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Summary

In the thesis questions of generation-transmission and consumption of two-
phase and four-phase current are investigated. A literature review was conducted
on these issues. The historical stages of the development of multiphase electrical
systems are considered. The works carried out on these issues in the USA and the
RSFSR are indicated.

The increase in the transmission capacity of the power transmission line on the
existing technology has exhausted its practical possibilitiesas it requires the use of
multi-chain three-phase systems with high and ultra-high voltages, which
complicates the construction and installation of the line, reduces the reliability of
electricity transmission and also worsens the ecology. In connection with this, it is
of great practical importance to address these issues in innovative ways.

The above mentioned problems are solved by innovative and alternative
directions. In the process of reviewing the above-mentioned tasks, studies were
conducted on the above listed issues, after the elaboration of which theoretically
received:

Expressions for calculating the electrical parameters of a two-phase and four-phase
transmission;

2. Expressions for calculating the return currents of a two-phase three-wire
overhead line.An analysis of these expressions is carried out;

3. A comparative analysis has been made between two, three and four-phase
power transmission systems, as well as the theoretical justification of their positive
and negative sides.

4. The parameters of the regime are analyzed.These parameters were evaluated by
technical and economic indicators;

5 .Expressions for the calculation of reactive inductive resistance and the average
value of the electrical capacity of the wires for three-wire two-phase and four-wire
four-phase power lines.

6. Expressions for calculating the compensation of the reactive inductive resistance
of a two-phase power transmission line, taking into account the preliminary
percentage limitation of the voltage drop values. Theoretical studies have shown
that a three-wire two-phase transmission is worse than a three-phase
transmission. But if we make 100% compensation of the inductive resistance of
the return wire by the capacitive resistance (capacitor bank), we can eliminate the
asymmetry of the voltage in the phase conductors and the asymmetry of the angle
of shear between them.

From the point of view of comparison, we calculated two-, three- and four-
phase transmission lines for a voltage of 220 kV with a throughput of 150 mW, as
well as a calculation of a two-phase line for 500 kV. The length of the line is 80
km. The calculation showed that the four-phase line in front of the three-phase
line has a large throughput, it was found that the greater the number of phases, the
lower the voltage between phases (line voltage). This makes it possible to bring the
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phase conductors closer together, and the inductive resistance to decrease.At the
same time, the reactive-capacitive resistance increases, which leads to a decrease in
the line's wave resistance and a sharp increase in the density of transmitted natural
power. In the course of the research, a two-winding three-phase electric machine
was developed, the windings are shifted by 90 degrees from each other, it can
operate from a three-phase electrical network and generate a three-phase
alternating current. For innovative development, we were granted a patent for
utility model No. 2017.

The above mentioned problems are solved by innovative and alternative
directions:

1. By generating a two-phase current and using a two-phase / four-phase
transformer-converter, Also a four-wire overhead power line. At the end of the
line we use a four-phase / two-phase transformer converter.

2. Three phase generator (with two windings according to the Scott's scheme). Use
of Scott phase transducers. Transmission of four-wire current. At the end of the
overhead power line, we will use a four-phase / two-phase converter/.

3. The three-phase generator (patent No.U 1926) is connected to two Scott
transformers, which are connected to a four-phase power line. The line is again
connected to two Scott transformers, which are connected to a three-phase
distribution line, which is the source of electric power for three-phase electric
motors manufactured in accordance with our patent.

4. Thanks to the four-phase power transmission, the design of the intermediate
and angular supports (masts) is simplified. In mountain areas - the number of
corner supports for the two phases will be enough only one.The transmitted power
for a four-phase power transmission will be equal to the power when transmitting
a two-circuit three-phase system. At the same time, consumption of insulation
materials (electric garlands) will be less by 33%.

5. The introduction of a two-phase electrical network with a three-core cable will
allow the use of two-phase electric motors in household electrical appliances that
will replace single-phase electric motors connected through capacitors. Their cost
will be less, reliability is higher and the power will be equal to the power of the
three-phase electric motor.

6 Alternatively, we can also successfully introduce a three-phase electric machine
with two windings (90th phase shift) in industry in accordance with our patent,
which will have relatively high reliability and lower costs. If this machine has the
same phase voltage as the existing three-phase machine, then its electrical safety
will be higher than that of the existing three-phase
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