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Study on energy storage and hydropower in the Alps

Review of options for safe and
sustainable development
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University of Ljubljana

Established: in 1919

Members: 26 (3 Academies
and 23 Faculties)
Students: 40.100

Employees: 5.700
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Faculty of mechanical engineering

Chairs: 18

Laboratories: 37
Employees: 360 (2017)
Students: 1.811 (2017/18)
Graduates: 414 (2017)
Staff: 90 Professors

80 Teaching assistants
110 Researchers

30 Young researchers
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Chair of energy engineering

30 researchers and
professors

Current projects:
-1 ERC

- 2 H2020

- 1 Innoenergy

- 3 structural funds
- 5 national

- many industrial
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In the presentation ...

peer to peer trading

requirements for energy storage
PHS comparisonwith battery storage
SWOT analysis of PHS

proposed solution

recommendations to EUSALP
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Electric energy generation and distribution

no smart grid

production on
distribution level

overloading of
distribution lines
possible

average settings
of producers (no
V, f control)
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electric power generation

electric power use - distribution
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Peer to peer trading - current development

smart "direct"
contracts

electric power generation and storage electric power use abd generation - distribution

cheaper

currently offered by
startups

locally self sufficient .. T4

only in Slovenia with ,ﬁﬁ
few customers renewanie

peer to peer trading :

and smart grid

nO StOI’age storage Z&Bﬁ.‘:

regulation of
generation (V, f)
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Requirements for "technical" energy storage - EU

Technical Storage Demand* (GW) Technical Storage Demand* (GWh)
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source: EASE Study on Energy StorageDemand, European association for energy storage, 2018
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Requirements for "technical" energy storage - EU
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source: Cebulla et al How much electrical energy storage do we need?J. C. Producton 181 (2018)
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Electric energy storage options

pumped hydro storage PHS
compressed air energy storage CAES
batteries, electrical energy storage EES
magnetic energy MES

hydrogen energy storage HES

demand side management DSM
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To

we will analyse batteries EES and pumped hydro storage PHS
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Which one you
prefer?

EES has

high cost

very low stored energy

imported / politics

not proven and short lifetime

social aspects VS:
waste

no benefits for local community

very fast response time
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