters.
Low power motors in general need higher starting voltage than the high power motors.

E;I]j voltage End voltage of the V/f curve. 100,0 %
End voltage is the value of V/f curve at the nominal frequency of Nom. frequency [4] (page]

50 % + 150 O44). Normally set to 100%, representing a nominal motor voltage. For achieving a slight

0/’ "“Ipower increase, it can be set to more than 100%. Value lower than 100% causes lower

° motor excitation in whole speed range and is suitable for testing motor of higher power than

the nominal power of the converter.

I:;;?f(:liggfy Frequency shift of the V/f curve. 5,0 Hz

0,0 + Nom.|lf the motor has to be overexcited to achieve higher torque in its whole speed range, it can

frequency [4] |also be adjusted up to the value of Nom. frequency [4] (page 44), e.g. crane lifts.

[EI9I:] exponent V/f curve exponent. 1,00
Affects the curvature of the whole V/f curve to an exponential shape. The exponent value
1.00 represents the linear shape and the value 2.00 a quadratic process. Using the

0,60 + 2,00 exponential V/f curve has its significance in pumps and fans, where the load torque grows
with the rotation speed and field weakening of the motor is allowed at low speed to save
energy.
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Name [ID] Description

Exp. shift V/H|V/f curve shift exponent in the range from 0 Hz to Frequency shift [98] (page

[92] 58). 1,00
Affects the curvature of the V/f curve in the area to Frequency shift [98] (page 58). The
100 +2.00 exponent value 1.00 represents the linear shape and the value 2.00 a quadratic process.

Using an exponent, it is possible to control the non-linear features of induction motor better|
near zero frequency.

|Excit. time [25] |Relative shortening or prolonging of the motor excitation time. |100 %

[1 % + 1000 %

Compensation of IR (CIR)

Group of parameters number [973]

Parameters of the IR compensation. CIR is the adjustment of the output voltage according to the motor load
to compensate the voltage drop on stator windings. The purpose of this correction to keep the flux constant
and loss of torque as the load changes.

MENU \ SETTINGS \ CONTROL AND REGULATION \ V/F CONTROL \ V/F CURVE \ COMPENSATION OF IR (CIR)

Name [ID] Description Def.
. Time constant of the filter applied to the output of the IR[100
[IRC Filter [523] compensation function. ms

1 ms + 10000 ms

Upper limit of the output frequency, where the IR compensation

[CIR Frequency [795] is suppressed.

5,0 Hz

Frequency shift [98] + Max.

frequency [111]

ST Controller (STC)

Group of parameters number [29]

Parameters which affect the Starting Torque Controller (STC). STC is used to force the current to the motor
in the selected frequency range. This increases the motor torque. Motor should not be operated permanently
in STC range, unless is cooled sufficiently.

MENU \ SETTINGS \ CONTROL AND REGULATION \ V/F CONTROL \ V/F CURVE \ ST CONTROLLER (STC)

Name [ID] Description Def.
STC Mode s ,
r1590] Additional STC features selection.
o P adaptivity Turns on the adaptive function of P term based on stator frequency.
o | adaptivity Turns on the adaptive function of | term based on stator frequency derivation.
ao?jl-c N 98N\ Tums on the STC operation in regenerative mode of operation.
[311;;3] Current Setpoint value of the starting torque current. 5,00 A

STC stops operating, or the current reference will not be achieved, if the value of Cos Phi

Magnetizing [67] (page 16) is negative or falls below 0.05, or if the converters output voltage reaches
current [355] +|the upper limit. In the frequency range where STC operates, maximum allowable current
(Ink X 1,75)° increases up to the maximum overload current of the converter.

6The value depends on the inverter power line. See installation manual.

Upper limit of the frequency area, where the starting torque controller (STC) is
active.

This parameter limits (upper) the current regulation zone (starting torque). When the motor|
operates in this area for a long time, it is necessary to calculate with an excessive motor
overheating and the possibility of the fault " E29-Motor overload (page 33)".

[Freq. STC [28] 5,0 Hz

0,0 + Max.
frequency [111]

|[321(-5(]: Dynamics Setting the ST controller dynamics. 0,100 s

Current controller maintains the current on the value STC Current [163] (page 59), until
the frequency exceeds the value Freq. STC [28] (page 59). This mode can be used tog
increase the starting torque to overcome Coulomb friction and hard starts. STC dynamics

0,001 s + 10,000
S
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Def.

can adjust the rate of current regulation or dampen oscillations of the current at start-up.

lﬁg(;g]adapt. 93N torm of STC adaptation gain. 2,00
0,10 + 20,00 Recommended setting is 2.0.

Vq correction|Configuration of the damping correction to Vq based on cos(phi) derivation. By0 00
[1591] setting to 0.00 this feature is turned off. ’

-100,00 + 100,00

Recommended value of the correction is 2.0.

SLIP COMPENSATION

Group of parameters number [348]
Turning on and gain of the slip compensation. Slip compensation is required if greater accuracy of rotor
speed is desired, regardless of load. It also contributes to an increase in torque overload power at low
speeds. The value of slip can be controlled in Slip freq. [938] (page 15).

MENU \ SETTINGS \ CONTROL AND REGULATION \ V/F CONTROL \ SLIP COMPENSATION

Name [ID] Description Def.
Turning on the slip compensation in the scalar motor control.
slip Slip compensation, using the motor mathematical model, corrects the frequency by
. a calculated slip so that rotor actual speed is near the speed setpoint value. The[Turned
compensation o .
[349] accuracy of the calculatgd_ slip is affected by the parameters Stator resistance|off
[345] (page 45), Magnetizing current [355] (page 45), Nom. power [357] (page
44), Nom. revolutions [356] (page 44).
Turned off Slip compensation is turned off.
Turned on Slip compensation is turned on.
Turning on / off the slip restriction. Slip restriction operates similarly to torque limit
or overload protection. This feature reduces the possibility of operation in the
Slip restriction|unstable part of the torque-speed curve of the motor. Turned
(193] If the slip compensation is turned on, the desired frequency will be generated so it|off
will not differ from the rotor frequency Freq. RT [937] (page 15) by more than the
configured maximal slip Max. slip [177] (page 60).
Turned off Slip restriction is turned off.
Turned on Slip restriction is turned on.
l[S?:ls%lcomp. GalnSetting the gain of the slip compensation. 1,00
. If the slip correction is obviously not sufficient or too big because of inaccurate parameters,
0,01 + 10,00 ; . : : : .
this parameter allows to tune the slip compensation gain to correct these inaccuracies.
[max. stip [177] Maximal s_lip freq_uepcy. It is_ used to limit the slip for the slip compensation function|5,00
and the slip restriction function. Hz
0,00 + Nom.
frequency [4]
Slip filter [995] |Time constant of the slip filter on the slip model output. |100 ms
It helps to adjust the slip compensation dynamics and the slip restriction. In case of slow
1 ms + 10000 ms(reactions, it is necessary to increase the filter time constant and vice versa, when
frequency oscillations occur, decrease the filter time constant.

MAX. CURRENT CONTROLLER (MCC)
Group of parameters number [351]
Maximum current controller parameters (MCC), also called the Current limit.

MENU \ SETTINGS \ CONTROL AND REGULATION \ V/F CONTROL \ MAX. CURRENT CONTROLLER (MCC)

controller [352]

Name [ID] Description Def.
Turns on Maximum Current Controller (MCC), which restricts the output current to
[Max current Max. mot. current [5] (page 71) or Max. regen. current [549] (page 71) by the
) correction of output frequency. It is possible to turn on MCC operation for motoric,|Motoric

regenerative or both modes of operation. Current limit is used to start large inertial

loads or load proportional to the motor speed (pumps, fans, mixers, mills). It can

10 May 2017

Page 60 from 180



UNIFREM v.3.54x

Name [ID]
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also be used in applications, where motor overload occurs. If the maximum value is
lower than Permanent current [24] (page 47), MCC ensures permanent operation
of the converter. In the beginning of the operation or near zero frequency, output
current can exceed the limit value set by Max. mot. current [5] (page 71) or Max.
regen. current [549] (page 71).

|m Motoric

Turning on / off MCC for motoric mode of operation. Output current is restricted to Max.
mot. current [5] (page 71) in motoric mode of operation.

o Regenerative

Turning on / off MCC for regenerative mode of operation. Output current is restricted to
Max. regen. current [549] (page 71) in regenerative mode of operation.

o High dynamic

High dynamic MCC control.

gynamiCAdaptlve Dynamics is adaptively adjusted according to MCC adaptivity [667] (page 61).
o Auto . s .
adaptivity Dynamics adaptivity is automatically set.

o Boost Imax off

Turns off Imax boosting above the set value of parameter Max. mot. current [5] (page 71)
for the frequency lower than Freq. break. MCC [1191] (page 61).

P term of the
MCC [353]

Gain value of the maximum current controller (MCC) proportional term. 0,500

0,000 + 30,000

The higher the P term of MCC value, the bigger the damping and lower the current
overshoot caused by load steps and speed changes. On the slow I-term of MCC, lower gain
is set and on the faster term higher gain, so the MCC remains stable. When changing this
parameter, we advise consulting this step always with the VONSCH s.r.o. service.

I term of the

MCC [354] Integration time constant value of the maximum current controller(MCC). 0,120 s
0,001 s +|Determines the current regulation dynamics using the MCC. When changing this
100,000 s parameter, we always recoomend consulting this step with the VONSCH s.r.o. service.

D term of the|._. . I

MCC [1047] Gain value of the maximum current controller (MCC) derivation term. 0,000

0,000 + 100,000

Derivation term is disabled if the value is set to 0 s. Helps to reduce current overshoot
during the step motor load change. When changing this parameter, we advise consulting
this step always with the VONSCH s.r.o. service.

MCC Volt. Gain
[799]

Gain of the maximum current controller (MCC) effect on the motor voltage. 1,000

0,000 + 100,000

In low frequency zones, the MCC effect on the frequency weakens and depending on the
value of this parameter, reduce the motor voltage.

Freq. break.|Stator frequency limit, below which MCC reduces the effect of the frequency50 Hy
MCC [1191] correction and prioritize the voltage correction. ’

0,0 =+ Max.

frequency [111]

Freq. lll. region
[1193]

150,0
Hz

Stator frequency, above which the maximal current is decreased to prevent the
operation in the unstable part of the torque-speed characteristics.

Nom. frequency
[4] +500,0

Frequency range above this frequency is called region of power reduction.

Adaptation coefficient of MCC. Value 1 represents the lowest dynamics, value 0 the

highest dynamics. 0,000

MCC adaptivity
[667]
0,000 + 1,000

RE