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Quelle: Studie „Energiesysteme der Zukunft“ (ESYS) 
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• Storage of electrical energy 

• Super-conducting Magnetic 

Energy Storage (SMES)

• Super-capacitor

• Electrochemical storage of electricity

• Natrium-Sulphur

batteries(NaS-Cells)

• Lead acid batteries

• Redox-Flow batteries

• Lithium-Ion batteries

• Mechanical storage of electricity 

• Hydro pump storage

• Compressed-air 

storage (CAES)

• Fly wheel

Storage of Electricity

http://images.google.de/imgres?imgurl=http://farm3.static.flickr.com/2624/3704404831_8772fe3229.jpg&imgrefurl=http://www.flickr.com/photos/shanephelan/3704404831/&usg=__czcKIVM8XKMOhQCOKYvwG0NRfEw=&h=480&w=415&sz=39&hl=de&start=14&um=1&tbnid=Xmz-WsoK_wiUNM:&tbnh=129&tbnw=112&prev=/images?q=redox+Flow+Batteries&gbv=2&ndsp=20&hl=de&sa=N&um=1
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• Thermochemical storage 

• Adsorption-(zeolite) and 

Absorption-storage (LiCl)

• Thermochemical 

materials (TCM) 

• Storage of latent heat

• Phase change material 

(PCM) PCM-device

• Slurries

• Storage of sensible heat

• Hot-water accumulator

• Underground Thermal 

Energy Storage (UTES)

Thermal Storage





Production of hydrogen and storing of hydrogen.

• Hydrogen is the energy-richest power fuel (in relation to its inertia) 

• Lossless long-time storage

• Production of electricity with fuel cell / H2-turbine

Chemical Energy Storage
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≈ 150 €/kWh

≈ 60 €/kWh

≈ 1,0 €/kWh
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Until 2011: Market driven by Feed-in tariff

Since 2011: Market driven by own-consumption

Today: Optimized self-consumption with batteries
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▪ Companies with an annual electricity consumption > 

100,000 kWh receive an individual grid fee.

▪ The annual maximum load serves as an indicator 

▪ Avoidance of peak loads saves costs over the entire year
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Large Scale Storage: 

Balancing the Grid
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Source: Vattenfall







3 existing and fast growing markets

for storage technologies…

Current development:

• 1 New technologies

• 2 Storage goes system

• 3 Multi-use models
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Japan:

Storage of ice for air-conditioning.
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The integration of energy storage 

technologies at the interfaces of 

energy sectors enables a 

temporal disconnection between 

supply and demand.
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New Trend in Storage

Utilities offer storage systems, storage devices get

interconnected, rental and leasing models are

developing
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Source: http://enarlux.com
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