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. Laufkraftwerke
Centrales au fil de I'eau

Speicherkraftwerke
Centrales a accumulation

Kernkraftwerke
Centrales nucléaires

0,
. Konventionell-thermische Kraft- und Fernheizkraftwerke (nicht erneuerbar) L

Centrales thermiques classiques et centrales chaleur-force (non renouvelable)

Konventionell-thermische Kraft- und Fernheizkraftwerke (erneuerbar)
Centrales thermiques classiques et centrales chaleur-force (renouvelable)

Diverse erneuerbare Energien
Energies renouvelables diverses

BFE, Schweizerische Elektrizitdtsstatistik 2023 (Fig. 1)
OFEN, Statistique suisse de I'électricité 2023 (fig. 1)
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Generation & Storage

~ 700 hydropower plants (over 300 kW)

Annual production > 37 TWh/year

Installed capacity ~ 18 GW

Well balanced between storage and run-of-river power plants

Estimated potential of ~ +3 TWh/year

Storage capacity in our dams ~ 9 TWh

Installed capacity in our pumped storage plants ~ 4.4 GW

Source: D. Biner, HES SO Valais, Z’Mutt
Reservoir, Grande Dixence.
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High energy density

High efficiency n > 90%
High availability > 90%

Long service life ~ 90 years

Very low GHG
Good LCA

Strengths of Hydropower
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Abb. 1 Spannedes Erntefaktors (b/au) und Spanne der CO2-Aquivalentemission
(griin) fir verschiedene erneuerbare Energiequellen (Datenquellen: (Giesecke und
Heimerl 2014; Fry et al. 2022; Frauenhofer ISE 2024))

Source: R. Boes, «Beitrag der Wasserkraft zur Energieversorgung”, Energy week 2024, ETHZ & Jahnel, C., et al. (2024). Sohlstabilisierung,
Gewasserokologie und Wasserkraft: Die Sanierungsvariante E1+ ,Mehr Fluss “an der Unteren Salzach. Osterreichische Wasser-und

Abfallwirtschaft, 1-10.
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High energy density

PSH Construction

High efficiency n > 90% s i - <"

2 600 | —
High availability > 90% 5T

£ %400 D g
Long service life ~ 90 years =8
Very low GHG B

Closed-Loop Lithium Vanadium Co}mpressed Lead Acid

Good LCA i s - cwiralli e

Source: Simon, T. R., Inman, D., Hanes, R., Avery, G., Hettinger, D., & Heath, G. (2023). Life Cycle Assessment of Closed-Loop Pumped
Storage Hydropower in the United States. Environmental Science & Technology, 57(33), 12251-12258
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Tomorrow?
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Source : La force hydraulique, alliée du photovoltaique. Bulletin Electrosuisse Reactivity
10.2022, P.A Alet, T. Gorecki, R. Dassonville, B. Valluy
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Example of a strong partnership between [ seiofemsneerns
owners, operators & academy
L Hydro Alps Lab
Our Vision
Better understand the behaviour of
hydropower plant components ... ... to improve ... ...and to reach
5}'wmw}twmM‘W" dihind
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y activities : P+D OFEN projects

HydroLEAP
—

Flexibility : Hydraulic Short Circuit allows pumping and generating

T modes at the same time to provide new services to the grid

4
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activities : P+D OFEN prOJects

SmallFLEX Goms project : Complementarity between

small and medium Hydropower plants with
Photovoltaic and Wind production in Goms Region.

* Long-term monitoring of new flexible mode at KWGO
hydropower plant.

* Hydraulic analysis of the technical limits of new flexible
operations for a selection of HPPs.

e Short-term prediction of the inflow, wind and solar
potential.

* Investigation of the risk of air entrainment

* On-site test campaigns

e Virtual Power Plant

e Business model of the unlocked flexible modes.

e —

@ ALPIQ FMA& puwsn VISION

ENGINEERING
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activities : European projects
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| f HYDRO 2019-2024 R e H yd ro 2024 -2028
Demonstrate the flexibility of the European

hydropower fleet integrating new technologies

such as variable speed, hybridization with

batteries and hydraulic short-circuit.

Improved refurbishment
performance using numerical

Swiss Demo L
and monitoring tools.

Zmutt Pumping
station of GD.

Swiss Demos :
_ Bitsch & Vissoie HPPs with a
Variable Speed focus in erosion on Pelton

Capability of hydroelectric units to produce power at grid _
frequency regardless of the turbine’s rotational speed. turbines.
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Hydropower is a key asset to enable energy transition “1TWh of flexible hydropower

enables the construction of at least 3.5TWh of intermittent wind or solar”
Source : EU Hydropower Alliance / Statkraft

Future Challenges & Opportunities | -

= End of concessions until 2050 for 60% the Swiss hydropower
production.

= Optimization of existing infrastructure during refurbishment
projects to adapt to ecological requirements & climate
change.

= Development of predictive maintenance for our ageing
assets.

" |ncrease of Hydropower Winter Production + 2 TWh. R i
: : : : Gornerli project
= Development of synergies with multi-purpose reservoir and
hybridization. Sourcg : Bonnes i'ntentions et maintfenant ... actions !
Bulletin Electosuisse 2022, V. Bourdin

= A secured research funding program for energy is essential.
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