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Stationary Battery Storage  
For a secure and reliable power supply based on 100 % re  new-
able energy sources, decentralized and centralized stationary 
battery storage systems are needed on a large scale. A key  
task of these storage systems is to keep the power grid stable 
and fail-safe in the face of fluctuating feed-in from photo-
voltaics (PV) and wind. They also provide surplus electricity 
storage for demand-optimized use at a later time. 

Climate protection issues and solutions for the future energy 
system are becoming increasingly important. Storage solutions 
for renewably generated energy are essential for the transfor-
mation of our energy system. Their importance is undisputed, 
especially with respect to the integration of the sectors elec-
tricity, heat, transport and industry. It is clear, however, that 
targeted and far-reaching political and regulatory measures 
are absolutely necessary as well as enhanced research and 
development for a sustainable and economically viable spread 
of battery storage systems.
 

Application Areas for Battery Storage
Decentralized “behind-the-meter” storage systems, in private 
households as well as in industry and commerce, enable new 
business models, such as increasing the share of solar self- 
sufficiency or peak-load shaving.  In view of sharply rising 
energy market prices, stationary battery storage systems  
thus offer economic savings potential. Highly efficient and 
functional power electronics, coupled with intelligent energy 
management systems, optimize the interaction between  
generators, consumers, storage systems and power grids.

Large-scale battery storage systems will play a  

key role in grid stability and security of supply.   
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Fraunhofer ISE provides the necessary research and develop-
ment as well as consultancy services for stationary battery 
storage systems, along the entire value chain and for all  
application scenarios.

Large-scale Battery Storage
Large-scale stationary storage systems (“front-of-the-meter” 
storage) can serve as short-term storage systems to make large 
amounts of renewable electricity quickly accessible to the 
power grid. They can also be used to increase the transmis-
sion capacities of the power grids, thereby reducing the need 
for grid expansion. Equipped with grid-forming converters, 
large-scale storage systems will play a key role in the dynamic 
stabilization and control of power grids in the future. 

The significant expansion of large-scale stationary battery  
storage, especially in conjunction with photovoltaic power 
plants, holds great potential. In this way, their electricity can 
be fed into the interconnected grids in line with demand, thus 
optimizing yield. When installed at former conventional power 
plant sites, large-scale storage systems can continue to use the 
existing connections to the power grid. 

Our services for transmission system operators, energy  
suppliers, PV power plant operators as well as for project 
developers, system integrators and system manufacturers 
comprise:

development of safe, reliable and efficient battery systems 
as well as highly efficient and manufacturers electronics 
concept development and operating control strategies for 
optimized technical integration and grid stability
holistic quality assurance, including PV yield assessment

C&I storage systems ensure a reliable and secure  

energy supply and are economically attractive.       
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Commercial and Industrial Storage Systems
C&I storage has been used for decades in critical infrastructure 
as an uninterruptible power supply (UPS) during power failures. 
For industrial and commercial energy management, these  
storage systems are attractive due to their multi-use applica-
tions, where peak shaving, grid services and electric vehicle 
charging infrastructure come into play in addition to security 
of supply. In combination with photovoltaic systems, commer-
cial storage can help increase the solar self-sufficiency of the 
business. 

Our services for commercial and industrial enterprises as well 
as for project developers, system integrators and system  
manufacturers comprise:

development of optimized battery systems, as well as  
highly efficient and functional power electronics and  
intelligent energy management systems
business model development including modeling and  
forecasting of PV and load profiles
holistic quality assurance

 

District Storage Systems
These decentralized battery storage systems are used in  
settlements, residential areas or urban quarters. They act 
mainly as intermediate storage for locally generated electrical 
energy - mostly from PV systems, but also from combined 
heat and power plants (CHP). District storage helps increase 
self-consumption of renewable energy in a local service area, 
saving space and resources compared to the use of home 
storage. The “multi-use” approach offers operators of district 
storage systems new business models such as a charging infra-
structure for electric vehicles or the provision of grid services.

Our services for distribution system operators and local energy 
suppliers as well as for project developers, system integrators 
and system manufacturers comprise:

development of optimized battery systems as well as highly 
efficient and functional power electronics and intelligent 
energy management systems
development and analysis of business models for  
community storage systems
holistic quality assurance

Our R&D Services on Stationary Battery Storage

innovative materials and optimized battery cell 
architectures
safe, reliable and efficient battery systems
smart battery management systems
highly efficient and functional power electronics
energy management systems and operating control  
strategies
optimized grid integration of battery storage systems
modeling and forecasting of PV and load profiles 
holistic quality assurance and laboratory tests
market analysis and business models
energy transition paths, including storage scenarios

Home Energy Storage 
Home storage systems are decentralized grid-connected battery 
systems that are operated in combination with a PV system, 
mostly in single-family homes. The main aim is to increase solar 
self-sufficiency and thus reduce the electricity bill. The flexible, 
environmentally friendly charging of electric vehicles is made  
possible by integrating a charging station or wallbox with the 
battery storage system. In Germany, around 50 percent of newly 
installed PV systems in the single-family home market segment 
are now equipped with battery storage.  

Our services for energy management providers, system manu-
facturers and system integrators comprise: 

development of safe, reliable and efficient battery systems as 
well as highly efficient and functional power electronics and 
intelligent energy management systems
laboratory testing of systems and components
modeling and forecasting PV and of load profiles 
 

District storage systems help increase self-consumption  

of renewable energy in local service areas.        

Home storage, combined with a PV system and a charging 

station for e-vehicles.     
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Advantages of Stationary Battery Storage 
Across all application areas, the use of stationary battery storage enables large-scale integration 
of renewables and offers a number of benefits. According to the application specific require-
ments, battery systems can be designed from several kWh up to GWh. 
 
The advantages include ecological, technical and economic aspects. In addition to positive 
effects on the environment, there are also effects for society and business opportunities for 
operators of battery storage systems. 

Ecological Advantages
 – increased share of renewable energy in the power supply, and thus CO2 savings
 – increased solar self-sufficiency in behind-the-meter applications
 – reduced need for grid expansion
 – smart sector coupling

Technical and Economical Advantages
 – ensured security of supply and grid stability
 – optimized grid utilization through intelligent power electronics
 – reduced grid usage fees and electricity costs
 – innovative marketing models for operators of renewable power plants
 – smart grid integration of electric vehicle charging stations
 – price self-sufficiency through large PV electricity share, less electricity imports
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