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(3993900L MM) i€ = 2,25. (65b.6).
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65b.7. d0s35L 25839000 LssbgasM08m Fsboliosmgdegdo

(wf=0,8 U, =0,513;M; =0,5)

wh = 0,6 OML IOEYIOL 9@ mdoabo@mMo dmdgbGHo M, = 4,18
500936 g0l FodbodMdl t = 1,65 X 2 OMOL dmdgbGdo. 3mIMEsEGHMOTo
0995350 ©sMGHYIoL gbo i€ = 2,21 s¢fig3l dogdbodmdl ¢ = 1,25 X 2w OMOL
dmd9b@do  9egdBHM™MBgJobolzMMo  goMsdoz5wo  Mgg0dol  boby®mdgrogmds

t = 9,5 % 2m. (6sb.8).
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Summary

The high level of development of powerful semiconductor devices makes
possible to create various types of electrical current converters for energy purposes.
Semiconductor converters used in self-consumption systems of thermal power
stations are represented by controlled solid-state (semiconductor) switches (CSS)
for start-up of powerful asynchronous and synchronous engines and for control of
rotation velocity, which are widely used for actuators (drives) of different self-
consumption mechanisms of thermal power stations.

Power generator units of thermal power stations with up to 300 MgWt
capacity on frequent occasions are involved in maneuver mode, during which a
strong control (regulation) of power generator unit is needed in wide range of
capacity. When changing the capacity of power generator unit is necessary to
change a feed water discharge, the induced draft of smoke exhauster etc.
Thus, there is necessary to control the productivity of all self-consumption
mechanisms of power generator unit.

In the first chapter of the work are represented self-consumption
mechanisms of thermal power stations. Variability of productivity of electric
actuators of pumps, fans, compressors and other mechanisms of electric drive
mechanisms in most cases is achieved by damper valve or hydraulic clutch. In case
of strong control these methods cause significant energy losses for overcoming the
hydraulic  resistance  of  damper valve and  hydraulic clutch.
Use of powerful controlled solid-state (semiconductor) switches in the self-
consumption systems of thermal power stations produces a significant technical
and economic effect, which is obtained at the expense of energy economy
(reduction of energy consumption by self-consumption mechanisms), decrease in
operating expenses and capital expenditures.

There are cited basic factors, which produce the given technical and
economic effect: improvement of average coefficient of efficiency of electric
actuators during rotation velocity control; drastic reduction of inrush currents of
powerful electric engines. As a result of abovementioned substantially grows the
resource of electric engines and increases a repair time, while expenses needed for
amplification of network feeder that is compulsorily in case of heavy inrush
currents reduce.

Mechanical characteristics of self-consumption mechanisms of thermal
power stations are studied. Basic researches are conducted related to elaboration of
non-contacting electric direct-current drive of oil pump of thermal turbine and
heat generator as the especially responsible mechanism. There are given basic
requirements imposed to controlled semiconductor (solid-state) switch for the
control (regulation) of electric actuators of oil pump of thermal turbine and heat
generator.

In the second chapter of the work are considered controlled solid-state
(semiconductor) switches for the control (regulation) of electric actuators of self-
consumption mechanisms of thermal power stations, their classification, by means
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of commutation function is obtained the dependence between output voltage and
input voltage of controlled solid-state (semiconductor) switch, are studied
electromagnetic processes, commutation processes and selection of elements in
controlled solid-state (semiconductor) switch.

In the third chapter of the work are considered transitional and steady-state
modes of non-contacting direct current electric drive of oil pump of thermal
turbine and heat generator. In steady-state mode is determined the expression for
current at the switch input, field capacity, electromagnetic torque and maximum
starting torque. As is seen from mentioned expression, except the engine
parameters, all of them are depended on rotation velocity of rotors and switching
frequency of the switch. According to obtained expressions are plotted speed and
mechanical characteristics.

It is seen from these characteristics that by increase of switching frequency
the speed and mechanical characteristics shift to the right and up, keeping their
original appearance. It points at the fact that through variation of switching
frequency we can control rotation velocity of the actuator in the wide range.
Complex calculation is made for transitional electromagnetic and
electromechanical modes, and dependencies are plotted on current, torques and
rotation velocity of the rotor. Dynamic property of engine regulation is
investigated and the linkage between quality of transitional processes and structure
of automatic control system is established. On the basis of conducted research is
formulated the demand for the law of automatic control of rational structure,
which provides necessary quality of transitional process.

In the fourth chapter of the work is considered technical solution of energy
economy in non-contacting direct-current electric actuator of oil pump of thermal
turbine and heat generator. Problems of optimization, interference immunity,
permissible loads and heating are studied.

In the fifth chapter of the work are given peculiarities of testing of non-
contacting direct-current electric actuator of oil pump of thermal turbine and heat
generator. Controlled asynchronous engine as the test object is considered. There
are determined electric losses, minimum and maximum rotation moments in idle
conditions and short-circuit conditions of the engine, and the area of their
permissible values is identified. Automated testing and diagnostics systems for
controlling and handling quality of electric engines are considered with the use of
computer equipment.
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