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This article discusses the use of Mini-HES, which are the portable HES in use
today, which could be a perfect alternative to centralized power supply, or used to
replace a traditional power source in power outages in networks. Information is
provided on how to solve the problem of power outages, which allows to determine the

optimal level of energy consumption for the consumer.
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In recent decades, the development of small and medium-sized businesses in the
Republic of Uzbekistan and the creation of many facilities for the production of
products and processing of raw materials in rural areas urgently requires an increase in
energy supply in rural areas, farms, etc. In addition, it is necessary to solve the problem
of energy supply to remote settlements. The solution to these problems requires the
creation of energy sources of relatively small power 1 + 10 kW, including those based
on renewable energy sources: solar, wind, hydraulic, biogas and in order to increase the
reliability of installations based on renewable energy sources. [1]

An uninterruptible power supply system with a micro-hydroelectric power station
as a primary power source was developed and studied in the heliopolygon of the
Instrument Engineering and Instrumentation Research Laboratory, specifically for
supplying energy to low-power consumers in rural areas, farms and others. In fig. 1.1.
depicts the simplest two-blade design of a mini-hydroelectric power station with a
vertical axis of rotation. The design consists of the main shaft-1, mini blades in the

closed working positions -2, and in the non-working vane positions -3.
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When watching a river roll by, it’s hard to imagine the force it’s carrying. If you
have ever been white-water rafting, then you’ve felt a small part of the river’s power.
White-water rapids are created as a river, carrying a large amount of water downhill,
bottlenecks through a narrow passageway. As the river is forced through this opening,
its flow quickens. Floods are another example of how much force a tremendous volume
of water can have.

Hydropower plants harness water’s energy and use simple mechanics to convert
that energy into electricity. Hydropower plants are actually based on a rather simple

concept - water flowing through a dam turns a turbine, which turns a generator.

The principle of operation of the proposed design is as follows, under the action
of the water flow vector - 4, mini blades - 2 located on the left side of the blades,
closing will form a wall (sail), and on the right -3 side, they will take vane positions
when opening. As a result, a torque is generated and the vertical axis begins to rotate

clockwise. If required, you can make a rotation in the opposite direction. The rise of
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environmental

Fig. 1. Diagram of a Small Hydro Generator installation.

awareness as well as the unstable global fossil fuel market has brought about
government initiatives to increase electricity generation from renewable energy sources.

These resources tend to be geographically and electrically remote from load
centers. Consequently many Distributed Generators (DGs) are expected to be connected
to the existing Distribution Networks (MINI-HYDROELECTRIC POWER
STATIONSS), which have high impedance and low X/R ratios [2]. Intermittence and
unpredictability of the various types of renewable energy sources can be of time scales
of days (hydro) down to seconds (wind, wave). As the time scale becomes smaller, the
output of the DG becomes more difficult to accommodate in the MINI-
HYDROELECTRIC POWER STATIONS. With the DGs operating in constant power
factor mode, intermittence of the output of the generator combined with the high
impedance and low X/R ratios of the MINI-HYDROELECTRIC POWER STATIONS

will cause voltage variations above the statutory limits for quality of supply.

Transmisslon Lines

Powerhouse
Transformer

Fig. 2. Micro Hydro-power Plant idea.
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This is traditionally mitigated by accepting increased operation of automated
network control or network reinforcement. However, due to the distributed nature of
RES, automating or reinforcing the MINI-HYDROELECTRIC POWER STATIONS
can be expensive and difficult solutions to implement.

The Thesis proposed was that new methods of controlling DG voltage could
enable the connection of increased capacities of plant to existing MINI-
HYDROELECTRIC POWER STATIONSs without the need for network management
or reinforcement. [3] The work reported here discusses the implications of the
increasing capacity of DG in rural distribution networks on steady-state voltage profiles.

Two methods of voltage compensation are proposed. The first is a deterministic
system that uses a set of rules to intelligently switch between voltage and power factor
control modes. This new control algorithm is shown to be able to respond well to slow
voltage variations due to load or generation changes.

The second method is a fuzzy inference system that adjusts the set point of the
power factor controller in response to the local voltage. [4] This system can be set to
respond to any steady-state voltage variations that will be experienced. Further, control
of real power is developed as a supplementary means for voltage regulation in weak
rural networks.

The algorithms developed in the study are shown to operate with any
synchronous or asynchronous generation wherein real and reactive power can be
separately controlled. Extensive simulations of typical and real rural systems using
synchronous generators (small hydro) and doubly-fed induction generators (wind
turbines) have verified that the proposed approaches improve the voltage profile of the
distribution network. This demonstrated that the original Thesis was true and that the
techniques proposed allow wider operation of greater capacities of DG within the
statutory voltage limits.

In conclusion, | can say that in the article | studied in the field and in the

experimental processes, a computer model was developed to calculate and optimize the
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combined operating modes of geothermal micro electric power plants and geothermal

waterworks.
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