
Safe operation of home storage systems

Motivation

Photovoltaic systems combined with stationary battery storage 
are an integral part of the energy transition. In addition to 
economic and ecological aspects, safety considerations are also 
relevant when acquiring a battery storage system as home sto-
rage in single-family or multi-family houses. In extreme cases, 
a defective home storage system can lead to a full-blown fire 
in a residential building. The lithium-ion cells built into it can 
undergo thermal runaway due to external influences (water, 
heat, mechanical deformation) or internal influences (defects in 
the cell, failure of the battery management system). This means 
that hot, flammable gases and large amounts of heat are 
released. Since oxygen can also be generated during thermal 
runaway depending on the cell chemistry, the fire cannot be 
effectively extinguished by cutting off air. Cooling the battery 
cells with extinguishing agents represents an effective coun-
termeasure. If the propagation of thermal runaway cannot be 
effectively prevented, the entire battery system can be com-
pletely destroyed. There is a risk that the fire will spread from 
the home storage system to the building in which it is located. 
Unlike for oil tanks, there are currently no special fire protection 
requirements for home storage systems in residential buildings.
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Objectives and Approach

The goal of the project is to investigate 
efficient protective concepts against thermal 
runaway based on current home storage 
systems. The associated fire protection mea-
sures are to be integrated into the housing of 
the home storage system. This is intended to 
strengthen acceptance among operators and 
insurers. The Fraunhofer EMI and Furtwangen 
University of Applied Sciences are investigating 
the thermal runaway of battery modules and 
corresponding fire protection measures within 
the housing of home storage systems. Detailed 
simulation models will be developed to model 
gas formation and heat release in the battery 
module, as well as gas outflow and combus-
tion. The basis for this are highly instrumented 
tests at the battery testing laboratory of Fraun-
hofer EMI in Efringen-Kirchen. Various fire 
protection measures against thermal runaway 
will be examined using the simulation models. 
Finally, Furtwangen University of Applied 
Sciences will conduct a fire protection evalua-
tion of the protective concepts.

Innovations and Perspectives

It is expected that additional internal fire 
protection measures will increase the safety 
level of home storage systems. These research 
results will serve as a basis for the industry to 
further develop their products. In addition to 
the industry partner RCT Power GmbH, other 
manufacturers will also benefit from the achie-
ved results through the intended publications. 
It is conceivable that the research findings will 
be incorporated into proposals for fire protec-
tion standards. Fire departments can adapt 
their operational tactics to the specific require-
ments of fires involving home storage systems 
based on the research findings. Furthermore, 
homeowners and insurers are to be informed 
and made aware of these issues.
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Simulation of gas combustion in a home storage 
module during thermal runaway. 
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Simulation of heat conduction between several  
battery cells during thermal runaway. 
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