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SCCER-SoE 10 years R&D roadmap



Annual Conference, September 30 2014 2

Actual challenges of hydropower in Switzerland
Im Wechselstrom der Gefühle –Wie weiter mit Stromkonzernen?
Tages Anzeiger 20.9.2014



Annual Conference, September 30 2014 3
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The problem 
low prices for 
peak energy 
due to highly 
subsidized wind 
and solar 
energy mainly 
abroad
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Actual challenges of hydropower in Switzerland
Vor dem Sprung ins kalte Nass
Die Wasserkraft kämpft mit wirtschaftlichen Problemen. Nun droht ein
Richtungsstreit um die künftige Rolle: Soll sie weiterhin eine billige
Stromquelle für das Land sein oder eine neue ökologische Rolle 
einnehmen? 
Von Marc Gusewski NZZ am Sonntag 21.9.2014

Vieux Emosson 
Dam Heigthening
November 2013
And May 2014
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Actual challenges of hydropower in Switzerland

Vor dem
Sprung ins
kalte Nass
NZZ am Sonntag

21.9.2014

Highly 
important is 
the 
improvement 
of the  
flexibility of 
existing power 
plants 
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WP 2 „Hydropower usage“ 
Roadmap - challenges 

Actual challenges of hydropower in Switzerland
Wished contribution to Energy Strategy 2050
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A

Task 2.3
Hydropower infrastructure adaptation 
to requirements of future operating 
conditions 

Actual 
challenges of 
hydropower in 
Switzerland
Realistic 
contribution to 
Energy Strategy 
2050 – increase 
of annual 
production

02.10.2014 SCCER-SoE, Kick OffStaumauer Vieux Emosson 2013

Energiestrategie 2050
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Actual challenges of hydropower in Switzerland
The problem of electricity supply in winter since 12 years
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Actual challenges of hydropower in Switzerland

The problem 
low prices for 
peak energy 
due to highly 
subsidized wind 
and solar 
energy mainly 
abroad

Nant de Drance pumped storage scheme: underground powerhouse excavation 
and Vieux Emosson dam heightening (Schleiss November 2013)
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Challenges of hydropower in Switzerland in order to be 
competitive in a highly uncertain electricity market in 
Europe
 Highly important is the improvement of 

the  flexibility of existing power plants 
and the increase of the winter energy 
by 
 Enhancement of storage capacity
 Extension of the installed capacity
 Increase of pumping capacity
 Additional compensation basins
 New waterway systems parallel to existing 

ones 
(tunnels and shafts)
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Challenges of hydropower in Switzerland in order to be 
competitive in a highly uncertain electricity market in 
Europe – Merit Order in Germany in the Past

GW

Fil de l’eau
Nucléaire

Lignite
Houille

CCGT 

OCGT

Fuel

EUR/MWh
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The answer of SCCER-SoE WP 2 „Hydropower usage“ to 
the challenges of hydropower in Switzerland 
Hydropower 
infrastructure 
adaptation to 
requirements of 
future operating 
conditions 

Staumauer Vieux Emosson 
2013
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WP 2 „Hydropower usage“ 
Roadmap – key research directions 

a. the change of production potential due to effects of future climate 
forcing, which are expected to impact water availability (glacier 
retreat, snow accumulation and melt, streamflow regimes, and 
sediment production and transport) as well as the operation safety 
of structures in view of new natural hazards (floods, slope 
instabilities, etc.);

Pumped storage scheme Linth
2015: intake and reservoir 
Muttsee (Schleiss July 2013)
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WP 2 „Hydropower usage“ 
Roadmap – key research directions 
b. the efficiency improvement of existing HPPs, which can be achieved by their 

expansion to allow a more flexible operation to accommodate new and highly 
fluctuating demands;

c. the contribution of new technological solutions to adapt existing infrastructures 
in view of increasing their efficiency of production and achieving higher 
operation flexibility during seasonal and daily peak demands, while maintaining 
the same level of (infra)structural safety and supply security;

Pumped storage scheme Nant de 
Drance: New intake at Emosson
reservoir (Schleiss July 2011)

Sediments in front of the Mauvoisin bottom outlet 
during emptying in May 1985
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WP 2 „Hydropower usage“ 
Roadmap – key research directions 
d. the assessment of the effects of HPPs new and harsher operation 

regimes and increased numbers of SHPs on aquatic ecosystems 
and the development of strategies to reduce these impacts (e.g. by 
developing innovative strategies of environmental flow releases);

SYNERGIE
Multipurpose 
project on 
Rhone River
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WP 2 „Hydropower usage“ 
Roadmap – key research directions 

e. the definition of future boundary conditions for the operation of HPs 
based on the development of electricity demand and market dynamics 
under uncertain social, economic and political forcings (e.g. by 
developing scenarios to force the operation of hydropower systems);

f. the assessment of multi-objective operation strategies of HP systems, 
which maximize power production, reliability and flexibility of supply, 
profitability of operation and ecosystem conservation, under the 
constraints of a more fluctuating demand – due to higher fraction of 
renewable production – and an uncertain market.
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WP 2 „Hydropower usage“ Roadmap 
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WP 2 „Hydropower usage“ Roadmap 

Task 2.1
Task 2.2
Task 2.3

Task 2.4
Task 3.2
Task 2.5



Climate and glacier extension scenarios
Water availability and natural hazard scenarios

Snow and glacier melt forecast system
Prediction of sediment load

New small 
hydropower 

plants
until 2050

1600 GWh

New small 
hydropower 

plants
until 2050

1290 GWh

New large 
hydropower plants 

until 2050

770 GWh
Analysis of future market conditions 

New large 
hydropower plants

until 2050

1430 GWh

Flexible winter 
and peak energy 

production

3160 GWh in 2050

Flexible winter 
and peak energy 

production

Efficient sediment evacuation systems
Stability of surge tanks

Fluid-structure interaction
Non-intrusive measurement techniques

Air entrainment and floating debris
Increase of storage capacity

Dam heightening and key organs
Multipurpose compensation basins

Structural safety after dam heightening
Small scale turbining and propeller turbines

Reduce friction and water losses
Improved flushing devices
Potential of glacier lakes

Increase of installed capacity

Hydropower challenges
In Switzerland

Energy Strategy 2050

> Climate change
> Electricity demand and energy market
> Winter and peak energy production
> Environmental flow, hydro- and thermo-peaking
> Severe operation conditions

Improved usage conditions10yrs work planToday’s usage conditions

Impact of hydro- and thermo-peaking
Impact of small hydro on ecosystems

New environmental flow criteria
Operation range of turbines and pump-turb.

Silt erosion in turbine components
New turbines for water supply networks

Fatigue in turbine blades
Integrative activities

Integrated simulation of
hydropower systems

operation

Task 2.1
Task 2.2
Task 2.3

Task 2.4
Task 3.2
Task 2.5

1530 GWh in 2050

Effect 
of 

GSchG

-1400 GWh

Extension and adaptation 
of existing large 

hydropower plants
until 2050

1530 GWh

Effect 
of 

GSchG

-1400 GWh

Extension and adaptation 
of existing large 

hydropower plants 
until 2050

870 GWh
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WP 2 „Hydropower usage“ Roadmap – next steps –
interdisciplinary pilot scheme study 

Besides disciplinary applied research projects, the roadmap will be
developed first (2014-2017) at pilot hydropower systems located in 
different regions of Switzerland and representative of the hydropower
systems across the country. 
Furthermore, for a complex hydropower scheme representing all 
technical features and challenges, a pilot study regrouping large 
numbers of activities in an interdisciplinary way will be started. 
This study will allow determining quantitatively the effect of outcomes
of the research activities on energy production of the pilot scheme (x% 
increase of annual production and flexibility) and consequently the 
economical position of the latter in a highly competitive market.
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WP 2 „Hydropower usage“ Roadmap – next steps –
interdisciplinary pilot scheme study 

Selection of pilot scheme which  
all challenges:
• Climate change, glacier retreat
• Multiple reservoirs, new 

reservoirs
• Lack of reservoir and installed 

capacity; dam heightening
• Pumped-storage
• Minimum flow, hydropeaking
• Potential extensions and 

adaptations
• Market conditions
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Thank you for your attention
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