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Competence E: System Competence along the AUT
Value Creation Chain

Alignment by continous management structure

>Materia| )) Cell )) Battery )) Inverter ))E-Motor)) System >
!

New Materials
New Cell Designs
New Battery Designs
New Manufacturing Methods

g

250 u/kWh at 250 Wh/kg on
system level in 2018
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Energy Strategy of the German
Federal Government
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GHG Replacement of Fossileg:om petence E Reduction of Fossiles  End of
Emissions by Renewables /\ Consumption Nuclear
Treibhaus- | Erneuerbare Energ Minderunmdarf Kem-
gas- Brutto- /7~ Strom- N\ Primar- | Gebaude-f~ End-\ Strom- | energie
Emissionen| Endenergie \ erzeugung ) energie Wanne< energie |verbrauch
v \Verkehy
2011 T -41%
2015 -47%
2917 -54%
2019 -60%
2020 -40% 18% 35% -20% -20% -10% -10%
2021 -80%
2022 -100%
2030 -55% 30% 50%
2040 -70% 45% 65%
2050 'af}g:::] 60% 80% -50% -80% -40% -25%
Basis 1990 - - 2008 2008 2005 2008 2010

Quelle: BReg 2010/2011, Berechnungen des Oko-Instituts Freiburg im Auftrag des BMU vom 28. Méarz 2012
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Maximum Power Ramps in German Electricity System

Maximum power ramps Maximum power ramps
caused by German PV power * caused by German wind power **
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Installed German PV power for 2011 was 19,47 GW (source: “Stammdatenbank” of the four TSO's)

* Installed German wind power for 2011 was 28,82 GW (source: IWES “Windenergiereport Deutschland 2011”7 )
In 2022 and 2032 the data of the installed power as well as the 1 hour ramps can be found in “Leitszenario (B)" of the NEP (source: plan for the development of the German
transmission grid: “Netzentwicklungsplan 2012°). The Y hour ramps for the years 2022 and 2032 are linearly extrapolated by using the maximal ramps per % hour of 2011 (source
feed-in data of the four German TSO'’s)

09.10.2012 | Dr. Martin Wolter ._
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Electricity Costs for PV+Battery Energy
Storage Systems (BESS®)

Total Cost of Ownership (TCO)

Costs

+

electricity production costs

system efficiency

—

f

production cost

5-8 cent/kWh

invest + maintenance costs + interest rate

full cycle equivalent until end of life

|
storage cost

Karlsruher Institut fur Technologie

Power Electronics

BEEE cent/kwh

‘ Battery

? cent/kWh
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Total Cost of Ownership for Energy Storage ﬂ(".
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(w/o: PV, interest, maintenance)
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Cycle Life of commercially available Batteries ﬂ(".
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Results of cycle life tests charge/discharche 1C/1C; 100 % DOD
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Cycle Life of different Automotive Li-lon Cells
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Total System Efficiency ﬂ(".

energy production costs

REMINDER: Costs =
system efficiency

s gajnax = 0,92

Ri < 2mq (cell and interconnect)
Py =0,8 W @ 500V, 20 A (10 kW)
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Converter efficiency measured ﬂ("'

d = Oaccordindg to EU test procedure (w/o auxiliary systems)
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