HUS HOBBIX TPOMYKTOB. MHOrME W3 HHUX MPEOJIONICTH 3Ty MPOOIeMy, BCTYIIMB B
KoonepatuB. Hactosiuii CIBUT B CTOPOHY PHIHOYHOW OpPHEHTALMKA O3HAYaeT He-
MIPEPHIBHOE MHBECTUPOBAHUE B MHHOBAIIUM O PHIHOYHBIX cTpaTerusix. bonee Bbico-
KH€ MapKETUHTOBBIC 3aTPaThl CTUMYIHPYIOT CO37aHue Oojee KPYIMHBIX KOoorepa-
THUBBI, CIIOCOOHBIC U3BJICKATh BHITOY U3 SKOHOMHH MacITada U Macirada B Map-
keruHre. B KoomepaThBe WiCHBI (EPMEPCKOr0 XO3SHCTBA JOMKHBI MPUHAMATH
PEIICHHS O BaXKHBIX BEI[AX WHBECTHUIINH B PHIHOYHBIC CTPATETUH, pa3pabOTaHHBIE
KOOIEPaTUBHON KOMITaHHUEH.
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Abstract. The article describes the appropriate surge protector in the power grid
based on a microcontroller. It highlights important characteristics of a microcontroller.

Keywords: power grid, microcontroller, voltage relays, structural diagram,
block diagram.

Voltage relays are devices designed to track the constant value of the voltage,
and disable the load when it is exceeding the established limits, in case of the acci-
dents in the mains. Voltage relays are intended for multiple protections of electrical
consumers from an unacceptable decrease or increase of voltage in the electrical
circuits. Some models are able to resume operation of the connected equipment af-
ter eliminating the causes of unacceptable voltage appearance in the mains.
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To provide a minimum cost and a compact and reliable size of the device, it is
based on a microcontroller. The microcontroller is a written program code that
combines the functionality of several radio elements or nodes, thereby reducing
their number and providing a more compact size and low cost of the device.

To define the appropriate surge protector in the power grid, the following
tasks should be completed:

- analyze the terms of reference;

- develop a structural and electrical schematic diagram of the device for pro-
tection against dangerous voltages;

- perform calculation and selection of the device element base;

- determine the reliability of the protection device against dangerous voltages;

- justify economically the relevance of device development;

- describe the safe conditions for manufacturing of the device.

For the implementation of this device, a modern element base was taken as
the basis for achieving the best results during the operation of this device.
Namely, the achievement of trouble-free and reliable operation, its durability and
maintainability in the case of failure, as well as the compactness of the entire sys-
tem as a whole, low production cost price and energy efficiency.

In order to protect the equipment from emergency modes of the mains opera-
tion, a block diagram is proposed. It consists of several functional nodes: a recti-
fier, a comparison circuit that registers an increase in voltage in the mains, a con-
trol device, and a key.

The sensor is an unstable DC power source consisting of a T1 transformer, a
VD4 diode bridge, and a C4 capacitor. When the network voltage increases, the
output voltage of the VD4 bridge increases.

At a certain value of this voltage, the comparator DAL is triggered. The com-
parator output signal is fed to the generator input (DD1. 1, DD1. 2) of the control
device. The RS trigger is excluded from the device, since the generator is con-
trolled by the DAL comparator.

The switching element (key) is a VS1 connected to the generator. The genera-
tor generates pulses with a frequency of 10 kHz with a frequency of 10. The
maximum pulse duration is limited only by the switching time of the key. For
KU208G, the duration of the control pulse must be at least 10 MS. The control
unit includes a power source assembled on the elements VD1, VD2, C1, R1, R2.
Transistor VT2 is the power amplifier of the generator's pulses.

A high level from the comparator output triggers the pulse generator. At the
moment of start-up, the device consumes a larger current, which at the first mo-
ment is supported by the voltage on the capacitor C1.Then the transistor VS1 is
opened and, through the resistor R7, the transistor VT1 is opened. The open tran-
sistor VT1 shunts the resistor R2, thus providing even more power current. The
HL1 led indicates that the load is switched on. The reference voltage applied to
pin 5 sets the upper trigger threshold. When the input signal reaches the upper
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threshold of operation of the comparator, i.e. Ul. the output DAL is set to the
logical "0"voltage.

The generator is switched off, the VS1 remains closed, and the load is discon-
nected from the network. If the output voltage is then reduced, then the output
level is again set to 1", and the load is connected to the network. The value of the
hysteresis, and therefore the lower threshold of operation of the comparator are
regulated by a resistor R9.

Based on the analysis of structural diagram of the protection device from the
high voltage mains on the microcontroller, which contains nine units: the power
unit, the power adjustment phase voltage, the microcontroller unit, control unit ,
microcontroller unit sound unit information display, block light indication, unit
three-pin relay.

On the basis of the block diagram, an electrical schematic diagram has been
developed. The principle of operation of the developed scheme is reviewed and
the element base is determined.
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