
Sector: Water energy use

Timeframe: 2011 

Location: Bieleckie Młyny, Poland

Bieleckie Młyny is a village located south from Kiel-
ce, in the Świętokrzyskie Voivodeship. It has approx. 
200 inhabitants and is a part of the Morawica mu-
nicipality. At the village territory there is a small hy-
dropower plant (SHP) operating, located at the 24+ 
620 kilometre of the Black Nida river. The run-of-
the-river power plant belongs to the group of micro 
hydropower plants with the capacity below 100 kW 
and is equipped with the first spiral turbine entirely 
designed and produced in Poland. In 2011, when the 
plant was put into operation, only two other facilities 
in Poland were using the Archimedes screw turbine 
to transform water fall energy into mechanical 
energy. 

The heart of the plant is the hydroelectric set com-
posed of the Archimedes screw turbine with the 
diameter of 2 800 mm and the asynchronous gener-
ator with the capacity of 38 kW, which are coupled 
through the toothed and belt gear. The worm wheel 
is suspended on both sides on the bearings placed in 
the steel trough. The trough is situated at an angle of 
22˚ to the vertical. The Archimedes screw turbine is 
located outside the SHP building, which contains the 
generator and the control cabinets with the electric 
and control equipment. The hydropower plant also 

includes a concrete dam with wooden beams,  
which enables damming up the water to 1,5 m. The 
dammed water is then directed to the turbine cham-
ber through the open feeding canal. The water in-
take is equipped with a screen, which separates and 
detains solid elements carried by the water, like tree 
limbs and branches, bottles and other waste. Max-
imum water flow through the turbine, which can be 
reached, amounts to 3,2 m³/s.

Except for the construction of the new SHP building 
and the installation of the Archimedes screw turbine 
(with the necessary equipment), the project in-
cluded also renovation of the concrete dam and of 
the stone dyke that cooperates with it. The action 
covered replacement of the existing and installa-
tion of new gate guides from steel, installation of 
wooden gates, restoration of the upper and the 
lower slope of the dam, strengthening of the river 
bottom with the stone riprap, construction of the 
footbridge giving access to the SHP building and 
maintenance of the gates. Additionally, parts of the 
dam were demolished and old turbine cage was 
partly dismantled, which helped to increase dam's 
throughput by 30%. Moreover, the project included 
widening of the left river bank and strengthening of 
the scarp and the bottom of the canal transferring 
water to the turbine chamber.

Electricity generated by the SHP is fed to the electric 
grid through the transformer station. The parameters 
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construction, large working areas filled with water 
and low level of turbulence. 

By using the Archimedes screw turbine it is possible 
to use for hydropower production also the rivers that 
have small inclination and thus slow water flow, 
where traditional turbines wouldn't guarantee eco-
nomic profitability. Due to the fact that hydropower 
potential in Poland is mostly connected with the 
small rivers, the technology presented may become 
more popular in the future. Additional arguments  
for the development of small hydropower plants 
were given by the study conducted within the 
RESTOR Hydro project, which ended in 2015. Within 
the project 6 thousand of different types of dams 
and old water mill installations were identified on 
the territory of Poland. They are potential locations 
for future investments in SHPs.
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of the plant and the hydropower potential of the river 
allow for generating approx. 170 MWh of electricity 
per year, which is enough to supply over 100 house-
holds and is equivalent to approx. 80 tonnes of hard 
coal burnt in the conventional power plant. Thanks to 
its simple construction and lack of movable compo-
nents, the turbine is characterised by high opera-
tional reliability and long lifetime. And this translates 
into minimisation of the operational costs.

The total investment costs came to approx. 650 000 
PLN. 40% of this amount was covered with co-
financing from the  Regional Operational Programme 
for the Świętokrzyskie Voivodeship for 2007-2013. 
The rest was covered with the loan and the investor's 
own funds.

Small hydropower plant in Bieleckie Młyny not only 
produces clean energy, contributing to the reduction 
of air pollution, but also has positive influence on the 
local hydrological conditions by raising groundwater 
level over the dam. Increasing so called "small re-
tention" helps to improve biodiversity and to min-
imise negative impact of the dry weather periods, 
which are especially bothersome for the agriculture. 
The hydropower plant also decreases the bottom 
erosion over the dam. According to the provisions        
of the permit required by the Water Law Act, the 
owner of the SHP is obliged to maintain the river  
bed in a good shape, both within the object and in         
its nearest neighbourhood. These activities help to 
keep the river bed clean and to secure the scarps, 
which reduces the threat of flooding neighbouring 
areas during high water. SHP in Bieleckie Młyny also 
works as a "river vacuum cleaner", which catches all 
anthropogenic waste carried by the river. 

It is also worth to mention that the Archimedes 
screw turbine is friendly for the fish, which is a result 
of its low rotational speed, open and pressure-free 
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