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Research questions

1. Determine performance and cost targets of storage technologies for further renewable energy deployment.
2. Analysis of novel value propositions including combining applications for storage technologies.
3. Impact of renewable energy deployment, market characteristics and regulation on the value of energy storage.

Methodology

Fig. 1: Schematic representation of the energy
storage assessment and its dependence with time.
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Fig. 2: Schematic representation of the various energy
system scales included within the analysis.

Results

Fig. 3: Schematic representation of a battery
Results
storage system for a single home.
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Fig. 6: Schematic representation of a powerto-gas (P2G) system including the main
components depending on the gas production:
hydrogen (i.e. P2H) or synthetic natural gas
(SNG, i.e. P2M).

Fig. 4: a) Levelised cost, (b) levelised value,
and (c) internal rate of return for lithium-ion
batteries performing PV energy time-shift in in
Geneva (ST), Jura (Switzerland), Germany and
when peak-shaving is also rewarded in Geneva.

Fig. 5: (a) Levelised cost and (b) internal
rate of return of a 8 kWh lithium-ion
battery performing PV energy time-shift
as function of the variation of several
parameters.

Fig. 7: Levelised value (CHF/MWht) and IRR (%)
associated with the services provided by a 1 MW
P2H and a 1 MW P2M system with CO2 capture
from air. The red bars represent the gas value lost
due to electricity imports (with associated CO2
emissions) in Switzerland.

Fig. 8: Levelised cost for different
cost components (both CAPEX and
OPEX) as a percentage of the total for
a 1 MW P2H system and a 1 MW P2M
system capturing CO2 from the air.

Conclusions
1.
2.
3.
4.

A lithium-ion battery investment cost (CAPEX) of 375 CHF/kWh is required for PV energy time-shift in Geneva.
This target becomes 500 CHF/kWh if demand peak-shaving is also performed (i.e. benefit stacking).
For power-to-gas, there is not economic case for SNG production with CO2 capture from the atmosphere yet.
A PEM electrolyser only accounts for up to 25% of the total levelised cost, with electricity being the main
contributor.

Future work

1. Systematic evaluation of combining applications (i.e. benefit stacking) for various technologies and scales.
2. Analysis of the role of energy storage across energy systems including various geographical scales,
namely national, regional (district and/or city) and local (community).
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