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in project administration, planning and 
financing. Our intensive commitment to 
R&D is to ensure the highest possible 
quality in future constructions and se-
cure our leading position in construction 
procedures and material.

ALPINE’s success is based on the motiva-
tion and qualification of our employees. 
High investments in training of employ-
ees and our above-average commitment 
in safety at work are witness that we 
take responsibility for our employees 
seriously. Responsibility for people also 
means responsibility for the environ-
ment. Part of our company culture is a 
careful use of natural resources.

Founded in 1965 as a small construc-
tion machine dealership, ALPINE is now 
one of the leading construction groups 
in Europe. Today, our name is synony-
mous with state-of-the-art know-how, 
extreme flexibility, tailor-made solutions 
and the use of the latest in material and 
equipment. We cover the entire spectrum 
of construction output with competence 
in every single sector and complete pro-
jects of any kind and size reliably and on 
time in more than 30 countries. In doing 
so, we are committed to each project as if 
it were the only project we had.

The classic construction activities are 
complemented by a number of services 

At the Core of Construction. 
Worldwide.
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Tsankov Kamak / BG

Type: Hydropower station 

Construction period: 2004 – 2010

Order value: € 108 million 
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Hepp Ermenek / TR

Type: Hydropower station

Construction period: 2002 – 2009

Order value: € 156 million
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For more information 
please visit our website.

  www.alpine.at

Almost 18% of renewable electrical energy is being 
produced with hydropower stations world-wide.
Norway covers almost its entire demand for electricity 
with water power, Brazil approximately 80%.
In Germany, the water power ratio in relation to the total 
generation of electricity is about 3.5%, in Austria about 
55%. In Switzerland it is about 60%.
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Ertan / CN

For many years we successfully work in hydropower station engineer-
ing. Recently, our competencies are impressively demonstrated with the 
construction of the central power stations Tsankov Kamak in Bulgaria 
and Ermenek in Turkey. An ever increasing environmental awareness and 
the predicted climate change requires new developments in this area. 
At the same time, this development provides a multitude of development 
opportunities. We are well set up for the future and well on our way to 
continue in this segment too.

  ALPINE IS A TECHNOLOGY PIONEER
  IN HYDROPOWER STATION CONSTRUCTION

Due to the continuous further development of construction material 
technologies and construction methods we have a technological 
advantage between two and four years:

	 Due to the application of state-of-the-art concrete technologies, 		
	 ALPINE can produce highest-quality bulk concrete.

	 The application and our own further development of intelligent 
	 climbing scaffoldings significantly reduces the construction period.

	 Use of state-of-the-art technologies in foundation engineering and 		
	 earthwork minimizes reservoir seepage loss.

  EVEN MORE TECHNOLOGY

	 Construction of steel-plated pressure rises using state-of-the-art 
	 tunnelling technologies

	 Redirecting rivers – above and below ground

	 Damming very deep ravines

Powering ahead

Ertan

18 %
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The hydropower station is located in 
the Rhodopes, a mountain range on 
the border with Greece, and is part of
the Vacha cascade. The entire con-
struction of the power plant is techni-
cally very demanding. The project 
comprises the construction of the 
arch dam (135 m) with all the auxiliary 
structures such as the diversion tunnel 
and cofferdam for the construction 

period. In addition, a turbine hall with 
return structures is being constructed 
in the river. The project also requires a 
new bypass road to be built and an 800 
m long tunnel. The power station pro-
vides for a potential reduction in CO2 
emissions by 200,000 tons annually 
and is a substantial contribution to the 
protection of the environment.

Tsankov Kamak Hydropower Station

BULGARIA

Construction output: entire power plant

Dam: double-curved concrete arch dam, 
Height: 135 m, Crest length: 457 m

Rated capacity: 2 x 40 MW

Annual power generation: 185 GWh

Construction period: 2004 – 2010

Order value: approx. € 108 million

  SPECIAL FEATURES

	 ALPINE is undertaking all the construction work. This employs around 1,200 
	 workers from the region with 600 working around the clock. 

	 In the Gashina valley an area of 60,000 m2 has to be sealed due to the 
	 geological conditions.

	 River diversion through an 800 m long tunnel

	 A road diversion with a total length of 24 km is also being constructed,
	 as are access roads and production units to cope with the required 
	 construction works.

ALPINE is the sole contractor and coordinates up
to 1,200 workers on the site at a time.

Power Station Construction
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Lying above the (planned) Kayrektepe 
and (operational) Gezende power 
plants, HEPP Ermenek is the third and 
largest project of the group. The power 
plant was equipped with 2 Francis 
turbines each with an output of 160 
MW. The annual energy production is 
calculated at 1,100 GWh.

ALPINE built the turbine hall and all 
tunnel and shaft structures. During 
construction the river was diverted 
through two 6.5 m diameter tunnels. 
A tailrace channel provided the connec-
tion to the River Ermenek, which was 
significantly deepened in this area.

Hydropower Station

TURKEY

Hepp Ermenek

Construction output: turbine hall, 
tunnel and shaft structures

Dam: Height 210 m, length 123 m

Rated capacity: 2 x 160 MW

Annual power generation: 1,100 GWh

Construction period: 2002 – 2009

Order value: approx. € 156 million

  SPECIAL FEATURES

	 Water intake: 8 km long headrace tunnel, 600 m long shallow inclined shaft and 	
	 500 m long horizontal section

	 4 km long diversion tunnel to the Ermenek headrace tunnel 

	 Excavation performance of tunnel construction machine with peak daily 
	 excavation performance of up to 62 m  

	 The turbine hall will be built above ground. L 56 m; W 32 m; H 41 m

	 The deep ravine was dammed with 270,000 m3 of material.

Tunnel construction machine with peak daily 
excavation performance of up to 62 m  

Power Station Construction
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HYDROPOWER STATION

Bhutan

Basochhu, Lower Stage

Output after extension: 48 MW

Turbine output 50 MW

Head: 475 m

Water quantity after exten.: 5.0 m³/sec

Construction period: 2002 – 2005

Order value: € 9.5 million

 Part of the consortium: 30.4 %

Difficult geological conditions 
during the underground con-
struction of the buildings in 
the Himalayas gneiss.

The building work for the pumped storage 
power station Kops II consisting of three contract 
sections. It uses the existing Kopsee (lake) as a 
headwater reservoir and the existing equalising 
reservoir Rifa as the tailwater reservoir: 5.5 km 
pressure shaft, 1.1 km long pressure shaft and 
surge tank, underground power house and tailwa-
ter duct – for which ALPINE was responsible.

UNDERGROUND HYDROP. STATION

AUSTRIA

Kopswerk II – Contract Section 3

Construction method: Conventional 
excavation (NATM), micro tunnelling

Output after extension: 150 MW each

Machine sets: 3 vertical shafts

Construction period: 2004 – 2007

Order value: € 35 million

Part of the consortium: 25%
  SPECIAL FEATURES

	 Two caverns were excavated from the 	
	 mountain. The machine cavern houses the 
	 pressure stage pump, the hydraulic 
	 start-up converter, motor generator set 
	 and pelton turbines. The second cavern 
	 houses the transformers. 

	 The tailwater duct leads from the power 
	 house to the Rifa reservoir. This bus duct 
	 is responsible for the discharge into the 
	 tailwater reservoir and for the return flow 
	 of the water during pump operation.

With more than 113,000 m³ 
of excavation, the machine cavern 
is one of the largest rock-cavity 
structures in the world.

The intake is designed according to to the 
Tyrol Weir system. Several underground ducts 
were constructed for the power station using 
conventional excavation methods (NÖT) with a 
diameter from 1.6 to 3.6 m.

The pressure line has a length of 2,095 m and 
the power house has a building volume of 
8,000 m³.

Power Station Construction
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The excavation in the mountain follows the drill 
and rock-blast method and is adjusted to the 
mountain and the excavation area and execu-
ted in either the full section or in partial cross 
sections. The supports are made of shotcrete, 
construction steel grids, anchor and arcs.

UNDERGROUND HYDROP. STATION

China

Shanxi Wanjiazhai Project

Main leg: 5 pressure shafts, 3 pump 
stations, 1 equalising reservoir, 6 open 
channel shafts, 4 aqueducts and the 
distributing substation for the North 
and South leg

Inlet shaft: 1,000 m, diameter 5.4 m

Intake elbow: 10 pieces of 25 m each, 
diameter 2 m

Pressure shaft: 142 m, diameter 5.2 m

Construction period: 1997 – 2001

Order value: € 38.5 million

 Part of the consortium: 70 %

  SPECIAL FEATURES

	 Construction stage 1: Construction of the 
	 main leg (ca. 44 km), the South leg (ca. 103 
	 km) and additional civil works for ca. 57 km 
	 up to the city of Taiyuan. In every pump 
	 station (165 × 17.6 × 35 m), 10 pumps of 
	 6.45 m3/s each are installed, which pump 	
	 the water volume of 48 m³/s to a height of 	
	 142 m.

	 Construction stage 2: North leg of ca. 
	 167 km up to the city of Datong.

  SPECIAL FEATURES

	 The underground cavern has a length of 
	 280 m, a width of 25.5 m and a height of 
	 65 m.

	 Ertan is the most powerful hydropower 	
	 station in China

It is the largest cavern in all 
of Asia.

This is one of the world‘s largest hydropower 
stations and housed in an underground cavern. 
The Ertan dam is located at the Yalong and has 
a concrete arch dam to retain the water. With a 
height of ca. 240 m it is ranked as the 15th tallest 
dam in the world. 

HYDROPOWER STATION (RIVER)

CHINA

Ertan

Capacity: 3,300 MW
6 turbines with 550 MW each

Construction period: 1991 – 1999

Order value: € 659. 8 million

Power Station Construction
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The Kellerberg power station has been built as a 
pier power station as was the upstream barrage 
Paternion. A machine set with vertical shaft (con-
sisting of Kaplan turbine and three-phase genera-
tor) was built into each to the two 20 m wide and 
48 m long piers. The barrier ponds created in the 
former Kellerberger Drauschleife have been con-
nected with near-natural streams. In addition to 
shoals and gravel islands, a local recreation area 
with bathing lake has been created at the centre 
part of the Drauschleife (sinuosity of the river 
Drau).

HYDROPOWER STATION (RIVER)

AUSTRIA

Kellerberg

Type: River power plant / pondage 
power station

Execution: Pier power station

Production: 96 million kWh/year

Machine sets: 2 with vertical shafts

Turbines: Kaplan turbines

Head: 8.7 m  /  Weir fields: 3

Reservoir length: 6.3 km

  SPECIAL FEATURE

	 The alternating arrangement of the three 	
	 weir fields and the two machine piers 		
	 results in fluidic benefits and an improved 	
	 removal of floating objects in addition to an 	
	 architectural pleasing design.

In order to improve the dis-
charge of flood and ground 
water, the bed of the river Drau 
was rearranged in the power 
station area over a length of 1.5 km.

The Paternion power station was the tenth and 
last Austrian Drau power station. This so-called 
pier power station has a machine set with vertical 
shaft (consisting of Kaplan turbine and three-
phase generator) built into each to the two 20 
m wide and 48 m long piers.  The alternating 
arrangement of the three weir fields and the two 
power-station piers achieved a pleasing architec-
tural design.

HYDROPOWER STATION (RIVER)

AUSTRIA

Paternion

Type: River power plant / pondage 
power station

Execution: Pier power station

Production: 95 million kWh annually

Machine sets: 2 with vertical shafts

Turbines: Kaplan turbines

Head: 8.7 m

Weir fields: 3

Reservoir length: 5.9 km

  SPECIAL FEATURES

	 The height of the reservoir dams provides 	
	 extensive flood protection for the adjacent 	
	 settlements.

	 In close co-operation with ecologists, 
	 near-natural dams, shallow-bay shores, 
	 spawning grounds and two fish ladders 
	 were built into the companion channel. 

This river power station is a 
multi-purpose structure 
with the additional function of 
a bridge construction.

Power Station Construction
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The project is entirely located within munici-
pality of Lambach in Upper Austria. Above the 
Schwaigbach (stream) a three-part weir plant was 
constructed with a width of 15 m and a height 
of 9.5 m. Adjacent to it and on the left river bank 
is the machine room. The building work for weir 
and machine room were performed behind a dam 
made of sheet pile walls constructed in the dry-
construction method. The reservoir for the river 
Traun and Ager is about ca. 4 km long.

STORAGE POWER STATION 

AUSTRIA

Lambach

Type: River power plant / pondage 
power station

Production: 73 million kWh/year

Rated capacity: 14 MW

Machine sets: 2

Turbines: Kaplan bulb turbines

Head: 9.5 m  /  Weir fields: 3

Concrete: 31,000 m³

Reinforcement: 3,000 t

Construction period: 1997 – 2000

  SPECIAL FEATURE

	 A turbine innovation produces an increased 	
	 output of about 2 million kWh in 
	 comparison with conventional turbines.

The Kaplan bulb turbines have 
a particularly high efficiency 
ratio.

At the Eastern limits of the city of Vienna, the 
main structure of the Freudenau power station 
was built using the wet-construction method. The 
power station provides almost half of all private 
households with electricity and serves several 
purposes: power generation, shipping traffic, and 
local recreation area and groundwater manage-
ment.

HYDROPOWER STATION (RIVER)

AUSTRIA

Freudenau

Output after extension: 172 MW

Total output: 1,037 GWh/year

Horizontal turbines: 6

Medium head: 8.5 m

Weir fields: 4

Earth movement: 10,000,000 m³

Concrete: 1,200,000 m³

Reinforcement: 26,000 t

Order value: € 152, 6 million

  SPECIAL FEATURE

	 A considerable challenge was maintaining 	
	 the shipping traffic and the discharge of 	
	 floodwater.

One of the most modern river 
power stations in the world.

Power Station Construction
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The Inn barrage consists of the power station 
and the adjacent (upstream) reservoir dams. The 
Nussdorf barrage is the next-to-last power sta-
tion as part of the Inn development from the city 
of Kufstein to the city of Passau. The river Inn will 
be retained on a length of 12.3 km. The plant is 
designed as a pier power station with three weir 
fields and two turbine piers, each arranged in a 
longitudinal axis. Each turbine pier holds a Kaplan 
turbine with stationary shaft and an umbrella-
type alternator.

HYDROPOWER STATION (RIVER)

GERMANY

Nussdorf

Output after extension: 48 MW

2 Kaplan turbines: 24.9 MW each

Head: 10 m

Earth movement: 1,300,000 m³

Concrete: 130,000 m³

Concrete steel: 5,000 t

Construction period: 1979 – 1982

  SPECIAL FEATURES

	 Most powerful Inn plan with an average 	
	 output of 250 million kWh/year and 		
	 provision of 70,000 households.

	 Because of the efficiency of the system, 	
	 only one barrage was constructed 
	 (instead of two).

	 The dams were sealed off using sand-core 	
	 sealing and embankment concrete. The link 	
	 to the impervious foundation was 
	 constructed with a thin diaphragm wall.

The convenient pier power 
station model provides benefits 
in the discharge of floodwater.

The Annabrücke power station is an important 
energy provider – just as are the other barrages 
at the river Drau – but also has important flood 
protection functions.

One of the power station machines functions 
as a traction generator and feeds into the 
110-kV grid of ÖBB. In the former riverbed of 
the Linsendorfer Schleife (sinuosity), the dam 
created a publicly accessible swimming lake.

RIVER POWER PLANT / 
PONDAGE POWER STATION 

AUSTRIA

Annabrücke (bridge)

Execution: Bay power station

Maximum output: 90 MW

Total output: 390 million kWh/year

Machine sets: 2 with vertical shafts

Turbines: Kaplan turbines

Medium total head difference: 24.3 m

Reservoir length: 14.6 km

Power Station Construction
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The Bischofshofen power station is one of six po-
wer stations in the area of the „Mittlere Salzach“. 
The tailwater recess downstream of the power 
house was constructed over a length of 1.2 km. 
This construction required other works to be done 
such as drains, water pipes, bridges, paths etc.

HYDROPOWER STATION (RIVER)

AUSTRIA

Bischofshofen

Output after extension: 16 MW

Machine sets: 2 with horizontal shafts

Turbines: Kaplan turbines

Head: 9 m

Weir fields: 3

Extension feeder: 202 m³/sec

Concrete: 50,000 m³

Construction steel: 1,100 t

  SPECIAL FEATURE

	 No change in the ground water conditions 	
	 because of internal and surface sealing 	
	 (thin diaphragm walls and asphalt sealing) 	
	 in the area where the reservoir joins the 	
	 remain terrain.

  SPECIAL FEATURES

	 To reach the total head required, the river 	
	 Drau was retained by about 17 m upstream 	
	 of the main structure and dug out up to 	
	 about 4.5 m downstream of the riverbed.

	 Each weir field is closed during normal 	
	 operation with a pressure-sector gate and 	
	 superimposed cap that can be fully opened 	
	 in case of a flood.

The planned roadway requires 
a 2.8 km long river relocation 
and river training.

To reach the head required, 
the river Drau was retained by 
about 17 m.

The power station Ferlach – Maria Rain was 
constructed in the dry-construction method 
below the well-known Hollenburg castle – 
in other words, within a sheet-pile walled
 excavation pit. The reservoir is 10.6 km long 
and reaches up to the tailwater area of the 
upstream barrage Feistritz-Ludmannsdorf.

HYDROPOWER STATION (RIVER)

AUSTRIA

Ferlach – Maria Rain 

Type: River power plant / pondage 
power station

Execution: Bay power station

Production: 318 million kWh/year

Machine sets: 2 with vertical shafts

Turbines: Kaplan turbines

Head: 20.4 m  /  Weir fields: 3

Reservoir length: 10.6 km

Power Station Construction



ALPINE Bau GmbH  ·  Hydropower Station Engineering
Alte Bundesstraße 10  ·  5071 Wals/Salzburg  ·  Austria  ·  Phone +43 662 8582-0  ·  Fax -9900
w.kraftwerksbau@alpine.at  ·  www.alpine.at
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