
 

 
 

Flammability Characterization of Lithium Ion Batteries for Storage 
Protection 

Project Description 

Background 
Lithium ion battery cells and small battery packs (8 to 10 cells) are in wide consumer use 
today.  Superior capacity has driven the demand for these batteries in electronic devices 
such as laptops, power tools, cameras, and cell phones.  In 2011, the Foundation 
conducted a hazard and use assessment of these batteries, with a focus on developing 
information to inform fire protection strategies in storage.  Since that time, the 
Foundation has conducted a survey of storage practices and developed a multi-phase 
research strategy.   
 
Research Objective 
The objective of this program phase is to provide a comparative flammability 
characterization of common lithium ion batteries to standard commodities in storage. 
 
Research Program Scope and Overview: 
Based on the previous hazard assessment, and the recently completed storage survey, 
the scope of this program will include three different battery types: 

 18650 format cylindrical lithium ion batteries 

 Prismatic lithium ion batteries in polymer gel packs 

 Packaged power tool rechargeable battery packs with cylindrical cells 
 
Standard commodity classification testing typically involves three to four full scale tests 
of 8 or more pallet loads of commodity.  Due to the cost of a pallet load of batteries, 
which may contain over 20,000 batteries, a modified approach is under consideration 
which will benchmark the flammability of a smaller quantity of cells strategically 
arranged in a rack storage configuration against standard commodities in the same 
configuration.  This innovative approach will permit testing of a reduced amount of 
commodity. 
 
The research program will involve free-burn rack storage fire tests of batteries and 
appropriate standard commodities.  This phase of testing will not include any form of 
protection system evaluation. Instrumentation will be provided to monitor fire growth 
and development, including gas temperature and products of combustion data.  
 
Research Outcome 



 

The data from this work will provide flammability characterization of lithium ion 
batteries which may serve as the basis for fire protection guidelines for common battery 
types in rack storage configurations.  A research report and an engineering summary of 
this program will be made publicly available.   
 
Implementation 
The research program will be conducted under the auspices of the Fire Protection 
Research Foundation and will be guided by a Project Technical Panel who will provide 
input to the project, review periodic reports of progress and research results, and 
review the final project report.  The rack storage fire program will be conducted by FM 
Global at their Research Campus in Rhode Island.   
 
Schedule and Costs 
The test program will be conducted in September of 2012 and the summary report 
complete by year end.  FM Global is donating the costs associated with the conduct of 
the research program, clean up, and disposal, the value of which is estimated at 
$150,000.  The balance of the costs of this program which include engineering and 
program management services and cost of commodity (battery) supply is estimated at 
$250,000, the majority which will be borne by the Foundation’s Property Insurance 
Research Group.  


