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ENERGY EFFICIENCY OF SMALL HYDRO POWER PLANT 
ON WATER OUTLET OF MINSK SEWAGE TREATMENT PLANT 

Small hydropower plant is located on the territory of Minsk sewage treatment 
plant UE "Minskvodokanal". It is used as an electric power source by converting 
energy of water which is formed by difference of levels between upstream and 
downstream of water outlet of Minsk aeration station. Upstream is culvert tray of 
Minsk aeration station, downstream is filtering part of treated wastewater. 

Water intake, feeding canal tract and turbine hall of hydro power plant on water 
outlet don’t affect on existing operating conditions of Minsk aeration station. The 
layout of equipment and building solutions are implemented by project taking into 
account existing building structures situation of water outlet and easy maintenance 
during operation. 

Project calculation was made according to data which were presented by UE 
"Minskvodokanal". According to Minsk sewage treatment plant data after commis-
sioning of second turn of Minsk aeration station average daily flow of treated water 
in considered alignment decreased. He was approximately 5 m3/s. Maximum aver-
age hourly design flow rate is 7,8–9,3 m3/s, minimum average hourly design flow 
rate is 2,5 m3/s. 

Throughput of water-supply system of hydro power plant and hydrounits of 
small hydro power plant is designed for a maximum expenditure 10 m3/s. 

Reset mode of treated water is due to work of station. It varies depending on day 
of week and time of day. It cannot be predicted in advance with high accuracy 
that’s why hydro power plant have to work in watercourse mode and have to be 
able to respond each time to change of consumables mode. 

The purpose of research is to assess the energy efficiency of small hydro power 
plant on water outlet of Minsk sewage treatment plant. 

Head (including losses) is assumed to be 7,0 m. 
The annual hydropower potential in accordance with calculated data amounts to 

2,4 million kW h. Daily power value of hydro power plant varies from a minimum 
137 kW to maximum 520 kW. For considered case installed capacity of equipment 
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of hydro power plant is taken equal to 500 kW. Energy production is approximately 
2.4 million kW h. Conventional number of work hours with installed capacity is 
approximately 4800 hours. It will make savings about 270 tons of equivalent fuel 
and can significantly reduce the amount of harmful emissions into the atmosphere. 

The paper presents the actual performance. Based on them graphs for determin-
ing energy efficiency of small hydro power plants are made. 

Bereshkova E. 
The Center of Hydrometeorology, Radioactive Contamination Control and Envi-

ronmental Monitoring of the Republic of Belarus, Minsk, Republic of Belarus 

FOREIGN AND DOMESTIC EXPERIENCE  
IN THE APPLICATION OF METHODS OF RADAR SENSING 

AND RADAR COVERAGE AREAS FIELD 

With the development of technologies in the field of civil aviation and soaring 
air traffic, it is most important to the efficiency of the actual and forecast weather 
information. Dangerous weather phenomena bring huge economic losses, more im-
portantly, take away human lives. Most hazards to civil aviation are shower rain, 
thunderstorms, hail, squalls. To monitor changes in the weather and the analysis of 
its state at a particular period throughout the globe a network of meteorological sta-
tions was created. 

Of particular difficulty is the forecast of convective phenomena (storms, shower 
rain, hail, squall), where dozens of the scale – a few hundred kilometers. These 
phenomena are associated with cumulonimbus clouds (Cb). The main source of in-
formation about the spatial distribution of convective phenomena is the weather ra-
dar (MRL), which allows to detect pockets of convective phenomena in a radius of 
350 km from the MRL. These radar observations of MRL warn about the appear-
ance of convective phenomena with a lead time of 1–3 hours and several MRL, a 
review of which overlap each other, make it possible to predict such events for up 
to 12 hours. 

Currently MRL are widely used all over the world. They have an extensive 
range of features and adapted to the needs of a specific country (table 1). 
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