
Energy storage sytems as the key to the electricity, heat and mobility transition

Energy Storage System Solutions



On the way to 100% renewables.
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Electricity Heat Mobility

Electricity Heat Mobility



Source:  acatech/Leopoldina/Akademienunion: Sektorkopplung – Optionen für die nächste Phase der Energiewende (Schriftenreihe zur wissenschaftsbasierten Politikberatung), 2017

Energiewende: STEP BY STEP



Energy Transition: Effect No. 01 = Decentralization
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Energiespeicher als Schlüsseltechnologie für die Energiewende

Energy Transition: Effect No. 02
= New structure, new tasks, new issues
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400 kV

110 kV

20/10 kV

0,4 kV



Energy Transition: Effect No. 03
= Power is the new currency
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FOSSIL AGE ELECTRIFICATION WAVE

Power is needed.Energy is always available
and it is sufficient.
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Local availability Temporary availability

- Renewable Energies can be generated ANYWHERE.
- But not ANYTIME. 
- ANYTIME Awailability: ONLY with storage.

„The 3 D‘s“ =

- Decarbonization
- Decentralization
- Digitalization



No Storage = 
No electricity, no power, no heat during night
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STORAGE TECHNOLOGIES AND APPLICATIONS
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A basket full of technologies…



Storage of Electricity



Thermal Energy Storage



Chemical Energy 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



A storage basket full of applications



Peak-Load-Smoothing

Optimization of Self-Supply

Reactive Power Compensation

Increase of Energy Efficiency

Back-Up EnergyPower Capacity Increase

Sector Coupling

Off-Grid Supply

Black Start Capability

Frequency Control

Positive/Negative Control Energy

Charging Infrastructure

Decarbonization

Shifting Excess Energy to Other Sectors

Uninterrupted Power Supply

Multi Tool Energy Storage



Source: BVES, ZAE Bayern

Without storage no flexibility!

Flexibel Sector Coupling
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THE APPLICATION DETERMINES THE STORAGE

• The technical and economic requirements for a storage device are 
determined by the exact use of the storage in the supply system. 

• The application specifies technical requirements (form of energy, 
power, storage capacity, response time). 

• The application also defines the economic environment (e.g.
which energy prices can be set, depth of use, etc.). 



What is the value of storage?



What is the benefit of energy storage?

What is the value of energy storage?
Who would pay for it?

Availability of

energy

and power (in many

applications by

many technologies)

How much would

somebody pay for

the benefit?

Who would pay for

the benefit?

Benefit Value Business Case

From Benefit to Business Case



From availability of energy and power 
we can derive the following services: 

• Flexibility – grid services, integration of renewables, …

• Reliability / Security – uninterruptable power supply, …

• Mobility – electric vehicles, mobile phones, …

• Autarky – island solutions, self sufficiency, …

• …

Diversity of Benefits



What is the value of storage?

What are you willing to pay?



What is the value of storage?

Examples:

Mobile Phones to have no free time at all!

Hot Water Tank to fill up you bath tub fast!

E-Mobility for the possibility of a CO2-free transportation

≈ 1 €/kWh

≈ 500 €/kWh

≈ 10.000 €/kWh

© Leipzig

https://www.google.de/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0ahUKEwivrayUy8HSAhUF2hoKHSpCAdEQjRwIBQ&url=https://neu.energiemetropole-leipzig.de/files/cms/neu-ev/bilder_fotos/Energiecluster%20trifft%20Wissenschaft%202016/HTWK-Moritz%20Thuemmler.pdf&bvm=bv.148747831,d.d2s&psig=AFQjCNF_9v0cMjUqqc6bzplZIox7biFZBw&ust=1488879642649120


Examples: Grid Services for fast and exact response on fluctuations!

Competitive Production by improving
energy efficiency in industry!

Integration of Renewable Energies by increasing self consumption ! 

≈ 250 €/kWh

≈ 100 €/kWh
© Jim Petersen

≈ 250 €/kWh

What is the value of storage?



Main Message:

Always think Energy Storage within real 
applications!

…only then we can quantify the
value of Energy Storage



Overview – Energy Storage in the Energy Transition (Part 2) 

Basics: 
Current Markets for Storage
Use Cases –Trends –New Business Models –New 
Players
Regulatory Framework



Residential Storage Market

Self consumption ~ 35 % Self consumption ~ 70 %



RESIDENTIAL

Own generation and consumption Electricity (+ Heat)
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Quelle: enviam

Decentrilized:

- Ca. 350.000 Storage 
Systems installed. 

- Ca. 2.000.000 Rooftop-PV.
- New installations mostly

incl. Heatpump
- Huge retrofit potential



Residential
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Quelle: enviam

Carefree package for all enery needs.

Trend: Electricity + Heat + Mobility



Industrial Storage Market

Self consumption Self consumption

+ UPS + PLS + Backup Power + no
Diesel 



Industrial - C&I

Electricity, Power, Heating, Cooling + Mobility
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Industry: ca. 1600 Projects in Germany



PV + wind + biogas plant + Li-ion battery + heat storage = 100 % autarchy

Reduction of energy costs: 0,3 € cent/liter

Multi-Use in Agriculture:



NEW + Additional application: FAST CHARGING INFRASTRUCTURE

Game Changer: E-Mobility



Utility
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Battery Storage Systems for Mobility Infrastructure



Hydrogen - how much is available ? A way to go within the EU  

Utility



Legal Framework



Legal Framework

Technolgies are Ready, but…



Legal Framework

Technolgies are Ready, but…



Legal Framework

Technolgies are Ready, but the German energy
law defines storage as generation of energy as
well as last use of energy. 

This means additional political costs in terme of
fees and levies



Legal Framework

“energy storage” means, in the electricity system, 
deferring the final use of electricity to a moment 
later than when it was generated, or the 
conversion of electrical energy into a form of 
energy which can be stored, the storing of such 
energy, and the subsequent reconversion of such 
energy into electrical energy or use as another 
energy carrier

Article 2 (59), Electricity Market Design Directive, 2019/944



Legal Framework

Technolgies are Ready, but…RED II & Storage Systems
Article 20a Facilitating system integration of renewable
electricity
(…) 
4. Member States shall ensure that the national 
regulatory framework does not
discriminate against participation in the electricity
markets, including congestion management and
the provision of flexibility and balancing services, 
of small or mobile systems such as domestic
batteries and electric vehicles, both directly and
through aggregation. (Page 36)



Aktuelle Rahmenbedingungen für Speicher

The EU is moving forward!

EU Market Design Directive (EBM-RL)

▪ Energy storage as an essential element for flexibility and stability in the energy 
system.

▪ Suitable Definition of energy storage: Storage as a time shift of energy.

▪ Opening up the energy markets for the active customer (Prosumer).



Contact:

Markus Rosenthal 
Head of Policy
T: +49 – 30 – 54610632
E: m.rosenthal@bves.de



Follow us:

@BVESeV: 

www.bves.de

https://www.linkedin.com/in/bves-german-energy-storage-systems-association-24321214a/

