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1 VONSCH product warranty certificate

a, Converter tests:

Frequency converter is properly tested by the manufacturer before the expedition. Product
properties comply with the technical documentation, provided it is installed and used according to
the instructions and recommendations stated in the technical documentation and the operating
manual.

b, Warranty period:
Warranty period for the UNIFREM 400 converter is 25 months from the expediton date.

¢, Warranty conditions:
The warranty covers only errors and defects caused by faulty production or used components.

The manufacturer performs warrany repairs in the warranty period free of charge. For a warranty
claim, a properly filled out and confirmed warranty certificate is required. The warranty period is
extended by the time the frequency converter was in repair.

Customer claims the warranty repair by the manufacturer. The customer delivers the UNIFREM
400 type series frequency converter to VONSCH spol. s r.o., or VONSCH charges the warranty
repair delivery costs to the customer. Under warranty, material and work related to the diagnostics
and replacement on the frequency converter are covered.

Warranty does not cover defects caused by:

1, Customer - user fault by mechanical damage (for example during the transport or a fall) or when
using it in conflict with the technical documentation, wrong installation or if the fault was caused
by unauthorized interference with the product.

2, The device is damaged by externalities (internal converter components dusting) or natural
damages (over-voltage damages caused by a lightning, fire, damage by water-flood)

3, Wrong storage conditions, installation in conflict with the recommended installation, natural
damage, mainly caused by electrical quantities of unacceptable size.

Frequency converter type UNIFREM 400

Serial number:

Production date:

Expedition date:

Commissioning date:

Signature and stamp of the manufacturer:

Manufacturer notes: Manufacturer notes:
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2 Installation

It is forbidden to duplicate this document and use this document besides the installation of
VONSCH frequency converters without a written approval. Violating this prohibition causes the
offender to be liable for damages.

VONSCH s.r.o. made sure that the content of this document corresponds with the described
hardware and software. Because of continuous adding and improving of the parameter,
VONSCH s.r.o. reserves the right for possible differences of the manual from the reality - the
product can contain functions that are not described in this manual.

2.1 Safety instructions

The goal of the folowing warnings, caution tips and notes is to ensure your safety and to serve as a
resource to prevent damage to the product and connected devices.

Special warnings, caution tops and notes related to the specific tasks are stated on the
beggining of corresponding chapters and again on the critical text points of this manual.

Read these informations carefully, because they are listed for your personal safety and can
extend the lifetime of your frequency converter and connected devices.

AWARNING i

Before you install and comission the frequency converter, read the warnings and recommendations
on the following pages very carefully!

Ignoring these warnings and recommendations can lead to serious, or possibly deadly accidents!

In violation of valid safety standards and regulation, the manufacturer is not liable for damages and
harms.

Assembling and assembling related work can be only performed by persons qualified according at
least to § 21 to 24 of the Regulation 508/2009 B. of |.

AATTENTION!

o Before you start working with the frequency converter, discover its functions and how to
manipulate with it.

o Make sure that no person without proper skills can manipulate with the converter!

o Working with frequency converters can only be performed by qualified persons that need to
be familiar with the threats and precautions regarding the installation and operation of the
frequency converter described in this operation and maintenance manual.

e Access to the frequency converter is forbidden to children and unauthorized persons!

e Converter can only be used for the purposes recommended by the manufacturer!

e On certain components of the frequency converter, dangerous electric voltage is present
and the converter feeds rotating mechanical devices. If you do not proceed carefully
according to this manual when putting the converter into operation, serious or deadly
accidents, or massive damages on the property can occur.

e Failure-free operation of the converter depends also on a adequate transport to the
operation area, professional storage, installation, commisioning and setting of individual
parameters!

e Frequency converters are power electronics devices and dangerous voltages occur on
certain components of the converter.

¢ Dangerous voltage is present on the capacitors in the DC link even after switching off the
converter. Because of this, it is alowed to open the converter only after 5 minutes after
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disconnecting the converter from the power supply, when the power capacitors in the DC
link are discharged. Then it is possible to start working with the converter, with the cables to
motor or with the motor.

e When reconnecting the motor cables, always check the correct phase sequence.

e Even when the motor is not running, there can be dangerous voltage on some power
terminals of the converter.

o When the converter is damaged, motor rotation (drive movement) can occur even without a
start command.

o After a power supply outage and restoration, the converter can automatically restart and
move the drive under certain circumstances (appropriate setting of the frequency converter).

2.2 Main circuit — block scheme of the converter

UNIFREM 400 frequency converter during its operation rectifies the three phase AC power supply
and using the power semiconductor switching elements generates three phase output voltage of
various size and frequency and so the speed of the connected motor is smoothly controlled.
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Main components of the frequency converter:
Component Description of the function
Input six - pulse rectifier Rectifies 3-phase AC power supply voltage to DC voltage.
Capacitive bank - power capacitor of a DC | Accumulates energy, which stabilizes the DC inter-circuit
inter-circuit voltage.
Output six - pulse IGBT inverter Transforms DC voltage to AC and vice versa. Load
operation is managed by IGBT switching.
Input - commutation choke Restricts the consumption of high harmonic currents from

the power supply.

Restricts peaks in the power supply and eliminates
Overvoltage and noise - suppresing filter | interfering voltages generated by the frequency converter
operation. Thre result is high electromagnetic immunity.

Provides energy to heat transformation in regenerative

Braking module and resistor )
operation mode of motor.
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2.3 Converter assembling and installation

Reliable operation is conditional to the converter being installed and put into service by workers
with corresponding qualification and compliance with instructions and warnings that are stated
in this operation and maintenance manual.

It is necessary to respect general safety instructions when working with high-current devices, use
the tools expertly and use protective personal utilities according to relevant regulations.

Ignoring the stated rules can lead to death, serious injuries or large property damage.

Make sure that the frequency converter is installed in a dry place, protected against humidity and
direct sunlight, splashing or dripping water!

Over and under the converter, it is necessary to leave free space for the cool air circulation.

On every side of the converter, it is necessary to leave free space because of cooling reasons -
see. drawing documentation (The minimal distance of other devices from the frequency converter
cabinet).

In case when the converters are installed over each other, make sure they are cooled properly that
there is sufficient free space and there is no local heat accumulation.

After installing the converter and functional test, make sure that the temperature in the converter
environment does not exceed the allowed value 40°C. Overheat of the power electronics threatens
if the temperature of cooling air is exceeded during operation of the drive. In this case, it is
necessary to ensure cooling or ventilation in the room, where the frequency converter is installed.
Eliminate excessive shaking and vibrations.

On printed circuit boards, highly sensible semiconductor MOS components are installed, which are
specially sensible to static electricity. Because of this, do not touch it by bare hand or metal objects.
For connecting the control and power conductors, it is only possible to use an insulated
screwdriver.

Arbitrary changes, using replacement components not recommended by the manufacturer, can
cause power supply outages, fires or serious injuries.

/N

To enable the start, it is necessary to connect the safety input (EN13849-1 cat.3) of the
converter to the voltage of +24V (connect the terminals X1:7 - X1:8).

Switched off safety input turns off the IGBT transistors driving by software and turns the power
module by hardware.

Control
terminal X1
I 7 ® Emergency stop
8 [ ] + 24 V auxiliary reference voltage for power supply of digital inpufs

Simple connection of terminals X1:7 - X1:8

Control
terminal X1

CENTRAL
STOP

7 ® Emergency stop
"r 8 ®| + 24V auxiliary reference voltage for power supply of digital inputs

-

It is possible to disconnect the safety input from the converter power supply using the CENTRAL
STOP button.
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2.3.1 Starting the converter using the main contactor

Before you start and configure the converter it is necessary to make sure that the power supply
voltage is compatible with the power supply voltage range of the frequency converter. Using
incompatible power supply can irreparably damage the converter. For safety reasons, it is
recommended to equip the converter with a main contactor for safe disconnection of the power
component of the converter from the power supply.

“o0"0%
STOP
FU || E-{
Fuses %“% ‘ =
| START
kM1 o of o] ! KM1 # .
P R — B\
bhEk e
§! s co |
zl N~
Ll
EI
%l —_———

2.4 Important warnings

In case that the power electronics devices (for example frequency converters) are operated close to
switching components (contactors, relays, etc.), or they are operated on the same power grid as
the switching components, we recommend to perform following precautions to eliminate the
switching components interference to minimize EMC (electromagnetic compatibility) It represents
the ability if an electric/electronic device to work properly in a electromagnetic environment. Also,
this device can not disturb or interfere with any device or system in the same area.

- on contactor or relay (induction load) coils and other switching components, connect suppressing
RC filters or diodes.

- for external control, regulating or measuring circuits use the shielded conductors.

- conductors that represent the source of an interference (for example power conductors and
contactor control conductors) need to be wired in a distance of at least 20 cm from the control
conductors.

2.4.1 Protection against overvoltages

It is not recommended to use the frequency converter on devices, which operation involves short
term power supply disruptions on all, respectively one inlet phase. (For example on electric

connection through a ring collector respectively a trolley conduct of improper design).

During a power supply phase disruption, the converter can evaluate under-voltage in a DC circuit
and automatically turn off and automatically turn on in a normal power supply state - converter
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undervoltage occurs during a power supply phase disruption only on higher frequencies, so the
converter can cycle.
During short-term electrical energy disuptions, forbidden voltage peaks can occur that can
cause a converter error. So if there are reasons for forbidden voltage peaks occurence (for
example trolley conduct arcing), it is necessary to add special accessories to the input of the
frequency converter:

- overvoltage filter, which prevents overvoltage peaks. Without this protection, the warranty
does not cover damages to the converter caused by overvoltage peaks.

2.5 Frequency converter protection

Input current value is increased by the share of high harmonics, so it is necessary to dimension the
input fuses accordingly.

Practically every manufacturer recommends the fuses of corresponding types and performances in
the technical documentation.

Main advantage of quick fuses is to minimize further damage.

Quick fuses of the type: gG fuse only the short circuit, gR fuse short circuit + overload

Example: In case of fault occuring on the input diode of the rectifier (wire from the diode) and a
quick fuse is used, this fuse is immediately destroyed, but if a regular fuse is used (for example gG)
the fuse conducts for a short time and the "wire" of the diode conducts AC voltage to electrolytic
capacitors in DC converter circuit, which causes fault of these electrolytic capacitors.

Specific protection between separate components of the converter (for example conveter - brake
resistor - motor choke - sine filter) does not require EN 50178 part: 8.3.3.2.

For protection on the frequency converter output agains overload and/or a short circuit, it is allowed
to use a suitable automatic electronic blocking system. EN 50178 part: 8.3.3.2.

It is not necessary to protect the UNIFREM 400 frequency converter output - protection is
secured by the frequency converter.

2.6 Connecting a motor using a cable over 100, resp. 50 m

Cable capacity (the longer the cable, the bigger the capacity) causes the need for the frequency
converter to feed additional current during every commutation to charge the cable capacity between
the motor and the converter. This current totalized with the motor current can be so high that it
exceeds the maximal allowed current of the converter. Converter turn off follows with the error state
"Converter overcurrent" of "Output short circuit". Total length of the supply cable from the converter
to the motor (or the total count of the cables to the motors) can not exceed 100m (50m by a
shielded cable). When using longer cables, it is necessary to take precautions to eliminate the
cable length effects to the converter operation: adding motor chokes or a sine filter eliminates the
cable capacity effects. Without a motor choke, it is possible to use a maximal 100m long cable
between the converter and the motor. When the distance is over 100m, it is necessary to use motor
chokes on the converter output, eventually every 100m.

In case a shielded cable is used, the total length of this cable should not exceed 50m. When the
distance is over 50m, it is necessary to use motor chokes on the converter output, eventually every
50m. Ideally, it is best to use a sine filter to eliminate the effects of the cable capacity, which causes
the cable line to line voltages to have a sinusoidal shape.

Also, it is ideal to use this filter on large distances between the motor and the converter. On any
cable type or length, it is sufficient to use one sine filter. To ensure a complex EMC on the output
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side of converter, it is neccesary to use a special EMC sine filter. The all voltages are sinusoidally
shaped on the output of sine filter.

2.7 Measurement and revisions of the FC

When revising enclosures with frequency converters, we proceed exactly as when revising other
enclosures according to valid standards EN 33 1500, EN33 2000-4, -6.
For frequency converters, EN 601 46-1-1, 1-1/A1, 1-3, EN 61800-3 apply.

For measuring the frequency converters, it is necessary to provide:

- when measuring the insulation states or the transition resistors, the conductors need to be
disconnected from the frequency converter terminals (input L1, L2, L3 and the output U, V, W).
Similarly, the conductors need to be disconnected from all control terminals.

(Note: power units in the FC with the supply voltage of 1 x 230V are used for 600 V, on FC with the
supply voltage 3 x 400V are used for 1200 V)

- if insulation states or the transition resistance measurement is performed on the enclosure
and it is possible that output voltage can access the frequency converter (e.g. measuring device
voltage), its terminals need to be short-circuited and connected to PE.

- frequency converter measurement can be only performed by its manufacturer
- high voltage insulation test can never be performed on cables connected to the FC!!!

Always check using a multimeter with an impedance of at least 1 MQ:

1. Voltage between the output phases of the converter L1, L2, L3 and the frame is close to
the value 0 V.

2. Voltage between the UDC+ terminals (routed positive terminal of a DC link) and UDC-
(routed negative terminal of a DC link) and the frame is close to the value 0 V.

¢ Check the insulation before connecting the converter to the power supply. Do not start any
insulation tests without disconnecting the cables of the converter.

CHECKING THE INSULATION STATES OF THE MOTOR CABLES

1. Check, if the motor cable is disconnected from the output terminals of the converter
U,V,W and from the motor.

2. Measure the insulation resistance of the motor cable between every conductor phase as
well as between each phase and the protective grounding conductor using the
measuring voltage of 1 kV DC.

Insulation resistance must be higher than 1 MQ in an environment temperature of 20°C.
3. After reconnecting the motor cables, always check the correct phase order.
CHECKING THE INSULATION STATE OF NETWORK CABLE
1. Check, if the power supply cable is disconnected from the converter input terminals
L1,L2,L3 and from the grid.
2. Check the insulation resistance of the power cable between every conductor phase, as
well as between each phase and the protective grounding conductor using the

measuring voltage of 1 kV DC.

Insulation resistance must be higher than 1 MQ in an environment temperature of 20°C.
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CHECKING THE INSULATION STATE OF MOTOR

1. Disconnect the motor cable from the motor terminal and disconnect the bridging
connections in the motor terminal box.

2. Measure the insulation resistance of each motor winding. Measuring voltage must equal
at least the motor nominal voltage but not exceed 1000V DC.

Insulation resistance must be higher than 100 MQ (insulation resistance depends on the
motor type) in an environment temperature of 20°C.

Moisture inside the motor casing will reduce the insulation resistance. If moisture is
suspected, dry the motor and repeat the measurement.

CHECKING THE INSULATION STATE OF BRAKING RESISTOR
1. The braking resistor must be disconnected from the converter terminals + and BR.
2. Connect the R+ and R- conductors of the resistor cable together. Measure the insulation
resistance between connected conductors and PE protective grounding conductor using
a measuring voltage 1 kV DC.

Insulation resistance must be higher than 1 MQ in an environment temperature of 20°C.

r----

1

1

1

1

1

: Braking
: resistor
1

1

1

1

1

|

2.8 Cooling

Cooling of the UNIFREM frequency converter must be ensured during its installation in a way, to
comply with:

Cooling media temperature see EN 50178 part: 6.1.1.2.
For air and gas cooling: min + 5°C, max + 35°C

Access parts temperature see EN 50178 part: 7.1.7.5.

Covers that can be reached by hand:
Metal: + 70°C, Insulation material + 80°C
Resources controlled by hand:

Metal: + 55°C, Insulation material + 65°C
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2.9 Dimensioning the cables to the FC

See EN: 50178 part: 8.3.3.1. to 8.3.3.4.

When dimensioning cables, it is hecessary to consider:

Dimensioning the cable lenght not only for the current but also considering the voltage loss on the
cable that should not exceed 1,5 to 3%.

Connecting the power conductors and dimensioning of ballast fuses:
In the table, we stated recommended cross-sections of inlet conductors to the frequency converter
when using a commutation choke. When dimensioning, it is advisable to take the cable length,
distance from the transformer, short circuit power of the transformer and so on into account.

For converter input protection, it is necessary to use fuses with a gR characteristics (fuses
to protect the semiconductors). In the table, we stated recommended fuses to protect the power
cord against short circuit, valid when using a frequency converter with a commutation choke KT1.

Cross-section Cross-section of Cross-section of Cross-section of Recommended
of the inlet the inlet the output the output cables: | prepend fuses of
cables: conductors of the | conductors of the | CYKY-J 4 x the gR type
CYKY-J HO7V-K type HO7V-K type cross-section [A]
Converter type 4 X Cross- into the converter | from the converter | NYCY 3 x
section in the enclosure in the enclosure cross-section
to the converter Cu[mm?] Cu[mm?] NYCWY 3 x
enclosure: cross-section
Cu[mm?] OLFLEX® 4 G
from the converter
enclosure
Cu[mm?]
UNIFREM 400 011 4 4 4 4 32
UNIFREM 400 015 6+10 6 4+6 6 40
UNIFREM 400 018 10 6 6 10 50
UNIFREM 400 022 10+ 16 10 10 10 63
UNIFREM 400 030 16 16 10 16 80
UNIFREM 400 037 16 = 25 16 16 16 100
UNIFREM 400 045 25 25 16 25 125
UNIFREM 400 055 35 25 25 35 160
UNIFREM 400 075 70 35 35 50+ 70 200
UNIFREM 400 090 70 50 35+50 70 250
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When dimensioning the output cables to the motor, it is recommended the use of shielded cables
type of NYCY 3 x cross-section, NYCWY 3 x cross-section or OLFLEX ® 4G to minimize radio
frequency interference. The principles of cables conduction are listed in the section 2.9.3 Cables
conduction.

2.9.1 Input cables

EN 50 178 part: 8.3.3.1.

When dimensioning input cables into the frequency converter, it is necessary to consider high
harmonic currents, which cause additional heating of the input cable conductors. Because of this, it
is necessary to dimension the cable cross-section by cca 30% more against the original concept, or
use a 3-phase commutation choke KT-1 at the input.

On input cables, no major increased emission into the environment occurs, so there is no reason to
use shielded cables for the converter power supply.

2.9.2 Output cables

EN 50 178 part: 8.3.3.3.

When dimensoning output cables from the converter to the motor, it is not necessary to dimension
the cable cross-section - output current of the converter only contains the first harmonic.

Converter output, regardless of the output frequency, contains pulses with voltage approximately
1.35-times higher than the power suppply voltage with a very short starting period (this is valid for
all converterts using the modern IGBT inverter technology). Pulse voltage on the motor terminals
can be almost double the size, it depends on the motor cable features, which can increase the
motor insulation stress. Drives with steep voltage pulses can cause the current pulses transition
through the motor bearings that can lead to a gradual eroding of groove bearings. Considering
the EMC standards, it is necessary to use shielded cables to the motor, or connect a special EMC
sine filter (see the chapter 4.6 Sine filter) to the output, which filters the output impulse voltages
of the converter to sinusoidal shape voltages of variable frequency and amplitude.

Every cable has a certain capacity (core against another core, core against PE, core against the
shield). The longer the cable, the higher the summary value of the distributed capacity. Shielded
cables have higher capacity than unshielded cables.

Considering the fact mentioned above, the converter needs to overcharge the cable capacity from
plus to minus and vice versa during PWM modulation in every impulse, normal current on the
converter output is increased by these short term "capacity" currents. In extreme cases, the
summary short term current value can reach a level where the converter turns off and signals
"overcurrent" or "short circuit".

Standard cable length to the motor is aproximately 100m for generic and 50m for shielded cables.
On longer distances, converter stops can occur caused by "capacity currents". On distances
exceeding the stated values, the frequency converter manufacturers recommend to connect motor
chokes or sinusoidal filter to the converter output, which will interact with the output voltage of the
converter and eliminate capacity current peaks and motor insulation stress.

Grounding of the output motor cable shield

Motor cable shield must be grounded at the side of converter and at the side of motor. For
minimum radio - frequency interference, grounding of the motor cable shield on the side of the
converter is realised in layout of the shield with 360° gripping in EMC industrial bushing and
braided shield is conducted away in the defined shape and connected to the protective terminal PE
of the converter.
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Grounding of the cable shield on the side of the motor is realised in layout of the shield with 360°
gripping in EMC industrial bushing or braided shield is conducted away in the defined shape and
connected to the protective terminal PE of the motor. Cross-section of the shield must be at least
1/10 of the phase conductor to effective suppression of radiated and conducted radio frequency
emissions. Cross-section of the shield must meet requirements for the PE conductor.

Conditions are met:

- when using shield made of the same metal as the phase conductor
- shield cross section must be at least 50% of phase conductor cross section

A separate PE conductor is required if the shield does not meet the requirements of STN EN
61439-1.

Minimum cross-section of the corresponding protective conductor (STN EN 61439-1 — chap.11.10,
tab.5):

Cross-section of the phase Minimum cross-section of the
conductors S (mm?) corresponding protective
conductor Sp(mm?)

S<16 S
16<S <35 16
35< S =400 S/2

The better and tighter the shield of the output cable, the lower the emission level
and bearing currents and the level of wear reduces.

Defining the shape of the braided shield and 360° gripping of the braided cable shield in EMC
bushing :
tt1t

P
o
3]
i
<3

3
3
|
%%
]

e
i@

)
BRAIDED SHIELD

(braid width y > 1/5 braid length x)

-
INDUSTRIAL EMC
BUSHING

Output
cable

360 DEGREES FIXING
OF THE CABLE BRAIDED SHIELD
IN THE EMC BUSHING
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Braided shield conducted away in the defined shape and
connected to the protective terminal PE of the converter

Cable gripping in
the EMC industrial
bushing

Output shielded
motor cable

The method of connecting the output motor cable to the frequency converter

2.9.3 Cables conduction

During installation, power cables are stored separately from conductors with a low level signal
(sensors, PLC, measuring devices). Control circuits must be separated from the power circuits.
When using cable channels, power, control or motor cables are not stored into the same channel to
decrease the electromagnetic interference caused by quick voltage changes on the converter
output. If it is necessary to cross power and control cables, they need to cross at the right angle.
Motor cables are stored sufficiently distant from other cables. If the cables are stored parallel on a
long distance, it is necessary to keep a minimum distance between the cables.

I El;rmn. 100 mm

UNIFREM 400

QUTPUT MOTOR CABLE

min. 500 mm

» in. 100 Imin. 200 mm
poro e BN I 1

CONTROL CABLES

-r———4

Cables conduction

|

|

|

|

|

T a

L'/Jlgu min. 300 mm
|

: INPUT POWER CABLE
|
|
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2.10 Grounding

EN 50 178 part. 4.4.

Grounding in an electronical device is required not only to decrease interference effects, but
mainly for personal safety. When a conflict between these two requirements occurs,
personal safety always comes first. Considering the nature of electronical device operation,
it is necessary to ground the converter, motor and adjacent devices.

Personal safety is secured at all circumstances and the electromagnetic emission and
interference sensitivity are decreased.

3-phase frequency converter does not use the PE conductor by its nature, much less the N
conductor. Frequency converters are devices with impulse operation of the power components, and
this causes interfering currents during its operation. These emerging currents are brought to the
metal case of the converter and further linked to the converter ground.

For quality grounding reasons, the standard EN 50178 part 5.3.2.1. prescribes the grounding cross-
section of at least 10mm? even for low power. Minimal cross-section is defined because of
mechanical strenght!!!

Since the UNIFREM 400 frequency converter contains a HF ,RFI* filter which restricts the

HF interference access to the power supply system of the converter, these leakage currents are of
higher value, because the HF filter contains also an "Y" capacitor connected to the PE.

Because of this reason the leakage currents of the UNIFREM 400 frequency converter are higher
than 3,5 mA on AC, respectively 10mA on DC and the frequency converter must be well grounded.

Text EN 50178 part 5.2.11.1.

If the leakage current is higher than the limit values of 3,5mA on AC and 10 mA on DC, duplication
of the protective conductor must be secured.

Text EN 50178 part 5.3.2.1.:

If the usual leakage current in a firmly attached electronical device exceeds the value of 3,5mA on
AC alebo 10mA on DC, one of the conditions must be met:

a, protective conductor cross-section needs to be at least 10mm? Cu
b, two conductors with identical cross-sections as the power conductor

Connecting multiple converters to the ground:

FC 1 UNIFREM 400 @ p— -
|
|
FC 2 UNIFREM 400 @ p— —— _+_1
: |7
. |
FC n UNIFREM 400 @ b —— J

It is not recommended to connect grounding cables in a bundle or in series.
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2.11 FC operation with a residual-current device

It is possible to use the residual-current device only if:

- converter is not equipped with an EMC filter

- residual-current device is of the "B" type (increased endurance against disabling during
DC and AC currents with a pulse component and electromagnetic field interference)

- leakage current of the protector is 300mA

- zero conductor of the power supply is grounded

- one protector protects only 1 frequency converter

- maximal motor cable length is 100m (50m for shielded cables)

- when installing multiple converter, one residual-current device per converter is required

EN 50178 part 6.5.:
Frequency converters that contain an EMC filter can not be connected through a residual - current
device!!!

UNIFREM 400 Type series frequency converter contains an integrated EMC filter, therefore it
is not possible to use a residual-current device on its input!!!

Text EN 50178 part 5.2.11.2.:

Before connecting an electronic device to a power supply protected by a residual-current device,
compatibility of this device with the residual-current device needs to be checked.

If it is necessary, protection must be secured using other methods - EN 50 178 part 5.3.2.3..

2.12 Maintenance

Frequency converter installed in a suitable environment requires minimal maintenance. Converter
should not be exposed to direct sunlight.

Power

Cooling fan capacitors

Cooler
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VONSCH company recommends following maintenance intervals quoted in the table:

Maintenance Interval

Capacitor forming — if the converter has not been in
use for more than a year. Electrolytical capacitors Every year (if the converter is out of service)
age with time, and therefore every capacitor that has
been without voltage for more than a year needs to
be formed, discharged and measured. Capacitor that
is not formed appears to be faulty during
measurement, even if its not. Special forming device
needs to be used for this, so we recommend to order
this service from the converter manufacturer.
Loading by charging currents also affect the life span
of the power capacitors. To extend the life span,
commutation choke is used.

Cooling fan replacement — life span depends on Every 5 years
the converter use and the environment temperature.

Checking the temperature and cleaning the heat Every 6 to 12 months in a normal environment —
loss circuit (cooler and fan) — dust is settling on not dusty or clean

the cooler fins from the cooling air. If the cooler is More often in a dusty environment

dirty, the converter is overheating.

Capacitor replacement — life span depends on the Every 8 years
converter load and the environment temperature.
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3 Technical specifications

Power and currents:

Nominal input current of the converter Iy : effective input current of the converter
Nominal output current of the converter : nominal and maximal continual output current of the converter
Motor power : - recommended maximal power of the motor that can be connected to the converter output

Variable load type:
Ing : nominal output current of the converter for variable load

Constant load type:

Ink - nominal output current of the converter for the constant load

Inkso - maximal output current of the converter that equals 1,5 times the Ink for the period of 1 min. every 10
min

Ink2 - maximal output current of the converter that equals 2 times the Ink for the period of 2 s every 15 s

Converter evaluates overload based on the current — during higher current is the converter overload
evaluated faster than during lower current. On the Inkeo current, overload occurs after 60s. When the
current increases, the overload time decreases down to 2s on the Inkz2 current.

M ~I\g;r(ijable M ~ constant load -
Nominal input
Motor Nominal Motor Nominal Maximal Maximal | current of the
Converter type | power |output current| power |output current output output converter Inin
Prom of the Prom of the current of the| current of [A]
[kwW] | converter Ing | [KW] | converter Ink | converter the
[A] [A] Inkeo [A] converter
Ink2 [A]
UNIFREM 400 011 11 24 7,5 18,1 27,1 36,2 23
UNIFREM 400 015 15 33 11 24 36 48 32
UNIFREM 400 018 | 18,5 40 15 33 49,5 66 38
UNIFREM 400 022 22 47 18,5 40 60 80 45
UNIFREM 400 030 30 63 22 47 70,5 94 62
UNIFREM 400 037 37 76 30 63 94,5 126 75
UNIFREM 400 045 45 a0 37 76 114 152 88
UNIFREM 400 055 55 112 45 a0 135 180 110
UNIFREM 400 075 75 145 55 112 168 224 140
UNIFREM 400 090 a0 176 75 145 2175 290 172
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Restriction limit of the output current of the converter from the PWM switching frequency (pulse-
width modulation) defines the error limit - maximal IGBT current of the module. Operating area is
limited from above by the maximal output current of the specific converter type depending on the
drive or driven system (constant or variable load).

Restriction limit of the output current of the converter from the PWM switching frequency

5 5 7 8 9 10
fvz [kHz)

Restriction limit for the converter output current from the PWM switching frequency of converters UNIFREM
400 011, UNIFREM 400 015, UNIFREM 400 018

Restriction limit of the output current of the converter from the PWM switching frequency

140 \ | I | |
135 | oPERATING AREA ! ! [ ! ! 2
UNIFREM 400 037 : OPERATING AREA
UNIFREM 460 030
i Joeeamnearen Y —
UNIFRERM 400 072
[
........................................................................... g o
T B R R R R B B A R B G R R I R R R R I R iy -
."",, I
T
D T T L TR T T D D g L S R R R R R
FE = B e D e —
FO— e : .................................................................... - —
BE : PP PP PT PR RTRINS —
80— i —
55 ! —
B : AR T T T T T B PP —
A5 =l LR LT LTS TP PRSPPI PP -—
11 SRR : ......................................................................................... —
35— 1 —
1
30— ] —
e O O PO SRS S PO TOR
25 f =
0| O PO OO0 0O P S FORR TP —
15 : ....................................................................................... —
10 ! —
5 1 —
0 ] | | | | | | | |
0 11125 2 3 4 5 6 7 8 9 10
fvz [kHz)

Restriction limit for the converter output current from the PWM switching frequency of PWM of converters
UNIFREM 400 022, UNIFREM 400 030, UNIFREM 400 037
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Restriction limit of the output current of the converter from the PWM switching frequency

60 \ T | I T T T |

395 — : : : : : —
330 : :
315 —
300 —
285
270 (—
255 (—
240 (—

R R T T R

.
1
1
1
1
1
1
I
1
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I
1
1
]
I
|
1
]
I
1

185 —

15012+ttt x s n s

s
.
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N
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A
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N
N
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.
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L

135
120
105
GO e [E TP RP PP
75—

[Slo] S
45—
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15

Lebddodedododoizl

2
e
IS
w
IS
o
>
=
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[{=)
3

fvz [kHz]
Restriction limit for the converter output current from the PWM switching frequency of converters UNIFREM
400 045, UNIFREM 400 055, UNIFREM 400 075, UNIFREM 400 090

2018-08-21 Page 23 of 59



VONSCH

UNIFREM 400
Converter weight:

Converter type Weight
[ka]
UNIFREM 400 011 18
UNIFREM 400 015 18,7
UNIFREM 400 018 21
UNIFREM 400 022 25,9
UNIFREM 400 030 27,7
UNIFREM 400 037 29,5
UNIFREM 400 045 66
UNIFREM 400 055 70,5
UNIFREM 400 075 71,3
UNIFREM 400 090 78
Converter size:
Converter type height [mm] width [mm] depth [mm] depth [mm]
without the control panel with the control panel
UNIFREM 400 011 + 018 550 189 274 290
UNIFREM 400 022 + 037 700 194 274 290
UNIFREM 400 045 + 090 880 356 285 300

3.1 General technical data

Supply voltage:

Supply voltage frequency:
Output voltage:

Converter efficiency:
Analog inputs:

3x380-415V £ 10%

47 to 63 Hz

3 x 0 to 100% of the supply voltage

More than 98,5 %

4 analog programmable inputs with possible options:0 + 20 mA , 4 + 20
mA, 0+ 10V, 2+ 10V supply voltage for the potentiometer + 10 V
(short circuit proof, current handling capacity max.15mA)

6 digital programmable inputs — working current 5,6 mA at both hardware
voltage levels - OV, 24V

1 digital safety input EN 13849-1 category 3

control voltage selectable by program + 24 V (current handling capacity
- max. 125mA) or OV

Digital inputs:

Digital outputs:

3 relay programmable outputs

Analog outputs:

3 analog programmable outputs 0 + 20 mA or 4 + 20 mA

Motor starting torque:

Up to 200 % Mn (depends on the motor type)

Electronical protection of the
converter:

converter current overload, overvoltage in the power supply,
undervoltage in the power supply, ground connection on the output, short
circuit between the output phases, motor heat integral, converter heat
overload, output and input phase disruption

Cooling:

Forced air cooling by the built in fans

Electromagnetic compatibility
(EMC):

Built in RFI filter into the industrial environment EN 61 000-6-4

Elimination of higher harmonic
currents and voltages:

Built in three phase choke decreases harmonic, extends
the life span of the power capacitors, protects the converter against
overvoltage peaks by the means of EN 61800-3

Working temperature of the
environment:

+1°Cto+40 °C (EN 50178)

Cover:

IP 20, option till IP55

2018-08-21

Page 24 of 59




VONSCH

UNIFREM 400

4 Technical drawings

4.1 Converter dimensions

4.1.1 UNIFREM 400 011 + UNIFREM 400 018

wiw G

L gL

LW pZs

3,25 mm

r

3,25 mm

r=

150 mm

19,5 mm

L 055

19,5 mm

290 mm

274 mm

| BNV 00 |

189 mm
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UNIFREM 400

4.1.2 UNIFREM 400 022 + UNIFREM 400 037
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4.1.3 UNIFREM 400 045 + UNIFREM 400 090

300 mm

153 mm
CDNTROL FAKEL

330 mm

E
‘r=4,5 mim r=45mm. E
P T i
Wl N -
o[ Je e
E
[1=]
=t
(=]
F=.|l.|5 mim F=-I1-,5 T E
Il Il E
53 mm 250 mm 53 mm =
356 mm
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4.2 Connection diagram of the UNIFREM 400 frequency converters

Connection points of the frequency converter:

UNIFREM 400
POWER PART

MOTOR
TERMINAL X0 | |
~—————71 ASM
FUIEFU e LI M |
) BUILT IN COMMUTATION CHOKE Ve \3A(
type gR, aR We [ |
H J KM1 AND NOISE SUPPRESING FILTER - | |
- ——— T
SYSTEMTN-S L1 =FUl— 2 1 gi1 h ! PE b _ _ I
Ik 0OV lo— =FU2= z lgiz iy ! (. —_———
S0Hz Lo B sz | g3 NSF h CEH ! I B
| | = _B_U'I_ OPTION
I | I | (3 ) °. |
L . i . :-..
PEO Pt POWER PART DC link pesitive berminal . - '=33 k':n|—| ]
| =it Braking resister tannection BR® - — — :_,-,5: |
= DL link negative terminal - e B_raﬁng_re;sfa‘
TERMINAL X0 =
@1 | Binary input 1
@ ? | Binary input 2
@ 3 [Binary input 3 [&)] )
@ & | Binary input & 8§ Serial port
@5 |Binary input 5 go RS hBS
] - o —_—
@& | Binary input 6 @ Communication protocol
@7 |Emergency stop Modbus
@8 |. 26V auxiliary reference voltage for digital inputs power supply XP1
@9 |+ 10V auxiliary reference voltage for potentiometer power supply
- TERMINAL X2
@ 10 | GND 1 zero potential I_ —_—
@ 11 | Ain « positive input terminal of first analog current or voltage input KA1 75
@ 12 | Ain1 - negative input terminal of first analog current or veltage input |
@ 13 | Ain2 + positive input terminal of second analeg current or voltage input Mulflful‘ltflon I"elay
@ L | Ain2 - negative input terminal of second analog current or voltage input | ZBOV/BA
@ 15 | Ain3 + posifive input terminal of third analog current er voltage input | 2?[
@ 16 | Ain3 - negative input terminal of third analeg current or voltage input |
@ 17 | Aink +  positive input terminal of fourth analog current or voltage input |
@ 18 | Aint - negafive input terminal of foeurth analog current or voltage input KAZ ME
@19 | Aoutt + positive output terminal of first analeg current output |
@ 20| GND 2 zero potential 2 Mulfifunction relay
@ 11| Aouti + positive output terminal of second analog current output | 230\!,{3‘&
@ 27| GND 3 zero potential | | EE
@ 23| Aout3 + positive output terminal of third analog current output
@ 7. | GND & zero potential |
CONTROL TERMINAL X1 |KA3 E
te: L H H
Hote: GNDT. CND2, GNO3. GHOD £ Multifunction relay
Electrical zeros for inputs and outputs |
connection are each other galvanically connected 230V /3A
| 33
XP3 XP2
0000
USB port CANopen
USB connector for connection with PC Connector on the cover of the inverter
[control, configuration software- for connection with graphic control panel

VONSCH DRIVE STUDIO)
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Connection diagram of the UNIFREM 400 power and processor board — position of the
terminals, terminators and connectors:

PE L1 L2 L3 BRAKING
O O O  RESISTOR 3 ~ MOTOR
P SEEsTo

-BOT

[ []FU[][E%Q .

T 1D >

m
— + % ] = | = =

POWER TERMINAL X0
POWER BOARD UNIFREM 400

PE
L1
L2

@)
O

PROCESSOR BOARD
UNIFREM 400

Plug connecter

CONTROL TERMINAL X1

for connection
with IRC moedule

1

o

TERM1 - (TERMINATOR] Possibility to turn on terminaticn resistor CAN

1920
¥IRCT and to furn on the supply voltage +24V to connected control panel UNIPANEL-1

O

1-ON - CAN terminaticn resistor ON
1-0FF CAN termination resistor OFF

2-0N - turn ON the supply volfage +24V to control panel UNIPANEL-1
i-0FF turn OFF the supply veltage +24V to control panel UNIPANEL-1

Plug connector
for connection
with extension
PROFIBUS module
33 1.2

TERMINAL

RELAY
X2

TERM2 - serial link RS485 {TERMINATORS} termination resistors
ON- turn on both switches if converter is at the beginning respectively at the end of the line

1.2 ~turn off if converter is not at the beginning respectively at the endof the line

O RS 4B5 o

O XEM1

USB1 FLASH1 - DIP recerding mode switch [firmware flash)
TERT Plug connector
1

for connection
2 0
1%9 CANH1 with an external control panel o

USB pert for control seftware flashing and communication with a PC

OFF

=
o
-
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UNIFREM 400 processor board view

XIRC1 connector XEM1 connector to connect
to connect the IRC The PROFIBUS extension module
(encoder) module

TERM1

CANH1 connector to
connect the external
control panel

USB1
communication
connector

Removabl_e Relay Connector TERM2 FLASH1
control terminal terminal
%1 X2 RS 485

4.3 Terminals description of UNIFREM 400 converters

4.3.1 Power terminal X0 of converter

PE e| Profective conductor of power supply

L1 . 1. phase of supply voltage 3x380/400/415 V +/- 10 %

L2 e| 2. phase of supply voltage 3x380/400/415 V +/- 10 %

L3 e| 3. phase of supply voltage 3x380/400/415 V +/- 10 %

. e| Posifive terminal of of DC infer-cicuit

BR e| Terminal for braking resistor connection

- N Negative terminal of DC infer-cicuit

U e| Output phase U from frequency converter

. Output phase V from frequency converter

W ™ Output phase W from frequency converter

PE e| Connection with protective terminal of appliance
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Fixed power terminal X0

4.3.2 Control terminal X1

1 ®| Binary input 1

? ®| Binary input 2

3 ®| Binary input 3

i ®| Binary input &

5 ®| Binary input 5

6 ®| Binary input 6

7 ® Emergency stop

8 ®| + 24V auxiliary reference voltage for digital inputs power supply

il ®| + 10V auxiiary reference voltage for potentiometer power supply

10 ®| GND 1 zero pofenfial

1 L) Ain1 + positive input terminal of first analeg current or voltage inpuf
12 L Ain1 - negative input terminal of first analog current or voltage inpuf
13 L] Ain2 + positive input terminal of second analog current or voltage input
1t LJ AinZ - negative input terminal of second analog current or veltage input
15 o Ain3 + positive input terminal of third analog current or voltage input
1t ®| Ain3 - negative input terminal of third analog current or voltage input
17 LJ Ain& + positive input terminal of fourth analeg current or voltage input
18 ® Aink - negative inpuf ferminal of fourfh analog currenf or voltage inpuf
15 L) Aout1 + positive output terminal of first analeg current output

20 ®| GND Z zero potential

kil ® Aout? + positive output ferminal of second analeg current output

22 ®| GND 3 zero potential

3 o Aout3 + positive output terminal of third analog current output

24 L] GND & zero potential

GND1, GND2, GND3, GND4 - Elecfrical zeros for inputs and outfputs
connection are each other galvanically connected
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RS485 - serial communication standard. RS485 is characterized by a two-wire units connection.
The wires are labeled with letters A and B, but sometimes the designation "-" and "+" is used.

UNIFREM 400
4.3.3 Serial link RS485 — RS485 ( CANON) port connection method

Conductor with a negative resting level "-" : RxTx- is connected to PIN:8 of connector RS485
(CANON) on processor board UNIFREM.

Conductor with a positive resting level "+" : RxTx+ is connected to PIN:3 of connector RS485
(CANON) on processor board UNIFREM.

CONNECTOR RS486

@
ﬂ
oo
o2
(2]
©@
N

T Ié
| PR [
[ag] o
= =
o o
L - L
=1 B
> >
= =
> >
o o
ol |=
1 ‘_'I
u un
o o
-+ ~t
vy vy
[= o

-
=

4.3.4 External control examples for the X1 terminal using binary inputs

I X1

1 ® Binary input 1

*r—- 2 @| Binary input 2
—~ 3 @®| Binary input 3
*—" i\ @| Binary input &
— 5 [ ] Binary input 5
— & ®| Binary input 6

: B .I + 24 V auxiliary reference voltage for digital inputs power supply

I

Binary inputs X1:1, X1:2, X1:3, X1:4, X1:5, X1:6 are active if voltage 24V is connected to them
according to the hardware evaluation type of the binary inputs.

X1

M .

®| Binary input 1
—" H ®| Binary input 2
— 3 ®| Binary input 3
*—" L ®| Binary input &4
*— ®| Binary input 5
*— 4 ®| Binary input 6

: W .l GND 1 zero potential

I

Binary inputs X1:1, X1:2, X1:3, X1:4, X1:5, X1:6 are active if voltage OV is connected to them
according to the hardware evaluation type of the binary inputs.

* Working current of the binary inputs is 5,6 mA at both hardware voltage levels - 0V, 24V !
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4.3.5 Method of connecting the potentiometer to the X1 terminal

Potentiometer is connected to the free analog input AINx of converter terminal.
AINX is set to the voltage analog input 0-10V.

) X1
El

1 1t

11

4.3.6 Method of connecting the analog inputs of converter

+ 10V auxiliary reference voltage for potentiometer power supply
GND 1 zero potential

-Rpot

Ain1 + positive input terminal of first analog voltage input
Ain1 - negative input terminal of first analog voltage input

Example of current analog output (0-20mA or 4-20mA) connection from control system to any free
converter analog input AINX.

X1
M e @ | GND 1 zero potential
— 1 ® | Ain1 + positive input terminal of first analog current input
L 12 ®| Ain1 - negative input terminal of first analog current input

=== -
| I
I '
V[V i Jc] !
I ANALOG OUTPUT |
I PQW :
| 0-20mA | 4-20mA |
: CONTROL SYSTEM |
" CURRENT OUTPUT |

Example of voltage analog output (0-10V or 2-10V) connection from control system to any free
converter analog input AINX.

X1
M e ®| GND 1 zero potential
— 11 ®| Ain1 + positive input terminal of first analog voltage input
= 12 ®| Ain1 - negative input terminal of first analog voltage input

r
1

| !
| v]ii]c
|

1

|

|

|

ANALOG OUTPUT

|
|
|
I
PQW :
|
|
|

0-10V ] 2-10V

CONTROL SYSTEM
VOLTAGE OUTPUT
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4.3.7 Method of connecting the analog outputs of converter

Converter analog output operates in current range of 0-20 mA or 4-20 mA.
Connection example - analog input of control system can be connected to the free analog output
AOUTX of converter.

M X
HE 13 ®| Aoutl + positive oufput terminal of first analog current oufpuf
— 0 @®| GND 2 zero potential

r==pF==4==-

]
ANALOG INPUT

PIW

0-20mA I - 20mA

CONTROL SYSTEM
CURRENT INPUT

4.3.8 Method of connecting sensors to the X1 terminal

Sensors convert physical parameters to electrical signals. The physical state that is to be measured
must first be transformed into a unified form - unified electrical signal.

After connecting the sensor of any physical quantity (temperature, pressure, level, flow ..) to any
free analog input terminal (AIN1, AIN2, AIN3, AIN4) of frequency converter UNIFREM 400, the
output signal is used for management, diagnosis, or as a feedback for frequency converter process
PID regulator.

oo :
' ' .
|+ e : I 8 .l + + 26V auxiliary reference voltage of frequency converter
4 — I ®] : GND 1 zero potential
Out : il ®| ! Ainl + positive input terminal of first analog current or voltage inpuf
I : 12 ®| i Ain1 - negative input terminal of first analog current or voltage input
3 — conductor connection of a sensor using the converter supply voltage of +24V
™
+Ucc o
5 EXTERNAL POWER
] -
A 0 * = SUPPLY VOLTAGE
Out
AT H
n [ ] :Ain‘l + positive input terminal of first analog current or voltage input

Ain1 - negative input terminal of first analog current or voltage input

H—¢
o

3 — conductor connection of a sensor using the external power supply
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+ 24 V auxiliary reference veltage of frequency converter

Sensor

- [ ] GND 1 zero potential
I 11 [ Ain1 + positive input terminal of first analog current input
12 @[ ! Ain1 - negafive inpuf terminal of first analog current inpuf

2 — conductor connection of a sensor using the converter supply voltage of +24V, analog input
type is 4-20 mA current

() Us
' = EXTERNAL POWER
U- SUPPLY VOLTAGE

Sensor

GND 1 zero potential

1 ®| :Ain1+ positive input terminal of first analog current input
12 ®| :Ain1 - negative input terminal of first analeg current input

2 — conductor connection of a sensor using the external power supply, analog input type
is 4-20 mA current

4.3.9 Connecting temperature sensors of the motor - PT100, PTC to the X1 terminal

If on the device, which includes a frequency converter a temperature sensor or a set of several
sensors of the same type are available, they can be connected to the converter and evaluate a
device temperature from them, if necessary, warnings and errors. One analog input (free) and one
analog output (free) is used to connect temperature sensors PTC, PT100. The optimum excitation
current which is selected as a signal of appropriate AOUTx causes voltage drop on AINx. Sensor
temperature resistance and subsequently temperature is evaluated from this data.

4-wire temperature sensor connection is not only more resistant to interference, but also eliminates
the voltage drops on long cables, thus increasing measurement accuracy. Larger cable cross
sections should be used at 2-wire temperature sensor connection. Parallel connection AOUTx and
AINx should be connected directly on the terminal X1 of converter processor board at 2-wire
temperature sensor connection.
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! MOTOR | )
| I One temperature sensor connection
I PT100, PTC I
I - |
I |
| g — — — — — — — .
X1
Yy - ~"TTTTT ;\ """ ')
17 @ | Aink + positive input terminal of fourth analeg veltage input
V'/ i @| Aink - negative input terminal of fourth analog voltage input
AIN TYPE : 0-10V
//\ 23 ®| Acut3+ positive output terminal of third analog current output
V4 2% ® | GND & zero potential
| S .
I AOUT TYPE : 0-20mA
MOTOR

Three temperature sensors connection
PT100, PTC  PT100, PTC PT100, PTC

T T T
- ——— —— — — —— — = [
________________ X1
' a Y
/ 17 @ | Aink + positive input terminal of fourth analeg voltage input
V4 1% @ | Aink - negative input terminal of fourth analog voltage input
AINTYPE : 0-10V
/’A 3 ® | Aout3+ positive output terminal of third analeg current output
V4 24 ® | GND & zero potential
| A . -
I AOUT TYPE : 0-20mA

4.3.10 Connecting measuring and display devices to the analog output of the X1 terminal

Converter analog output AO1, AO2, AO3 operates in the range of 0-20 mA or 4-20 mA. Measuring
and display devices can be connected to any free analog output AOUTX.

— X1
I—@ 19 ®| Aoutl + positive output terminal of first analog current output
20 ®| OGND 2 zero potential

!

Analog display unit

Display

17 ®| AocutZ+ positive output terminal of second analog current output
16 L GND 2 zero potential

llH

Digital display unit
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4.3.11 Relay terminal X2

NC contact of first multifunction relay of frequency converter 230V/3A
Slider of switching contact of first multifunction relay 230V /3A

NO contact of first multifunction relay of frequency converter 230V/3A

NC contact of second multifunction relay of frequency converter 230V/3A

Slider of switching contact of second multifunction relay 230V/3A

NO contact of second multifunction relay of frequency converter 230V/3A

NC contact of third multifunction relay of frequency converter 230V/3A

Slider of switching contact of third multifunction relay 230V /3A

NO contact of third multifunction relay of frequency converfter 230V/3A

4.3.12 Example of arelay connection option KA1, KA2, KA3

)+ 5UPPLY

® -Vsupply
b L
KA1
L 26 LJ O
—X— 21 [y
RUN
28 L]
KAZ
L 29 L ] O
0—®— 30 °
ERROR
KA3
EH L ] O
& n__ e
READY

KA2
29 [ ] O
30 ®
31 ®
KA3
32 ® O
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4.4 Minimal distance of other devices from the frequency converter cabinet

Converter must be installed in vertical position with the cooling part facing the wall.
The following figure shows the required free space around the frequency converter to allow the flow
of cooling air and free access during servicing and maintenance of the frequency converter.

s

/ /

/ /

2 A 2 MINIMAL DISTANCES OF OTHER DEVICES

/ / FROM THE FREQUENCY CONVERTER CABINET
7 7

/ / AT AMBIENT TEMPERATURE

Z Z UP TO +40°C

; B FREQUENCY CONVERTER B ; *

/ UNIFREM 400 /

7 7

/ / TYPE

’/,' ; [mm] | [mm]
/ / UNIFREM 400 011 = 018 150 | 40
2 . :/,’ UNIFREM 400 022 + 037 200 | 40
7

/ g UNIFREM 400 045 <+ 090 300 | 50

o
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4.5 Dimensioning of braking resistors

Correctly dimensioned braking resistors allow to converter to consume energy from the rotating
motor (at fast motor braking - during deceleration of inertial masses of drive with motor frequency

reducing and in regenerative operation mode) to the heat.

Converter type Motor Braking resistor Weight A B C D X Y Power
power BO1 [kg] [mm] [mm] [mm] [mm] [mm] [mm] [W]
[kw]
UNIFREM 400 011 7,5 BO1-400/28R 3,1 166 105 435 335 122 355 1000
UNIFREM 400 015 11 BO1-400/28R 3,1 166 105 435 335 122 355 1000
UNIFREM 400 018 15 BO1-400/14R 7,1 238 177 435 335 194 355 3000
UNIFREM 400 022 18,5 BO1-400/14R 7,1 238 177 435 335 194 355 3000
UNIFREM 400 030 22 BO1-400/14R 7,1 238 177 435 335 194 355 3000
50 y R
O ffsf =ttt st atatititafafatatststatatatatatatatafafatatsts| —L S
Eg | DODOOO0000000000000000000000000000 Has I
0000000D00000000000000000000000
0000000000000000000000000004000
iz, @& pDooooooocooO00000000000000000000d B
s 000000000000000000000000000000
NeE 000000000000000000000000000000
000000000000000000000000000000
2 @ 0000000000000000000000000000000 fi|  x >3
000000000000000000000000000000
| A 000000000000000000000000000000
e 000000000000000000000000000000
* & @&, poooooooooo0ooooooodooooooodoood 5
000000000000000000000000000000
% @ 0000000000000000000000000000000 | __
| DOO000000000000000000000000000000 (| I
0000000000000000000000000000000
=i=si=i=i=l=i=i=i=i=i=i=i=i=l=i=i=l=l=l=i=i=l=i=l=l=l=i=i=1=] r
D
C

BO1 - 400/28R, (P = 1000W) — ur¢enych pre motory od 7,5 do 11 kW
BO1 - 400/14R, (P = 3000W) — ur¢enych pre motory od 15 do 22 kW

2018-08-21

Page 39 of 59




VONSCH

Converter type Motor Braking resistor Weight A B C X Power
power BO1 [kg] [mm] [mm] [mm] [mm] W]
(kW]
UNIFREM 400 037 30 BO1-400/8R 18 160 250 625 602,5 8000
UNIFREM 400 045 37 BO1-400/8R 18 160 250 625 602,5 8000
UNIFREM 400 055 45 BO1-400/5R 28 200 250 625 602,5 | 12000
UNIFREM 400 075 55 BO1-400/5R 28 200 250 625 602,5 | 12000
UNIFREM 400 090 75 BO1-400/4R 37 320 250 625 602,5 | 16000

BO1 — 400/8R, (P = 8000W) — assigned for motors from 30 to 37 kW

B=250

i--.

O rer
DPGH

08 L=y

BO1 — 400/5R, (P = 12000W) — assigned for motors from 45 to 55 kW

=625 -

s =

]

O rsr
0!’311

8 OPGII

o8

il
)
W

ong=

g

X=B02.5

BO1 - 400/4R, (P = 16000W) — assigned for motor with the power of 75 kW

C-625 8-260

3 =
c‘: 1
8 O ey
E . Opan
= >
e 0
o =}
L 3 O eer
ﬁl] - OPGH
=) y
[ =
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Sine filter filters the output impulse voltages of the converter to a voltages of sinusoidal shape with
changing frequency and amplitude. This will eliminate capacitor current peaks and the motor
insulation stress. To ensure a perfect interference suppression of converter output, it is necessary
to use shielded cable or special EMC sine filter. Using a special EMC sine filter it is not necessary
to use a shielded cable on the converter output. In case of use sine filter, it is necessary to set the
IGBT transistor sampling frequency to at least 4 kHz!

Type Nominal Voltage Weight Max. cross-
current [A] drop [%] [ka] section of
connected
conductors
[mm?]
SKY3FSM25 3x25 <6 9,1 4-6mm?
SKY3FSM32 3x32 <6 17 6-10mm?2
SKY3FSM40 3x40 <6 30 16mm?2
SKY3FSM48 3x48 <6 33 16mm?2
SKY3FSM60 3x60 <6 35 16mm?2
SKY3FSM75 3x75 <6 36 16mm?2
SKY3FSM90 3x90 <6 42 35mm?
SKY3FSM110 3x110 <6 48 35mm?
SKY3FSM150 3x150 <9 65 Lug
SKY3FSM180 3x180 <9 78 Lug

*Sine filters SKY3FSM150, SKY3FSM180 are in the design without a cooler.

Frequency converter Type of sine filter
type
UNIFREM 400 011 SKY3FSM25
UNIFREM 400 015 SKY3FSM32
UNIFREM 400 018 SKY3FSM40
UNIFREM 400 022 SKY3FSM48
UNIFREM 400 030 SKY3FSM60
UNIFREM 400 037 SKY3FSM75
UNIFREM 400 045 SKY3FSM90
UNIFREM 400 055 SKY3FSM110
UNIFREM 400 075 SKY3FSM150
UNIFREM 400 090 SKY3FSM180

SKY3FSM25-110 SKY3FSM150-180
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Dimensional drawing for SKY3FSM25 till SKY3FSM32:

I
B

i
I
.
I

[
)
@
I
| =T
HL
El
=
I

Dimensional drawing for SKY3FSM40 till SKY3FSM110:
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- A B C D E
TYPE length height width pitch pitch

SKY3FSM25 360 175 110 340 90
SKY3FSM32 360 175 160 340 140
SKY3FSM40 440 208 195 220 146
SKY3FSM43 440 208 195 220 146
SKY3FSM60 440 208 195 220 146
SKY3FSM75 440 208 195 220 146
SKY3FSM90 530 2485 214 317 157
SKY3FSM110 530 2485 214 317 157
SKY3FSM150 380 350 275
SKY3FSM180 380 350 275
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4.7 Motor chokes

Output motor chokes are used when a non shielded MOTOR-CONVERTER cable is used and over
100m in length and when a shielded MOTOR-CONVERTER cable is used and over 50m in length.
When a longer cable is used, it is necessary to take precautions to eliminate the effects of the cable
length on the converter operation. Mounting a motor choke or a sine filter will eliminate the cable
capacity effect.

Type Nominal Induktance Power Weight Max. cross-
current [A] +20% [mH] dissipation [ka] section of
[W] connected
conductors [mm?]
3TLT25-0,6 3x25 0,6 45 2,7 Terminal 4mm?
3TLT32-0,5 3x32 0,5 45 2,7 Terminal 16mm2
3TLT40-0,4 3x40 0,4 62 3,6 Terminal 16mm?2
3TLT60-0,25 3x60 0,25 65 50 Lug 8-25
3TLT100-0,15 3x100 0,15 93 7,7 Lug 8-35
3TLT150-0,1 3x150 0,1 100 13,1 Lug 10-50
3TLT200-0,08 3x200 0,08 123 20,0 Lug 10-95

Frequency converter Three phase motor

type choke type
UNIFREM 400 011 3TLT25-0,6
UNIFREM 400 015 3TLT32-0,5
UNIFREM 400 018 3TLT40-0,4
UNIFREM 400 022 3TLT60-0,25

UNIFREM 400 030

UNIFREM 400 037
UNIFREM 400 045

3TLT100-0,15

UNIFREM 400 055
UNIFREM 400 075

3TLT150-0,1

UNIFREM 400 090

3TLT200-0,08
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Dimensional drawing for 3TLT25-0,6 till 3TLT40-0,4:

B+1

[©] [0]
=l '
i fi
- A B C D E X
TYP length height width pitch pitch gripping
3TLT25-0,6 120 120 81 73 64 5,8x11
3TLT32-0,5 120 133 102 73 64 5,8x11
3TLT40-0,4 149 149 96 90 54 5,8x11
3TLT60-0,25 149 131 125 90 70 5,8x11
3TLT100-0,15 180 156 137 122 76 7x13
3TLT150-0,1 210 179 160 175 97,5 9x15
3TLT200-0,08 240 212 167 185 84 10x18
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4.8 IRC connection to frequency converter UNIFREM 400

IRC (RM-UNI_IRC1) extension module with plug-in connector XIRC1 for connection with UNIFREM
processor board. Incremental encoder is connected to the marked terminal on IRC extension
module. It is used in vector - closed control of speed, torque or position. Push-pull incremental
rotary encoder HTL type with 24VDC power supply is used to connect to the module. The extension
module contains some sensor errors control (for example wrong signals) directly in itself.

ST ST TeTo T PROCESSOR BOARD
cogoeogoogll
= |
5 . XIRCH UNIFREM
E ug-in connector
H to processor board connection
=2
Terminals
AF1 for connection AP1 - A signal from the IRC sensor
ANT to incremental encoder AN1 - negated A signal from the IRC sensor
BP1 e%%%e BP1 - B signal frem the IRC sensor
N1 — BN1 - negated B signal from the IRC sensor
NP1 NP1 - zero signal N from the IRC sensor
N1 NN1 - negated signal N from the IRC sensor
V1 26V1 - supply voltage 24V for IRC sensor
w1 VONSCH 0V1 - 0V for the IRC sensor
IRC MODULE
o v ® @
X1 X2
LI
aN BOTH UIP SCHWITCHES -= TURNED OM. IRC FAILURES ARE EVALUATED
OFF | BOTH DIF SCHWITCHES -= TURMED OFF. IRC FAILURES ARE NOT EVALUATED
SWERR1
Extension module RM-UNI_IRC1
for connection to frequency converter
UNIFREM 400
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4.9 UNI-PB DP extension module to connect the converters to PROFIBUS DP

Profibus_UNI extension module is used to connect converters to PROFIBUS DP. Communication
protocol DP (Decentralized Peripherals) was designed to quick data exchange directly in the
application. It is a place where central programmable controllers like PLC or process control
systems communicate with a decentralized distributed peripheral device - frequency converter over
a very fast serial connection. Module is connected through a plug in connector XEM1 to the
UNIFREM processor board.

connector PROFIBUS

o 1 shield & +5V

UrHE 2 unconnected 7 unconnected
33 3 Rx,Tx + 8 Rx, Tx -
;20 4 unconnected 9 unconnected

@ ! 5 GNO

PROCESSOR BOARD LHHHHH

Plug connecter  XEM1
for connection
UNIFREM O
EXTENSION MODULE
PROFIBUS

UNF_PBOPO1/T

VONSCH

Connection connector
FPROFIBUS -XPB2
Q® L ®
oo

X1 X2

Extension module Profibus_UNI
for connection to frequency converter
UNIFREM 400
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4.10 Resolver sensor type connection to frequency converter UNIFREM 400

RM-RDC extension module with plug-in connector XIRC1 for connection with UNIFREM processor
board. Resolver is connected to the marked terminal XRES1 on extension module. It is used in
vector - closed control of speed, torque or position for asynchronous or synchronous motors. The
extension module contains some sensor errors control and detection (for example wrong signals,
disconnected signals and too much disturbance) directly in itself.

O XIRC1 EMROC 0171
Plug-in connecter 2050 @00 00 of0 PRUCESSUR BOARD
to processor leverepreroem
board connection
i UNIFREM
: o GND - ground
y “_”: Terminals REF - reference voltage of resolver
y S _{ for connection to the resolver SIN - sine signal from resolver (1.differential input)
y SL:)';E a SIN_LO - sine signal from reselver (2.differential input)
Ll C0S - cosine signal from resolver (1.differential input]
y |os 10 |2 . . ) .
y o > VONSCH C05_L0 - cosine signal from resolver (2.differential input}
£2C N EXC_NEG - complementary excitation signal for the resolver
X e
EXC EXC - excitation signal for the resolver
EXTENSION MODULE
Q R ® ®

X1 X2

f [kHz] | Sw11 Sw1.2
10 of f of f
12 off on
15 on of f
20 on on

Programmable frequency of sine excitation signal
for the resolver with DIP switch SW1

Extension module RM-RDC
for connection to frequency converter

UNIFREM 400
P T T T T T T T T T T EEEEEEEETETTTY ]
! RESOLVER ! RM-RDC CONNECTOR
H i 0-suBs/M!  D-SUBS/F FTP CABLE XREST
|
) ; P~

H shield =46
I | EXC : red - white 1 O : O 1 fe'] crange I—i

2 1 2 SIN
1 T-o ] O 1 H -
| (05 . red JOO: OO] brown ~ R
- ~—C05 [0 : Black i ol O [ T brown-white by o B E
i SN veliow 45 H Ok Liye =)
] SIN LD : blue El O 1 O g Llug-white EXE NEG
! ) [exc
1 —0 _~ OyF— =1
1 H ./
1 1
|
! I

Connection type of resolver on the connector XRESL1 of the extension module
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4.11 UNIFREM 400 converter connection using a serial line

At the beginning and the end of the line, termination resistors are turned on.

CONTROL
SYSTEM
TERMINATOR
oN
TERMINATOR ERMINATOR TERMINATOR
OFF OFF ON
PROFIBUS DP - PROFIBUS DP - PROFIBUS DP -
SLAVE 1 SLAVE 2 e o o SLAVE n
RS 485 RS 485 RS 485
FC 1 UNIFREM FC 2 UNIFREM FC n UNIFREM

. & »
-M1 -M2
CONTROL
SYSTEM
TERMINATOR
oM
RS485
TERMINATOR TERMIMATO TERMINATO
oFF LAVE 1 OFF SLAVE 2 ON SLAVE n
FC1 FC 2 FCn
UNIFREM UNIFREM LA UMIFREM
= P P
&
-M1 -M2 o o o -Mn
TERMINATOR
ON SLAVE n
FC n
o * @ UNIFREM
-M1 LI I
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4.12 OPTION (optional accessories)

4.12.1 Removable control panel UNIPANEL-1

UNIPANEL-1 control panel front view

FRONT SIDE BACK SIDE
19 58
| |
T N T ) T
| |
DISPLAY | !
| - |
I - I
1 1
2 | !
” I I
1 1
I I
1 1F
I |
1 1
| |
1 1 =
| i
\ | / N \- | J F
96 34 385 19

UNIPANEL-1 control panel dimensions
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4.12.2 Connecting multiple frequency converters to the UNIPANEL-1 control panel

CANON HEADERS Note
12345 13579
oe
6789 246810
1 1 NC The selectable jumper
2 3 EAN I_ Mecessary to connect between all cenverters FM 1.FM n a UNI1
3 5 EAN—GND Mecessary to connect between all converters FM 1.FM n a UNI
f.. 7 N[ The selectable jumper
5 9 [AN-SHLD Necessary to connect between all converters FM 1.FM n a UNI
6 2 EIND Mecessary to connect between all cenverters FM 1.FM n a UNIT
? ;f'_ EAN H Mecessary to connect between all converters FM 1.FM n a UNI1
8 6 NC The selectable jumper
9 8 ZLV Connection only between FM n a UNI
10 NE The selectable jumper

TERMINATOR

TERMINATOR TERMINATOR TERMINATOR
ON OFF OFF

FC 1 FC 2 FC 3 FCn
UMIFREM LNIFREM UNIFREM UNIFREM

~UNIPANEL1
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5 The procedure for uploading firmware

Preparing the program interface in the computer:

- download the C2Prog program from the http://www.codeskin.com/programmer webpage

- install the program using setup.exe

- if necessary, install java from http://www.java.com

- install the converter driver from
http://soft.vonsch.sk/data/Software/RS485 USB2drv.zip

Prepare the firmware:

- download the latest firmware for the given device from the www.vonsch.sk webpage

Installation:
- backup the converter parameters using the control panel
- turn off the converter (wait for the actual stop)

- turn on the DIP switch on the procesor board to installation mode (flash) — position ON

- connect the converter to a computer using an USB cable - USB cords A/ B

- set the proper COM port in Windows

“Control panel / System and security / System / Device manager / Pors (COM and LPT) /
USB serial port / Port Settings/ Advanced/ Port number” na COM1

- turn the converter on

- start the program C2Prog
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- select the desired firmware (Select File)

CodeSkin Chip Programmer L= =

File Boot Help

A C2 Png wvl. 4 by codeskin.com

File:

CAVONSCH\ UniFrem’\frem_1_0058.ehx il Select File... il

Programming Cenfiguration

Part:
@ Serial () CAN " JTAG [ Configure Ports... ]
coml [ Program ]

- start the software installation using the “Program” button
- installation progress window opens

- if the text describing the installation does not appear in this window for longer than a minute,
close the window and check port settings (COML1 is probably not configured)

select the button “Configure Ports”
then, select “Scan Ports”

wait for the finish

select the proper COM port
confirm by OK

start the installation again

O O 0O 0O o0 O

CAVONSCH\UniFremfrem_1_0058.ehx X

Programming... ||Close

oK |
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- wait for the installation to finish

CAVONSCH\UniFrem\frem _1_0058.ehx ™
Programming... | | Close
*+~ PLEASE RESET TARGET IN SCI BOOT-LOADER MODE ** -

Pinging target... Baudrate locked.
Bootloading... OK. Please wait...
Connecting with target...

-Chip ID: 0xD6

-Chip Rew: (01

0K,

Unlocking target... OK
Leading... OK

Connecting with target...
-Flash API version: 210

0K,

asmeefhesrepWBC DEFGH] OK.
Programming... OK.

You may now close this window and reset the target.

OK

- turn off the converter (wait for the actual stop)
- disconnect the USB cable
- switch off the DIP switch to install — position 1, 2

- turn the converter on (wait for the new software to initialize for approximately 30 seconds)
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6 Appendix

6.1 Quality certificate — organization management system

Certifikat SKO8/0310

Systém riadenia spokednesti

VONSCH spol.sr.o.

Budovatalska 13
877 01 Brezno

ol prewereny, cetifkorany a vyhovedl potiadayiam

EN ISO 9001:2015

Fra ko tinncali

Vyvoj a vyskum, viroba, predaj, monta a M ‘
a servis vykonove| elektrotechniky. Reg. No. 158/0-044 |

Pedrobneitia wysvetlenie kajeca sa ozsahu foiio cenfikly a apikice

EM S0 20073015 jo madng nskat u omanizace.

Tento cartifikat je platny od 23. jina 2017 do 22, jona 2020

@ Zostava v platnosti v pripade dspesnych dohfadovich auditoy.
Diéturn recedtifikacnéhe auditu do: 7. jona 2020

Vydanie 5. Certifikovany s SGS od 14. jina 2005

Schvali

%

Ing. Raberi Bodnar

Cerifiatry manadér

B0GE Slovabis spel s 1. 0,

Kysucka 14, 040 11 Kigics, Slovakia

Eed S5 TEI BT 11 1421 55 TE361 20 www sgacom

Stana 1z

 Forb vt kb fickvia oiziaky e xitipdy
ki danura o oo 4 pachasin sy I shaal v piRaT ISR
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Certificate SKOB0310

The managemsant systas of

VONSCH spol. s r.o.

Budovatelska 13
§77 01 Brezno, Slovak republic

Fess hewn amsessed and oerified a5 meating the requiremants of

EN I1SO 9001:2015

For the foliowing actulies
Research and development, production, sale, assembly B M
and service of power electronics. Reg. No. 158/0-044

Fuither chssifeafons regarding the scope of ris centificate and the
of EN 150 508122015 requiremerts may be cbtained by consuling the omansatan.

This certificate is valid from 23 June 2017 until 22 June 2020
and remains valid subject to satisfactory surveilance audis,
Re centification audit due before: 7 June 2020

lssue 5, Cerified with SGS since 14 June 2005

Autharised fy

ﬂ-d—éﬂ
Ing. Resbert Bocnir
Cartification Manager

S35 Shovakin ol 510
Hymucka 14, 040 11 Kodice, Sivaka
U421 56 78361 11 F 421 55 TR 61 20, woww, 59 .0o0m

Poge 1o 1
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6.2 ES Declaration of conformity

6.2.1 european harmonized standards

1, ES declaration of conformity is issued by:

Manufacturer: VONSCH spol. s r.o.

Seat Budovatelska 13, 977 03 BREZNO
CRN: 31567835

CRN FOR VAT: SK 2020453226

2, PRODUCT NAME: Frequency converter of the type:

UNIFREM 400 011, UNIFREM 400 015, UNIFREM 400 018,
UNIFREM 400 022, UNIFREM 400 030, UNIFREM 400 037,
UNIFREM 400 045, UNIFREM 400 055, UNIFREM 400 075,
UNIFREM 400 090

3, Description and designation of the product:
UNIFREM 400 xxx type frequency converter is designed for speed control of asynchronous and synchronous
motors by changing the frequency and amplitude of the terminal voltage of the motors.

4, WE DECLARE AND CONFIRM:

Frequency converter type of UNIFREM 400 xxx passed functional tests, EMC and security tests by the
manufacturer VONSCH spol. sr.0. ES declaration of conformity on the converter types stated in point 2, is
issued by the VONSCH s.r.0. company based on VONSCH tests and production documentation. Product
stated in point 2, complies with the approved technical documentation. Provided it is used for the
manufacturer designed purposes, it is properly maintained and was installed according to provided technical
documentation and corresponding warnings stated in this documentation, this product is safe.

UNIFREM 400 xxx frequency converter was designed, produced, evaluated and tested according to these
european harmonized standards:

EN 61800 — 3, EN 50178, EN 60721-3-3 (cat. 3C3)
UNIFREM 400 xxx frequency converter complies with ES directives:
For low voltages:  2014/35/EEC

EMC: 2014/30/EEC
RoHS: 2011/65/EEC

In Brezno, on the day of: 18.5.2010

Ing. van VONKOMER — CEO of the company

Cvonsch’szo.

Buwicyanefaka 13, 77 O3 Brazna
v vorach Sk # vorachivonsch sk
S1BETES W SHIII0L532DS
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ES declaration of conformity

6.2.2 slovak and european harmonized standards

Manufacturer: VONSCH spol. s r.o.

Seat : Budovatelska 13, 977 03 BREZNO
CRN: 31567835

CRN FOR VAT: SK 2020453226

2, PRODUCT NAME: Frequency converter type:

UNIFREM 400 011, UNIFREM 400 015, UNIFREM 400 018,
UNIFREM 400 022, UNIFREM 400 030, UNIFREM 400 037,
UNIFREM 400 045, UNIFREM 400 055, UNIFREM 400 075,
UNIFREM 400 090

3, Description and designation of the product:
UNIFREM 400 xxx type frequency converter is designed for speed control of asynchronous and synchronous
motors by changing the frequency and amplitude of the terminal voltage of the motors.

4, WE DECLARE AND CONFIRM:

Frequency converter type of UNIFREM 400 xxx passed functional tests, EMC and security tests by the
manufacturer VONSCH spol. s r.0. ES declaration of conformity on the converter types stated in point 2, is
issued by the VONSCH s.r.0. company based on VONSCH tests and production documentation. Product
stated in point 2, complies with the approved technical documentation. Provided it is used for the
manufacturer designed purposes, it is properly maintained and was installed according to provided technical
documentation and corresponding warnings stated in this documentation, this product is safe.

UNIFREM 400 xxx frequency converter was designed, produced, evaluated and tested according to these
slovak and european harmonized standards:

STN EN 61800 — 3, STN EN 50178, STN EN 60721-3-3 (cat. 3C3)

Features of these products are in compliance with:
SR Government regulations nr.:148/2016 B. of ., 127/2016 B. of I. .

UNIFREM 400 xxx frequency converter complies with ES directives:
For low voltages:  2014/35/EEC

EMC: 2014/30/EEC
RoHS: 2011/65/EEC

In Brezno, on the day of: 18.5.2010
Ing. Ivan VONKOMER — CEO of the company

Cvonsch’s.o.

Busfoyatedakd 13, OFF O3 Brerno
WA DN O S = vorachTrennsch sk
ST hETEns W SR INI0EAEIZDS
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