HYDROELECTRIC POWER PLANTS
ON THE LOWER SAVA RIVER

! The construction of a chain of hydroelectric
power plants on the lower course of the Sava River
is a multi-purpose project that makes a significant
contribution to increasing the proportion of
electricity generated from renewable energy sources.

Building the Chain of
Hydroelectric Power Plants
The construction of the chain of hydroelectric power plants
(HPPs) on the lower Sava River is one of Slovenia’s most ambitious projects focused on building new electricity generation facilities. Once completed, the HPP chain will make a substantial
contribution to ensuring a more reliable supply of electricity and
will also help increase the proportion of electricity generated
from renewable sources.
The company Hidroelektrarne na spodnji Savi will be operating
a chain of five hydroelectric power plants: HPP Boštanj, HPP
Arto-Blanca, HPP Krško, and HPP Brežice, all of which are fully
operational already, and HPP Mokrice, for which a National Spatial Plan was approved in August 2013. The combined capacity
of all the five hydroelectric power plants will be 186.19 MW, with
the electricity generation output, once the entire chain and the
planned cross-border developments have been completed, projected at 695 GWh per year. All the hydroelectric power plants are
(going to be) of the run-of-the-river and reservoir type, with flow
regulation regimes put in place.

Plans to Harness the Energy
Potential of the Lower Sava
Through Time
The Sava has always been regarded as having great potential for electricity generation. This can be supported by a long
list of studies and research reports produced by project engineers commissioned by various authorities as early as the time of
Austria-Hungary. The years 1906 and 1912 saw the development
of two designs for a hydroelectric power plant in Krško, which are
among the oldest plans to have survived to this day.
In the interwar period too, in the then Yugoslavia, plans were being
made for tapping the Sava’s energy potential. In 1925, blueprints
for hydroelectric power plants on the lower course of the Sava
River, among others, were published in what was then a Technical
Journal.
Fresh impetus for planning and the earliest geological surveys

date back to the years of World War II. The systematic study into the
energy potential of the Sava River and its tributaries resulted in a
1942 blueprint for the construction of infrastructure facilities and
hydroelectric power plants on the section of the Sava from Jesenice
to Brežice, which was revised in 1943 and finalized in August 1944.
Studies into harnessing the energy potential of the lower Sava resurfaced after World War II; preliminary designs and an investment
programme for the lower Sava were produced at the beginning of
the 1960s, but the project never materialized. After a long hiatus, the
idea to build a chain of hydroelectric power plants re-emerged at the
end of the 1970s with a study into harnessing the energy potential of
the section of the Sava from Medvode to Mokrice.
After decades of planning and exploring numerous different possibilities for harnessing the water potential, the construction of HPP
Vrhovo, the very first hydroelectric power plant on the lower Sava,
began in the autumn of 1987. HPP Vrhovo was completed and put
into trial operation in 1993. After gaining independence, Slovenia decided to award a concession to build the remaining five hydroelectric
power plants on the lower Sava.

! Ideas to tap the energy potential of the lower
course of the Sava River, downstream from
Zidani Most where the Savinja meets the Sava,
date as far back as the early 20th century.

How the Project is Organized
The construction of the chain of hydroelectric power plants
on the lower Sava is being carried out pursuant to the Act on the
Conditions of the Concession for Harnessing the Energy Potential of the Lower Sava River, passed in June 2000 by the National Assembly of the Republic of Slovenia. The Government of the
Republic of Slovenia in November 2000 issued a resolution to
award the concession to the company Savske elektrarne Ljubljana. When Holding Slovenske elektrarne (HSE) was established
the following year, a Joint Undertaking project was started in
its framework which brought together Holding Slovenske elektrarne, Dravske elektrarne Maribor, Savske elektrarne Ljubljana,
Soške elektrarne Nova Gorica and Termoelektrarna Brestanica.
The concession for harnessing the energy potential of the lower
Sava was transferred from Savske elektrarne Ljubljana to Holding
Slovenske elektrarne, which in November 2002 started the construction of HPP Boštanj as part of the Joint Undertaking project.

!

HPP Boštanj was completed in 2006 and put

into trial operation in June that same year. The
construction of HPP Arto-Blanca was under
way from 2005 to 2009, the construction of HPP
Krško, from 2007 to 2013.
The construction of the chain of hydroelectric power plants has
been designed as a multi-purpose project split up into energy
generation and infrastructural segments. In 2004 the company
Infra was established, through which the awarding authority fulfils its legal obligation to provide the required water, state and
local infrastructure in the areas affected by the harnessing of
the lower Sava for electricity generation.
The Joint Undertaking was terminated in 2008 with the founding of the company Hidroelektrarne na spodnji Savi (HESS), onto
which Holding Slovenske elektrarne transferred the concession
for harnessing the energy potential of the lower Sava. As a result, HESS was entrusted with the management of the already
completed HPP Boštanj, of the construction work on HPP Arto-Blanca and the HPP Krško construction site. HESS also continued carrying out activities for siting and obtaining the required
paperwork for the construction of HPP Brežice and HPP Mokrice.
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HPP Brežice was under construction from

2014 to 2017, and HPP Mokrice got its National
Spatial Plan approved in August 2013.

A Multi-Purpose Project
The construction of the chain of hydroelectric power plants
has been designed as a multi-purpose project which, apart from
generating electricity from renewable sources, pursues other
aims as well, such as flood protection, watercourse regulation,
groundwater conservation, rise of groundwater table and the resulting protection of drinking water reserves, and infrastructural
arrangements aimed at providing better road links and restoring
degraded areas. By creating new possibilities for irrigation, the
construction of hydroelectric power plants may have a positive
effect on agriculture. The project also serves another purpose:
boosting the economy and opening up opportunities for tourism
and sports.

!

Apart from the construction of hydroelectric

power plants, the multi-purpose project
also involves the implementation of flood
protection, watercourse regulation, groundwater
conservation, rise of groundwater table and the
resulting protection of drinking water reserves.

In the planning and implementation of this multi-purpose project, there is also a strong emphasis on nature conservation
actions such as providing alternative habitats for endangered
animal species. A number of measures have been envisaged for
this purpose, such as the safeguarding of sensitive, protected dry
grasslands and the provision of alternative habitats in the form
of new water surfaces and forests. Aquatic organism passage facilities, or fishways, have been, or will be, built next to the dam
structures to allow the passage of fish and other aquatic life.
Nesting cliffs and reed beds are going to be provided for bird protection purposes. Quiet zones have been established in specially
designated nature conservation areas, where only walking and
other types of quiet recreational activities will be allowed.

HPP Boštanj
The 32.5 MW HPP Boštanj is the first in the chain of five hydroelectric power plants on the lower Sava River. It is of the runof-the-river and reservoir type, with three bulb-type generating
units with a combined rated discharge of 500 m3/s, five spillways
and an average annual production output of 109 GWh. Its construction began in 2002 and was completed in June 2006, when it
was put into trial operation.

Important milestones of HPP Boštanj
15 November 2002

Start of construction

27 September 2005

Generating unit initial run with running water

14 November 2005

Synchronization of HPP Boštanj’s first generating unit

25 April 2006

Technical inspection of the dam structure

16 May 2006

Technical inspection of the reservoir

5 June 2006

Start of trial operation

3 April 2011

Operating licence obtained for the dam structure

18 March 2011

Operating licence obtained for the reservoir

Technical specifications of HPP Boštanj
Number of generating units

3

Turbine type

Double-regulated horizontal bulb-type Kaplan turbine

Installed plant capacity

32.5 MW (3 x 10.84 MW)

Rated plant discharge

500 m3/s

Rated head

7.47 m

Average annual output

109 GWh

Headwater elevation

182.20 m a.s.l.

Maximum operating variation of water level

1m

Mean annual discharge

193 m3/s

Reservoir capacity

8 x 106 m3

Reservoir live storage

1.17 x 106 m3

Number of spillways

5

HPP Arto-Blanca
The 39.12 MW HPP Arto-Blanca is the second in the chain
of five hydroelectric power plants on the lower Sava River. It is of
the run-of-the-river and reservoir type, with three vertical generating units with a combined rated discharge of 500 m3/s, five
spillways and an average annual production output of 148 GWh.
Its construction began in October 2005, and the synchronization
of its first generating unit took place in November 2008.

Important milestones of HPP Arto-Blanca
28 October 2005

Start of construction

17 August 2007

Environmental approval is granted

6 November 2008

Generating unit initial run with running water

24 November 2008

Synchronisation of HPP Arto-Blanca’s first generating unit

23 October 2009

Technical inspection of the dam structure

29 October 2009

Technical inspection of the reservoir

3 December 2009

Start of trial operation of the dam structure

15 January 2010

Start of trial operation of the reservoir

12 November 2010

Operating licence obtained for the dam structure

21 December 2011

Operating licence obtained for the reservoir

Technical specifications of HPP Arto-Blanca
Number of generating units

3

Turbine type

Double-regulated vertical Kaplan turbine

Installed plant capacity

39.12 MW (3 x 13.04 MW)

Rated plant discharge

500 m3/s

Rated head

9.29 m

Average annual output

148 GWh

Headwater elevation

174.20 m a.s.l.

Maximum operating variation of water level

1m

Mean annual discharge

201 m3/s

Reservoir capacity

9.95 x 106 m3

Reservoir live storage

1.30 x 106 m3

Number of spillways

5

HPP Krško
The 39.12 MW HPP Krško is the third in the chain of five hydroelectric power plants on the lower Sava River. It is of the runof-the-river and reservoir type, with three vertical generating
units with a combined rated discharge of 500 m3/s, five spillways
and an average annual production output of 146 MW GWh. Its
construction began in November 2007, and the synchronization
of its first generating unit took place in July 2012.

Important milestones of HPP Krško
6 October 2006

National Detailed Site Plan is approved for HPP Krško

14 June 2007

Environmental approval is granted

21 November 2007

Start of construction

12 June 2012

Generating unit initial run with running water

3 July 2012

Synchronisation of HPP Krško’s first generating unit

7 March 2013

Technical inspection of the dam structure

1 April 2013

Start of trial operation of the dam structure

23 May 2013

Technical inspection of the reservoir

7 June 2013

Start of trial operation of the reservoir

7 June 2013

Official opening of HPP Krško and the bypass road

24 March 2014

Operating licence obtained for the dam structure

1 April 2014

HPP Krško starts regular operation

23 May 2014

Operating licence is obtained for the reservoir

Technical specifications of HPP Krško
Number of generating units

3

Turbine type

Double-regulated vertical Kaplan turbine

Installed plant capacity

39.12 MW (3 x 13.04 MW)

Rated plant discharge

500 m3/s

Rated head

9.14 m

Average annual output

146 GWh

Headwater elevation

164.00 m a.s.l.

Maximum operating variation of water level

1m

Mean annual discharge

205 m3/s

Reservoir capacity

6.31 x 106 m3

Reservoir live storage

1.18 x 106 m3

Number of spillways

5

HPP Brežice
With an installed capacity of 47.4 MW, HPP Brežice is the
fourth in the chain of five hydroelectric power plants on the
lower Sava River. It is of the run-of-the-river and reservoir type,
with three vertical generating units with a combined rated discharge of 500 m3/s, five spillways and a projected average annual
production output of 161 GWh. Its construction began in April 2014,
and the power plant was officially opened in September 2017.

Important milestones of HPP Brežice
5 June 2006

The initiative to start the procedure for the
preparation of the National Spatial Plan for HPP Brežice is launched

20 December 2010

The Comprehensive Environmental Impact Assessment Division issues a
positive opinion with regard to the draft National Spatial Plan and the
Environmental Report

29 June 2012

National Spatial Plan is approved for HPP Brežice

7 February 2014

Environmental approval is granted

2 April 2014

Start of construction of HPP Brežice

27 August 2016

The Sava River is rerouted from the temporary bypass channel back to the
original channel and onto the newly built HPP Brežice spillways

8 December 2016–18 May 2017 First water-driven spinning and synchronization of HPP Brežice generating
units 1, 2 and 3 with the power transmission grid
27 September 2017

Official opening of HPP Brežice

Technical specifications of HPP Brežice
Number of generating units

3

Turbine type

Double-regulated vertical Kaplan turbine

Installed plant capacity

47.4 MW (3 x 15.8 MW)

Rated plant discharge

500 m3/s

Rated head

11.00 m

Average annual output

161 GWh

Headwater elevation

153.00 m a.s.l.

Maximum operating variation of water level

1.1 m

Mean annual discharge

207 m3/s

Reservoir capacity

19.3 x 106 m3

Reservoir live storage

3.40 x 106 m3

Number of spillways

5

HPP Mokrice
The 28.05 MW HPP Mokrice is going to be the last in the
chain of five hydroelectric power plants on the lower Sava River.
It is going to be of the run-of-the-river and reservoir type, with
three bulb-type generating units with a combined rated discharge of 500 m3/s, five spillways and a projected average annual production output of 131 GWh.
The zone of influence of HPP Mokrice spans the area from the
confluence of the Sava and the Krka rivers to the Croatian border.
In this area, measures will be taken to ensure optimal use of electricity while making sure the present natural conditions do not
deteriorate in any way. On account of its natural characteristics,
the confluence of the Sava and the Krka presents a major challenge that needs to be addressed with special care and attention.
Sustainable regulation work is going to be carried out at the confluence to help preserve the Krka’s ecosystem and natural scenery of the river’s final section before discharging into the Sava.
Like the rest of the hydroelectric power plants in the chain, HPP
Mokrice is going to be fully automated, unmanned and remotely
operated from the control centre.
Important milestones of HPP Mokrice
November 2006

The initiative to start the procedure for the preparation of the National Detailed
Site Plan for HPP Mokrice is launched

Avgust 2007

The initiative to start the preparation of the National Spatial Plan for HPP Mokrice
is launched

February 2013

The Environmental Report for the HPP Mokrice area is completed

April 2013

Preliminary design for HPP Mokrice is completed – following review

22 August 2013

National Detailed Site Plan is approved for HPP Mokrice

Technical specifications of HPP Mokrice
Number of generating units

3

Turbine type

Double-regulated horizontal bulb-type Kaplan turbine

Installed plant capacity

28.05 MW (3 x 9.35 MW)

Rated plant discharge

500 m3/s

Rated head

7.47 m

Average annual output

131 GWh

Headwater elevation

141.50 m a.s.l.

Maximum operating variation of water level

1.3 m

Mean annual discharge

261 m3/s

Reservoir capacity

8.3 x 106 m3

Reservoir live storage

3.4 x 106 m3

Number of spillways

5
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