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Figure ES.3: Global greenhouse gas emissions under different scenarios and the emissions gap in 2030

(median estimate and 10" to 90" percentile range).
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» Global, Carbon tax — Emission Trading System
 Pressure and new business cases
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Prediction Creation

The best way to predict
your future is to create it

- Abraham Lincoln

or
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« Electric - high efficiency, long term infrastructure

« Sector-coupled

! Transformation =2 Storage and Network demand

Substitution for Heat and Cold by Storage

« Combustion - low efficiency,

— Fossile fuels

— OIl - Transportation

— Gas - Heat and Electric-peaking

— Bio fuels

« Potential transition (Aviation, Industry....
— Electricity-based synthetic fuels 5
— Hydrogen economy




WORLD | AUSTRIA

YOUNG ENERGY PROFESSIONALS

Future Proof investments ENERGY

COUNCIL

 How to evaluate the future prospects of a storage system?
« General factors
— EROI - Energy Return On Invested
— ESOI - Energy Stored On Invested

'\

— Efficiency _

_ LCOE/LCOS Prosperity &
o Stability

— Long lifetime

— Low footprint of GHG

— Low impact on environment
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 Renewable electricity, future needs of storage and grids

« Technology competition, ahead of large scale implementation
* Long term investments

» Infrastructure approach as a major basis of prosperity

* =2 interdisciplinary approach

 READ publications h

- INTERPRETATE > - Atlantis approach

 DISCUSS
—
Technology Decision Matrix (e.g. Storage)
Storage |Round trip| Multy |life time de- Critical Infrastrucure ESOl | i Spe::ific tli Spe::ific t level of | specific
Technology | efficiency |purpose| [a] Carbonization reisr:::;tes benefit m;;:v:’nlsn In::f’kv"\:]e n maturity notes
A <30 % 20
B 80% 100
Cc 90% 10
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*» Decentralized system
— More grid integration
— More small units of storage

« Centralized system
— More grid integration
— More large units of storage

-> Subsidies towards long term and economic system
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Bernhard Firnsinn & Wolfgang Richter
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UPH
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o Sphrical valve
M Bonneted gate
Flap gate

2 o
. Switchyard
. Hoist operation building with hoist motor room
. Power plant operation building
. Surge shaft, serves as surge tank; maximum
upsurge water level
. Air vent collector, air in reservoir caverns at
constant atmospheric pressure, closed-loop |
. Reservoir caverns access gallery, at intake
structures: stop-log gallery [ | U n d e r g r O u n d
. Maximum reservoir water level "

. Minimum operating level P u m p e d

. Cable shaft, temporary hoist shaft for construction

"% 10. Upper pressure shaft, concrete lining £ B
" 11. Upper underground reservoir R g H y d r O p O W e r

12. Heavy hoist shaft with additional main access or
personnel shaft (in background)

13. Air vent shaft, connection between reservoirs

14. Transformer gallery

15. Powerhouse with ternary machine units, bus
shaft leading to transformer gallery

16. Limit of steel lining

17. Intermediate underground reservoir

18. Tailrace tunnel, concrete lining

19. Tailrace penstock manifolds, with bonneted gates
at turbines and pumps

20. Headrace penstock manifolds, with spherical
valves at turbines and pumps

21. Lower pressure shaft, concrete lining

22. Lower underground reservoir

23. Rock trap at intake structures of the reservoirs

24. Reservoir extension during power plant operation
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Figure ES.3: Global greenhouse gas emissions under different scenarios and the emissions gap in 2030
(median estimate and 10" to 90" percentile range).
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What will be CO, the goals in Europe? nerer
EU goals vs. Paris Agreement (COP 21)

Share of Renewable Increase in Energy CO, — Reduction
Energy Efficiency
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300 Abb. 44 Vergleich der jdhrlichen
# Steuern/Gewinne Endverbraucherkosten des

deutschen Energiesystems in

250 den Jahren 2008 und 2011
B fte (fossil. bi (basierend auf Daten aus
w \ Brennstoffe (fossil, biogen) [32], [33] (Balken links und
-EE 200 Mitte) und fir das unter-
& suchte System mit 85 %
S "
% 150 ® Systemkosten (Ersatz- COz-Minderung (Balken
S investitionen, Finanzierung, rechts)
% Betrieb/Wartung)
T 100
S u Betrieb, Wartung, Steuern,
- Abgaben, Gewinne
50
 fossile und nukleare
0 Primdrenergie (Import,

heimisch)
2008 2011 2050

Im Ergebnis zeigt sich, dass die jahrlichen Endverbraucherkosten im Fall des darge-
stellten Systems mit einer Minderung der energiebedingten CO,-Emissionen in einem
sehr ahnlichen Bereich liegen wie die entsprechenden Werte des heutigen Systems.
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