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AnHoTanms

B mamHOV cTaTthe IpeAcTaBIeHa CHEIMAIBHO pa3paOoTaHHAsI CuCTeMa IS IIPOBEPKM
JaTYMKOB TOKa B TSATOBBIX IIpeoOpa3oBaTesIsx, BKIIOYaloIas B cebs mpeoOpa3oBaTellb ¢ BBICOKO
TOYHOCTBIO Ileperady CUTHala. lakas TeXHOJIOIMS He TOJIbKO pelllaeT OIHY W3 OCHOBHBIX
1pobsieM NpPOBepPKM [ATUMKOB TOKa, HO TakKXke IIpefCcTaB/IseT YHMKaJIbHBIM MHCTPYMEHT Ha
PBIHKE, KOTOPOTO paHee He ObUIO.

KiiroueBble cj10Ba: TSTOBBIE npeo6pa303aTem/I, HaTUMKM VSMEPEHMS TOKa, aBTOMAaTM3aliyis,
BEKTOPHOE YIIpaBJIeHVEe, HallpsDKEeHMEe, MOIITHOCTD, IUIaTa YIIPaBJICHVIA.
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ABSTRACT

This paper presents a specially developed system for testing current sensors in traction
converters, which includes a transducer with high signal transmission accuracy. This technology
not only solves one of the main problems of current sensor verification, but also presents a unique
tool on the market that has not been available before.

Keywords: traction converters, current measurement sensors, automation, vector control,
voltage, power, control board.

Currently, frequency-controlled or vector-controlled converters are used in electrical
equipment, which have been operated for decades. However, the components that make up the
converters undergo aging and require repair. Therefore, it is necessary to extend the service life of
traction converters and minimize repair costs in modern conditions.

In connection with the requirements for extending the service life of electrical equipment
and minimizing the cost of repairs, early detection of malfunctions in elements and parts of
converters becomes critically important. Often, the problem arises with the malfunction of current
sensors, which can distort or disappear in modes close to maximum currents [1]. In case of a
malfunction of one sensor, it is necessary to find and replace it, but in the case of the mutual
influence of sensors, for example, when controlling AC motors, a faulty sensor can lead to the
distortion of all output signals of the converter, requiring the replacement of all three sensors.
Thus, to carry out fast repairs and avoid additional costs, regular checks and timely replacement
of faulty sensors are necessary [2].

To solve similar problems, it is necessary to create a system that is able to compare the
current flowing through the sensor with the specified value. In case of a mismatch, the operator
should manually measure the current and amplitude using, for example, a two-channel
oscilloscope. However, the automatic mode will allow this operation to be performed faster and
more conveniently. To automate the process, a control board with a microcontroller is required,
which will determine the actual current and measure the option issued by the sensor. The
measurement results should be provided to the user in the form of values and the definition of
"good/bad" [3].

These are the approximate characteristics of the sensor. The frequency of converters from
different manufacturers is 20-40 kHz. The higher the frequency, the smaller the mass-dimensional
indicators of reactive components, but the higher the requirements for the control unit, especially
for the microcontroller. We will limit ourselves to the recommended lower frequency limit of the
converter operation. The output voltage of our device will be 16 V [4]. This voltage is selected
based on devices that operate on a similar principle, such as welding inverters. It should be
minimal to reduce the power of the entire system but not too low to ignite the electric arc. In our
case, ignition of the electric arc is not required, but the voltage should not be very low to guarantee
the desired current and avoid problems with switching nodes. Therefore, we will choose the
maximum voltage - 16 V.

To connect the test sensor, the output of the power unit is used, which converts the 380 V
three-phase AC voltage into the required output current. Control actions on the power transistors
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are formed by the control board based on the measured values of the output current and other
sensors, ensuring reliable operation [2]. The power supply board is used to power the test sensor
and control board. The operator interface is a control panel that contains the main control elements:
buttons for adjusting the output current and starting, as well as two indicators for displaying the
set and obtained values of the current from the sensor and a two-color LED that changes color
depending on the assessment of the result.

When searching for and eliminating malfunctions, regardless of what property the sensor
measures, it is necessary to understand what output signal should be for a given value of the
measured property. For example, let's consider a circuit in which a current sensor is installed. First,
an ammeter should be applied to determine the current level flowing through the load [5]. Then,
we can calculate the expected output signal of the sensor. Suppose that as the current increases to
50 A, the converter generates a 10 V DC output signal. We can divide the output signal value (10
V) by the range 10/50, which is equal to 1/5. Therefore, for every 5 A of current flowing, a1V
output signal is accepted. Taking this into account, 25 A will cause a 5 V DC output voltage. A
similar method is used when the converter has a "live-zero" output, but the output signal should
be taken into account when there is no current (or voltage, or other measurable parameter) [4].
This process is known as signal offset. For any analog signal produced by a converter or sensor,
the device receiving the output data (e.g. data acquisition system, panel display, PLC, etc.) must
be configured to correctly interpret the output data value. For example, if the signal converter has
a 4-20 mA range of 16 mA, the ratio will be 0.32 mA /A, taking into account the above range of 0-
50. When the load current changes to 37.50 A, the converter output signal will change by 12 mA.
When adding a signal offset, the sensor output should be equal to 16 mA (12 mA + 4 mA), which
allows equipment malfunctions to be diagnosed without distorting the signals in the sensors.

This prototype can also be used to test multiple sensors simultaneously, making it more
versatile. This is achieved by using multiple ADC channels in the control microcontroller.
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