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Abstract

In terms of global energy crisis, the one of the most important task is to
increase energy efficiency of power supply system. Energy efficiency depends on
indicators of network and consumers. That is a reason, why is very important to
minimize loses of capacity and electricity in power supply system and electrical
technological machines. Consequently one of the main requirement by power
supply system to electricity consumers is to increase energy indicators specially
rising reactive capacity coefficient for unloading power supply system with reactive
capacity transmission and minimizing or exclusion loses of voltage, capacity and
consequently active and reactive energies caused by above mentioned reason.

There is no any requirement of limit reactive capacity or increase reactive
capacity coefficient in our country. Even more, in some cases there is no reactive
energy metering, while many of European countries’ tariff policy is mainly based on
reactive power coefficient.

Therefore, for electrical technological machines and the complexes
requirements by the electric power system, one of the main request is limitation of
reactive capacity. This requirement is particularly acute in large and medium
capacity power consumers, since they are significantly worsening energy indicators
of the network.

Every electrical technological machines based on the principle of alternating
current’s electro-magnetic action for creation magnetic field request both of active
and reactive capacity from power supply network. The ratio of active and reactive
capacity depends on principle of action, mode of operation, utilization coefficient of
the installed capacity and the load diagram of electrical technological machines. For
example, for asynchronous engines with short-cut circuit rotor, in terms of nominal
loading conditions the ratio of active and reactive capacity is 65-75%, while for the
power transformers is 5-10%.

The most common electrical and technological installations and complex
power factor within the average 0,8 - 0,85. Therefore, power regulation
disadvantage of such a method is that the required reactive load vary in the large
range causes not to compensate of existing capacity until the condenser block
switching on and generated increased requested capacity than compensation.
Therefore, it is recommended to use devices such compensation only consumers
with invariable reactive load.

The quality of stepped regulated equipped compensation device is more
effective than one-stepped one. Accordingly, to rise quality of the regulation is
necessary to increase the number of battery of condenser. On the other hand,
increasing the number of condenser battery is limited, because it will cause
increasing number of the power part of the compensator - condenser battery blocks
and their connection to the network and switching devices. In addition, system
design and control system becomes complicated, increases the compensation device
dimensions and price.

Compensation of reactive capacity requested by the electrical machinery and
technological complexes and consequently complete discharging of the power
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supply network elements from transmission of the reactive capacity, can be
implemented only by flowing regulation of the compensational capacity.

There is proposed principle of controlling of flowing regulation of static
compensation device of reactive capacity. This principle is based on principles of
regulation of capacity current by limiting block in not sectional condenser battery
power circuit.

There is developed two versions of control system of flowing regulation of
static compensation device of reactive capacity. In the first case, there is open system
and based on only controlling of requested reactive capacity by consumer. The
second option, the system is closed and controlled transmitted reactive capacity
from the network.

There is created functional and structural schemes of control systems of
flowing regulation compensatory device and also, their mathematical description is
given.

We conducted an experimental study for both of the compensation device.
The results proved that the proposed control system of compensation device has got
a large range of produced reactive capacity (0-1), flowing regulation gives us ability
of implementation of complete compensation of reactive capacity requested by
electricity consumers; To unload power supply network from transmission of
reactive capacity; Consequently reduce loses of the voltage, power and electricity;
increase energy indicators and rise energy efficiency.
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