
“Artificial Waterwork”

“W.A.T.E.R. – IN OTHER WAYS”



 

 

 

 

  

  

 

 



 

 
 

  

 
 

 



Dams in Portugal 

The surface water resources in mainland Portugal are dependent on geographic, climatic and physiographic 

characteristics, and water availability has, on average, appreciable values in the country. But the distribution in space 

and time of these availabilities is markedly uneven. During the summer, the flow of the Portuguese rivers is in many 

cases diminutive. These facts explain, in part, the current distribution of the dams in the Country. 

 

1– Images of some dams in mainland Portugal 

There are around 250 large dams in Portugal, with a height of over 15 meters or more than 1 hm3 (1 million cubic 

meters). 

 

 

 

 

 

                                                2 - Location of Dams in Continental Portugal 

 

 

Some of these dams have been built in order to create water storage facilities capable of guaranteeing, in some 

cases, the provision of water for irrigation, and in others, public water supply, particularly in regions with a greater 

lack of resources, particularly in the South and in the Interior. 

In the North of the country, where the resources are more abundant and regular, hydroelectric plants have been built, 

either for water level regularization or for irrigation, or for the production of energy. 

A reservoir of water of great importance is the Alqueva, located in the interior south of the Country 

The small dams are in larger numbers than the large dams. They were and are built for various purposes, and 

especially for irrigation, especially in the South and the Interior, conserving water in the winter for use in the dry 

season. 

 

Castelo de Bode Hydroelectric Dam 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                                                                                                  3 – Castelo de Bode dam 

 

The Castelo de Bode dam is one of the most important Portuguese dams. It is part of the group of dams in the 

Zêzere river basin in the central region of the country. It is located on the border of the municipalities of Tomar and 

Abrantes, in the district of Santarém. It is one of the tallest “buildings” in Portugal. This dam was completed in 1951. 

The Castelo de Bode dam is used to supply water, namely to Lisbon, electricity production, defense against flood 

and recreational activities. It is used by sports enthusiasts such as windsurfing, sailing, rowing, motor boating and jet 

skiing, as well as sport fishing (trout, bass, eels and red crawfish).  

 

 

 

 

 

 

 

                    

 

                          5 – View of the Castelo de Bode dam 

 

4 – Profile of the Castelo de Bode dam  

 

  

 

 

                                                                                                                           6 - Profile of the Castelo de Bode dam 



DLOUHÉ STRÁNĚ PUMPED STORAGE 

HYDRO POWER PLANT 
 

 

 

 

 

Dlouhé stráně Pumped-Storage 
Hydroelectric Power Station is a 
pumped-storage hydroelectric 
power plant of the ČEZ company 
built in Hrubý Jeseník. It is the most 
powerful hydroelectric power plant 
in the Czech Republic. 

 

 

 

 

 

FUNCTIONS AND PROPERTIES 

 

 

The main task of the power 
plant is to ensure the 
stability of the power 
system, for which a balance 
is needed between current 
consumption and power 
supplied by energy 

sources. 

 

 

WATER TANKS 
 

Upper tank - is located at the top 
of Dlouhé Stráně mountain at an 
altitude of 1.350 m and has an 
operating volume of 2.580.000 m³. 

 

 

 

 

 

Lower tank - It lies on the 
Divoká Desná River at an 
altitude of 824,7 m and has a 
total volume of 3.405.000 m³. 
 



POWER STATION 

Since the plant is 
located within a 
protected landscape 
area, the entire plant is 
located underground for 
environmental reasons.  
With the upper tank, the 
cavern is connected by 
two conduits with a 
diameter of 3,6 m and a 
length of 1.547 and 
1.499 m, with a lower 
tank with two tunnels 
with a diameter of 5,2 m 
and a length of 354 and 
390 m; at full power, 
68,5 m³ of water per second flows through each feeder. Next to the turbine 
cavern is another cave, measuring 115 × 16 × 21,7 m. In the underground there 
is also a whole set of communication, ventilation and drainage tunnels and 
shafts with a total length of 8,5 km. 

 

 

HISTORY 
 
 

The construction started in 1978. 
In 1985 the power plant project 
was modernized. The power plant 
was completed in 1989. The power 
plant first service was in the year 
1996. 

The total cost of 
construction was 6,5 
billion Czech crowns  
(250 million EUR), the 
power plant paid for 
seven years of services.  

 



The Coghinas 

hydroelectric power 

station – Eels friendly 

dam 
 

The historic Coghinas hydroelectric 

complex in Sardinia (Italy) combines 

tradition and technological excellence 

with the protection of biodiversity and 

the environment; it was built more than 

90 years ago. 

It made the history of Sardinia and still 

today continues to be a reference point 

for the inhabitants of the island.  

 

 
 

The plant, for almost a century, is part 

of the daily life of those who live at the 

foot of Mount Ruiu and a family 

presence that is fully integrated into the 

environment around the “riu” as it is said 

in the Sassari dialect, from which the 

plant takes its name, one of the most 

important rivers on the island. 

 

Timeless excellence 

 
It was 1926 when the Coghinas dam 

freed for the first time the waters of its 

artificial lake to produce electricity. In 

that same year London celebrated the 

installation of the first automatic traffic 

lights, in the United States the Disney 

character of Mickey Mouse was 

presented for the first time and the world 

was struggling with turbulence and 

totalitarianism that would have marked 

the life of entire generations to come. 

The work, built in one of the richest 

areas of the river in Sardinia, was a 

jewel in the crown of the engineering of 

the time and stood out for two distinctive 

features destined to last in the following 

decades: operational efficiency and 

environmental protection biodiversity. 

 

 

"The artificial lake is capable of containing 240 

million cubic meters of water: an essential 

reservoir both to supply electricity to the 

northern region of Sardinia and to allow 

irrigation of fields and crops in the area." 

The three horizontal-axis generators that 

worked until 1991 have enabled homes and 

buildings to be illuminated in full efficiency. 

After more than sixty years of honorable 

service, they gave way to a single vertical axis 

Francis turbine that confirmed the same level 

of performance: it worked for two decades with 

an average of 4 thousand hours a year, 

without requiring any extraordinary 

maintenance. 

 

 

 



Thanks to the overall overhaul of the plant, 

operated in 2016 by Enel's Hydro Sardegna 

Business Unit and the support of the 

Operation and Maintenance Hydro supply 

chain units, the Coghinas hydroelectric group 

at the Muzzone dam can now remain in 

service for at least another 20 years. 

 

Biodiversity comes first 

 

The plant is able to produce 70 thousand 

Megawatts per year for a basin of 25 thousand 

families, with a rate of abatement of carbon 

dioxide emissions of about 45 thousand 

kilograms. Environmental attention is a 

distinctive feature of our plant. The 1,740 

square kilometers of its catchment area have 

a strategic value also in terms of agriculture 

and tourism: every year the dam, 58 meters 

high and with a crown length of 158 meters, 

provides 80/90 million cubic meters of water, 

while protecting the fish fauna. 

"In 2015, the Coghinas plant inaugurated a 

system of climbing ladders to facilitate the 

reproduction of eels, allowing the fish to move  

continuously between the artificial lake and the 

riverbed." The project for the protection of 

biodiversity involves the Coghinas plant and 

the one further downstream of Casteldoria, 

contributing to the enhancement of the entire 

river on which the two hydroelectric plants are 

located. 

 

Funded and drawn up by the Province of 

Olbia-Tempio, the project has seen us 

collaborate with the Municipalities of the area 

with the common objective of giving continuity 

to the shared commitment to protect the 

environment of this suggestive corner of 

Sardinia. 

 

https://www.youtube.com/watch?v=HX0LbRPB0oE 
 
 

 

https://www.youtube.com/watch?v=HX0LbRPB0oE


Hydroelectric power plant Peruća, Croatia 
 

HE Peruća is a hydroelectric power plant on the Cetina river, built in 1960 with the power of 

41.6 MW on two generators of 20.8 MW, which was renovated after being mined during the 

homeland war and boosted to 61.4 MW on two generators of 30.7 MW. 

The dam was built on the narrow part of the canyon of the river Cetina between the villages 

Satrić and Gornji Bitelić at some 25 km from the source. The purpose of the dam is the 

creation of water accumulation for the operation of the hydro power plant during the dry 

season of the year, and the resolution of the problems of  water in the rainy season of the 

year, which  caused  floods in the region. 

 

During the Homeland War HE Peruća was occupied by rebel Serbs, Chetniks and JNA who 

regulated the work of HE and threatened to demolish the dam together with the 

powerplant.  On January 28, 1993, their plan was carried out with 30 tons of explosives ,but 

it was unsuccessful because the dam was able to withstand the mines and because of the 

rapid reaction of Croatian army forces, the dam  did not collapse, but it suffered severe 

damage. Peruča's facility was completely flooded and flooded with sludge and other bulky 

materials and damaged by mining, there were seven mined sites within the dam. After the 

war, repair of the dam started and the reconstruction of the HE plants. If mining had been  

successful, tens of thousands of people would have been affected. 

During the renovation of the HE in 2003, the expansion of the production was also 

intensified by the strength of the hydro power plant because the new technology enabled it 

to increase to 60 MW after reconstruction of the power, and to two generators of 30 MW.  

The dam is 467 meters long, 67 meters tall and 925 000 m3. There is a large amount of 

natural material, especially clay. 

 

    
 



There are three water outlets:  

- main drainage in the riverbed itself and the lowest point of the dam itself regulated 

by a flap on the hydraulic drive 

- auxiliary drain on the right side of the dam 

- a safety outlet located on the dam floor itself and used for water overflow through 

the dam at high water levels 

Perućko lake 

Capacity 565,250,000 m³ 

Area 20.1 km² 

Length ~ 20 km  

 Max. width ~ 4 km                                       

Max. depth 65 m 

 Altitude 361.5 m         

Hydro power plant 

In operation since 1960 

Hydraulic head 47-56.5 m 

Installed power 60 MW 

Max. power 61.4 MW                 

 Net power 49.4 MW 

Annual production of 203 million KWh 

                                                              

 

 

       



Hydroelectric power plants in Lithuania 

 

The first hydroelectric power plant in Lithuania was built in 1900. It was a simple water mill that was used to 

make electricity. The first hydroelectric power plant that was connected to the electric wire net was built in 

1910 in Anykščiai. Nowadays we have 82 small and 2 big working hydroelectric power plants in Lithuania. 

The largest power plant is Kaunas Algirdas Brazauskas' Hydroelectric Power Plant. 

 

History of Kaunas Algirdas Brazauskas' Hydroelectric Power 

Plant 

 

The problem of using hydro resources of the Nemunas River became obvious after World War II. Before the 

construction work began in 1948–1951, the Nemunas hydro resources had been inspected, and a scheme for 

its use had been introduced. The first stage of construction began in 1955. The construction of the 

hydroelectric plant demanded digging over 5 million m3 of soil, and banking about 3.5 million m3 of earth. 

A concrete production plant was built, and about 252,000 m3 of concrete and ferroconcrete were produced. 

The most important part of the construction appeared to be the main pool: to dig one of an appropriate depth, 

to reach loam that was as hard as rock, in order to lay down a concrete foundation for the plant. 

As the old bed of the Nemunas was dammed in 1959, the Kaunas Reservoir overflowed. An opened 

distribution station of 110 kV was built, the premises were equipped, and the first hydro unit was started in 

the same year. Kaunas, Vilnius and Siauliai were supplied with electric energy. The hydroelectric plant 

obtained its intended project capacity of 90 MW in 1960, when all electric supply lines of 110 kV were 

switched on. Kaunas Hydroelectric Power Plant generated about 30% of the total electricity in Lithuania at 

that time. 

The KHPP was modernized in 2010: reliability, safety and efficiency of its energy supply were increased. 

Operational efficiency was increased by 4%, while reliability was enhanced 3-fold. The life of the plant has 

been extended by 25 years, and the periodic complete overhaul for all equipment – from 5 to 20 years. The 

reconstruction of the KHPP has reduced the environmental risk significantly; ecological and environmentally 

friendly oil has replaced the one previously used. The modern design of hydro-turbines ensures their safe 

exploitation (no oil enters the waters of the Nemunas). Sweeping containers allow the collection and safe 

disposal of rubbish from the waters of the Nemunas. Currently, the KHPP meets all the appropriate 

requirements for environmental protection. 

  

Overview 

Managed by Lietuvos Energijos Gamyba Kaunas Algirdas Brazauskas' Hydroelectric Power Plant (the 

KHPP) is the largest power plant in Lithuania using renewable resources. Annual production currently meets 

4% of total energy consumed in Lithuania (over 40% of total energy generated from renewable resources). 

Despite the small capacity, the KHPP ensures the stability of the Lithuanian energy system. 

In addition, with the completion of reconstruction work at the plant in 2010 reliability and efficiency have 

increased significantly, while expenses for technical maintenance have been reduced. Moreover, work safety 

of maintenance personnel has been ensured, as laid down in the EU directives. In the case of a total system 

blackout, the modern equipment, installed during reconstruction, ensures the successful start of hydro units 



and restoration of energy systems. The KHPP is one of two plants in the Lithuanian energy system that can 

be started automatically in case of a total system blackout. 

 The KHPP capacity – 100. 8 MW, 4 units of 25. 2 MW. 

 The largest unit – 24.6 m, length of pressure front – approximately 1.5 km; an average 

perennial discharge – 259 m³/s, water permeability under normal conditions – 3030 m³/s. 

 4 generators are rotated by reactive turbines with flexible blades. One turbine allows a flow of 158 

m3/s of water (at maximum operational capacity), total volume of turbines - 632 m³/s of water. 

The hydroelectric plant generated 0,317 TWh of electricity in 2014. 

 

 

 

 

 

 


