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Faced with climate change, the Swiss Energy Strategy 2050 (SES-2050) aims for a “double
neutrality": Nuclear & Carbon" (2035-2050) and foresees a structural deficit in the winter semester
of 9 TWh electricity. It results from the planned withdrawal of nuclear electricity in 2035 and the
increase in electricity demand for the, Electric Mobility, Air Conditioning and Heat Pumps (HP) for

—— a1 - .
faa building heating. The major challenge of the SES-2050 is to have enough “doubly neutral" . . .
L N ] .
fj electricity in winter Heat requirements versus Swiss lakes potential : 1/3 or 135/400 PJ
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o The ULISSE concept proposes an invisible under lake anchored very large freestanding flexible |
almost hemi-cylindrical reservoirs for seasonal capture and storage of solar thermal energy. A Chaleur
“hydraulic pantograph” captures hot water from the upper layer of the lake heated by the summer 5 ;:ﬂ::
sun (2 M m3& 120 Tj/unite). The loading pumps are supplied with photovoltaic electricity, reducing O 10Pi/an
peak-shavings (grid-overloads curtailment). ULISSE can also complementary recover and store
waste heat from cooling services. O o a PDoetenl_-igl
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Good seasonal net heat storage efficiency (> 80%) with a limited thermal isolation thickness could

be achieved with a large ratio between the volume sun (2 M m3) and the surface of the reservoir
envelope. Furthermore, the heat loss would induce vertical convection currents inside and outside
the reservoir over the entire water column of the lake. It could enhance nutrients circulation and

the oxygenation of the bottom layer of the lake.

ULISSE could boost the building heating efficiency by increasing of about 15 K the winter
temperature of the lake source for the heat pumps (COP rise up + 40 to + 60%) of the Thermal
Lacustrine Networks (TLNs), and supplying the CORSAIRE “free-heating” (winter temperature
correction only by heat exchangers) of the (existing) Potable Water Networks (PWN).

In 2050, about 300 ULISSE Reservoirs distributed invisibly in the 15 large Swiss lakes and
connected on the TLNs, in association with the CORSAIRE free heating (including outside the lake

regions), could provide nearly 60 PJ or 30 % of the 200 PJ of the national needs of heat energy for Source: Utilisation thermique des eaux superficielles...

room heating and domestic hot water. For an investment around 3 to 4 billion CHF, this would save A. Gaudard; M. Schmid, Eawag; A. Wiiest, Eawag et EPFL, AQUA & GAS no 6 | 2018
ﬂ Under Loke Infrostructure for thermal copture and Storoge of Solor Energy 3 TWh of gross electricity production in the winter semester, i.e., 1/3 of the 9 TWh structural

winter electricity deficit (= twice the winter production of the largest Swiss hydroelectric complex of

Grande-Dixence: 2 x 1.5 TWh).

Heat pump efficiency boosting Dual purposes Seasonal Solar heat storage Free Heating (CORSAIRE process)
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on the TLN Genilac 2 '

Multidisciplinary Study of the ULISSE-SOUR project TLN Genilac network in the Winter Semester
with ULISSE & CORSAIRE-DWN (2050)
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