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26 partners: 13 research, 13 industrial from 10 EU countries

Goals: 

• The project investigates mitigation measures and strategies 

to develop cost-efficient environmental solutions for 

sustainable and fish friendly hydropower.

• FIThydro addresses decision support in commissioning and 

operating hydropower plants (HPP) by use of existing and 

innovative technologies.

Budget: 7.2 Mio. €

Duration: November 2016 – October 2020



FIThydro Highlights
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SMTDs

Mitigation measures

Cost Effectiveness

Analysis

Cross-cutting tools

Policy requirements 

and public 

acceptance review

 
 

 

 

A Decision Support 

System (DSS) to 

help practitioners 

plan, evaluate and 

find solutions for fish 

friendly hydropower 

plants 

A wiki of the  
mitigation 
measures as well as 
methods, tools and       
devices for planning, 
implementing and 
monitoring of such 
solutions. 

 

 
A Cumulative Impact 
Assessment (CIA) 
tool to investigate the 
impacts 
of consecutive 
hydropower plants on 
fish  populations. 

 
 
 
 
 
 
 

 

 



Research and innovations at HPPs in Europe

Test Cases:

At 17 HPPs in 4 European regions, i.e. the Iberian Peninsula, 
France/Belgium, the Alps and Scandinavia, solutions, methods, 
tools and devices (SMTDs) are tested and improved. 

Challenges:

Fish upstream migration

Fish downstream migration

Flow and habitat

Sediment
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Alpine Region

Frankreich und Belgien

Iberische Halbinsel

Skandinavien

FIThydro Test Cases

FIThydro Partner



Test Cases
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Bathymetry, Switzerland Fish monitoring, Germany Sediment analysis, Sweden

Turbine mortality , Switzerland Habitat, Germany Fish Pass, Switzerland



Test Cases
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Sediment analysis, Sweden Downstream migration, Switzerland Telemetry, Austria

Environmental flow, Portugal Hydropeaking, Austria Turbine mortality, Germany

better economy, better environment
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22 Barben

Fish swim paths at the Iller River, Bavaria

© Ine Pauwels, INBO© Olav König © Matthias Schneider, SJE
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Q = 50 m³/s

Bad

Inappropriate

Moderate

Good

Very good

Migrations habitat

Fish swim paths at the Iller River, Bavaria

Fish “heatmap” for barbels 3D plot for analyzing fish motion patterns and

flow velocities. 

© Matthias Schneider, SJE

CASiMiR model: Preferred

hydrodynamic migration habitat

Peter Rutschmann/TUM



Attraction flow, fish path perference, Limmat River, Switzerland
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© Hany Abo El Wafa, TUM © VAW, ETHZ

© Matthias Schneider, SJE

© VAW, ETHZ© VAW, ETHZ

© Jeffrey Tuhtan, TUT
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Fish bypass guiding efficiency, Ariège River, France
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▪ Maximum clear bar spacing: 20 mm for silver eels (> 55-60 cm 

long), 25 mm for smolts of Atlantic salmon and sea trout

▪ Maximum value of normal velocity to rack: VN ≤ 0.5 m/s

▪ Maximum angle of the rack from the horizontal: ß ≤ 26o

▪ Bypass entrance width around 1.0 m and maximum distance 

between 2 entrances is 4-5 m ➔ cumulative width of entrances is 

at least ≈ 20-25% of the intake width,

▪ Minimum bypass flow depth: 0.5 m

▪ Bypass entrance velocity equals 1.1 the mean approach velocity

▪ The implementation of French criteria for vertically inclined bar 

rack leads to bypass discharges varying from 5-6% of design 

discharge for small intakes, down to 2-3% for intakes > 

50 m3/s

© CNRS PPrime© Pôle Ecohydraulique de l'AFB © CNRS PPrime

© CNRS PPrime

© Pôle Ecohydraulique de l'AFB
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Fish turbine passage, Duero River, Spain
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© Franz Geiger, TUM © Jeffrey Tuhtan, TUT

CFD Simulation 

© Jeffrey Tuhtan, TUT

© Francisco Javier Sanz Ronda, Itagra.ct

© VOITH
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Fish turbine passage, VAO Obernach, Bavaria
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© Franz Geiger, TUM

Peter Rutschmann/TUM

© Franz Geiger, TUM
© Jeffrey Tuhtan, TUT© Jeffrey Tuhtan, TUT

© VOITH



Spawning habitats, Günz River, Bavaria
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© ibf Umwelt© Olav König

© Matthias Schlagenhauser, TUM

© ibf Umwelt

© ibf Umwelt
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Hydropeaking at the Avelames and Inn River (E/A)
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future

Maximum stranding risk of juvenile graylings

River section 2, Maria Stein

Status-Quo

© Schletterer, TIWAG

© Schletterer, TIWAG © IST-ID

© IST-ID

© Matthias Schneider, SJE
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Sediment management at Moälven and Limmat River (N/CH)
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© VAW, ETHZ© VAW, ETHZ

© VAW, ETHZ

© LKW

© LKW

© NTNU

© VAW, ETHZ
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Mitigation measures

• Catalogue of mitigation measures

• Matrix for combination of measures

• Costs of mitigation measures

• Scenarios for cost-effective mitigation
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Wiki
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Solutions

Devices

Methods

Tools

Atle Harby, SINTEF

Solutions, methods, tools and devices

27/01/2020

WP4



Outcome of WP4
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Methods, tools, devices Mitigation measures, costs and effectiveness

Combining mitigation measures + testing
Wiki

Reports, 
articles

Atle Harby, SINTEF

Decision 
Support

27/01/2020



FIThydro tools
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Decision Support 

System (DSS)
wiki Cumulative Impact 

Assessment (CIA)



Thank you for your attention!
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This project is Funded by the Horizon 2020 

Framework Programme of the European Union 

Grant Agreement number 727830


