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Automatic voltage inverters have the widest range of possibilities and areas of application.
They are considered an ideal universal module for energy conversion. In addition to the main function
of converting DC to AC, the inverter can also perform the reverse function in selected modes [1, 2].

When the output voltage reaches zero percent, the voltage converter becomes an inverter DC-
DC converter. This is the basis for active voltage and current filters and reactive power capacitors,
AC voltage stabilizers and DC frequency converters, that is, the connection of the voltage inverter is
the source of the new circuit.

The main areas of application for autonomous voltage inverters are [3, 4]:

— power supply of AC consumers in equipment where one of the energy sources is a battery
(for example, storage batteries, backup power, sources of alternating current) and uninterrupted power
supply of each consumer in the event of a possible interruption of electricity supply from the AC
network;

— electric transport powered by a contact network or any source of DC, preferably with a
simple, reliable and inexpensive asynchronous short-circuit motor;

—electric drives with asynchronous and synchronous motors with an automotive inverter
circuit that acts as a voltage and frequency regulator;

— constant voltage converters;

— devices for obtaining AC of the required frequency from sources of direct energy conversion
(thermal and photovoltaic generators, fuel cells) that generate energy in DC;

— electrical equipment for receiving AC of increased frequency (galvanic coating of metals,
heating and hardening of products).

The basis of the automatic inverter is a screw switching device capable of working in single-
phase and three-phase circuits (zero or bridge circuit). Transistors and thyristors are used as the main
components in inverters [5]. In cases where single-acting thyristors are used, the circuit is
supplemented with elements for their joint use. One of the main elements is the capacitor. It should
be noted that the capacitor application is not limited to switching off thyristors. Capacitors are also
used to construct the output voltage curve of the inverter, to determine the characteristics of transient
processes in AC circuits, as well as to increase the load voltage.

Single-phase autonomous voltage inverters are most often made using a bridge circuit (Fig. 1).
The load (usually of an active-inductive nature) is included in the diagonal of the bridge formed by
thyristors VSi...VSs and behind the included diodes VD:...VDa. Diodes are intended for passing the
current of an active-inductive load in time intervals when the current has the opposite direction for
thyristors (reverse, opposite, or "reactive" current diodes).
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Figure 1 — Power circuit of a single-phase autonomous voltage inverter

The formation of the output voltage curve is characterized by the processes taking place in the
main circuits of the inverter (with thyristors VSi...VSs, diodes VDi...VDs and the load) when the
appropriate int measured the conductivity of thyristors.

Thermal technologies in autonomous voltage inverters, which are widely used in power
supply systems using alternative energy sources, can be divided into single-level and multi-level
variants of schemes. In other words, modules that use impedance and gas-impedance connections in
the input circuit of the converter. A feature of such inverters is that they can work in an additional
mode, the so-called "test mode". This allows the inverter to provide maximum load power from
sources of variable voltage (solar panels, wind generators, biofuel), wind generators, biofuel cells) by
increasing the input current and voltage.

Current algorithms for controlling an autonomous voltage inverter are pulse-width modulation
and single-shot modulation. Different modulation schemes have completely different sinusoidal
values of output voltage and current and a different coefficient of pulsation of the input current.

When creating power supply systems with renewable energy as a source of DC, special
attention should be paid to converters with impulse lines in the input circuit. This type of inverter is
atwo-level voltage converter with a DC input circuit consisting of an x-shaped configuration to which
two capacitors and a choke are connected. The main advantage of this mode is that input voltage and
current of inverter, obtained from the source of DC, are increased without installing additional
converters at the input of the circuit. This allows to give the maximum power of solar cells to the load
and use the area of the solar panel more efficiently.
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