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Swiss Electricity Supply in 2014
69.6° TWh (68.3") TWh in 2013).

Konventionell-thermische Kraft- und Fernheizkraftwerke (erneuerbar) 1,6% |
Centrales thermiques classiques et centrales chaleur-force (renouvelable)

Diverse emneuerbare Energien
Energies renouvelables diverses.

Schweizerische
Elektrizitatsstatistik 2014

Statistique suisse
de I'électricité 2014

Ensrpha BFE
Conlédération susse Office fedéral de Pénergie OFEN
Confederazione Svizzers

* . September 10, 2015
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Energy Strategy 2050 for Hydropower

QO Scenario:

v New Large Hydropower
Projects

v New Small Hydropower
plants

v Modernization and
Extension of Existing
Hydropower Plant

v Impact of legal limitations
on both minimum
environmental flow value
and flow change limitation

- 1,400 GWh
GSchG/LEaux
Impact

1’600 GWh
New Small Hydro 3’160 GWh
Expected Net

Energy Increase

1.430 TWh
New Large Hydro
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Energy Strategy 2050 for Hydropower
About 20 years of statistical growth

Domestic Net Generation

Domestic Net Consumption

2050 Strate
Storage Hydropower Plants _T’

L e—

Pumped Storage Hydropower Plants

Run-off Hydropower Plants

Time history of annual hydroelectricity generation
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European Electricity Mix

10012 I ovese

QO Opportunities ol o D
v/ Grid Interconnectivity O Dm
v Energy Storage | I
v" Generation Flexibility «- =1 i 'm:*“*

O Threats |l DL
v’ Slow EU activity 1 "

yielding low demand - “ |l [

v Low cost of both “

TWh

coal and CO,

500

v Hydraulic feesand  «

NRE subsides ” l I
- ) = B ]

Norway Austria Sweden Italy France Germany
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2000: 1 negative month! 2010: 6 negative monthsl!

GWh = | andesverbrauch — Consommation du pays
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GWh m— | andesverbrauch — Consommation du pays .
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2000: 1 negative month! 2014: 2 negative months!

GWh m— | andesverbrauch — Consommation du pays Gwh
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Integration of New Renewable Energy
Sources In Europe

O Needs of Storage & Grid Primary and Secondary Control ?
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NREs in Germany, Mid of June 2012 : 10 GW Storage Capacity?
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Energy Strategy 2050 Challenges
for Hydropower in Switzerland: Flexibility

O Environment:

v Climate change and natural hazards
v" Reservoir sedimentation

O Economy

v Electricity demand and energy market
v Low cost of both coal and CO,

v" Concession renewal, hydraulic fees
v" Feed-in tariff

O Business Model

v" Winter and peak energy production
v' Opportunities of new reservoirs

v Services to the grid

v" Environmental flow

v" Flow regime alteration

O Technology

v Severe operation conditions __

v' Safety of hydropower infrastructures . o, Efﬁosson Dam (25°M)
Nant de Drafice, SA
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Specific Research Work Packages

HydroPower: usage & infrastructure

WP2 Hydropower

T2.1 Morphoclimatic controls of future HP production

T2.2 Socio-economic drivers of future HP production

T2.3 HP infrastructure adaptation

T2.4 Environmental impacts of future HP operating conditions
T2.5 Integrated simulation of HP systems operation

WP3 Innovative technologies
T3.2 Hydraulic machines

|
WP4 Integrative activities

T4 1 Risk, safety and societal acceptance
T4 2 Global observatory of electricity resources
T4.3 SCCER-SoE modeling facility

| |

Capacity building, Technology Transfer, Outreach

September 10, 2015
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Climate change and natural hazards, reservoir sedimentation

Electricity demand and energy market, concession renewal

In Switzerland Winter and peak energy production, opportunities of new reservoirs

E Strat Environmental flow, flow regime alteration .
nergy strategy 2050 Severe operation conditions and safety of hydropower infrastructures

Today's usage conditions 1o0yr work plan Improved usage conditions

Hydropower challenges

VoV W WY

Climate and glacier extension scenarios
New large Water availability and natural hazard scenarios
hydropower plants Snow and glacier melt forecast system
until 2050 Prediction and simulation of sediment load New Iarge
r Future market conditions —scenario development — hydropower plants
T poGWR e / Effice nt sediment evacuation systems N N unitil 2050
. Stability of surge tanks —safety of pressure shafts “\ \
Floviblaviiiter _ Flui c_i—structure interaction _ \ \\
MNon-intrusive measurement technigues \ W ——— = = — — — ]
New small e peake_nergy Air entrainment and fl oating debris at intakes X \ 2538 G
nydropower prceihschon Increase of storage and installed capacity Y
pl.a e Innovative waterway system extensions \‘\\
Ak 205 Dam heightening and associated key organs 3
Multipurpose compensation basins \ New small
Structural safety after dam heightening L\ hydropower
1390 GWh Innovative environmental friendly small hydro Flexible winter U;';’;Z)SSO
Reduce friction and water |osses in waterways and peak energy
Extension and adaptation Improved sediment transit and flushing devices production
of existing large of — %te@ial ofgla.c.ne.rl.akes :
hydropower plants ceche B—"] |mpacmfhydmand tlmmpe;kmg Y Lo
until 2050 " Impact of small hydro on ecosystems
- Improved environmental flow criteria
870 GWh I :ﬁﬂﬁﬂ __ Operation range of turbines and pump-turbines

Silt erosion and fatiguein turbine components Extension and adaptation

New propeller turbines for water supply networks of existing large
Efficiency improvement R . hydropower plants
Task 2. 1- Morphoclimatic controls Integrative activities I until 2050

D Task 2. 2: Socio-economic drivers ~—

Task 2 3: Infrastructure adaptation
D Task 2 4 Environmental impacts

-1400 GWh 1530 GWh

Task 3.2: Hydropower machinery technologies
Task 2 g: Integrated simulation of hydropower systems operation
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