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Background: The 2016 Fire Protection Research Foundation (FPRF) project Fire Hazard Assessment of
Lithium Ion Battery Energy Storage Systems identified gaps and research needs to further understand the
fire hazards of lithium ion battery energy storage systems. There is currently limited data available on the
fire hazard of these systems including two full-scale open-air tests from the 2016 FPRF project and a
separate project that included intermediate scale fire testing conducted at the module level to evaluate
the performance of fire suppressants. The fire protection and fire service communities need guidance on
protection requirements for these systems in a building. The Property Insurance Research Group (PIRG)
and FM Global have initiated this project to determine sprinkler protection guidance for lithium ion (Liion) battery based energy storage systems (ESS) located in commercial occupancies. Through small-scale
and large-scale experimental testing this project will inform sprinkler protection guidance and provide
recommendations for standards development.
Research Goal: The overall goal of this project is to determine sprinkler protection guidance for gridconnected ESS for commercial occupancies, i.e., 100 to 1,000 kWh capacities. The fire hazard for a range
of commercial ESS designs will inform protection requirements.
Project Tasks:
• Establish defining features for Li-ion battery ESS (e.g. energy capacity, battery chemistry, and rack
configuration) that will be useful for determining hazard classification and protection
requirements.
• Conduct small-scale tests at the ESS module level to determine an appropriate ignition scenario
to induce thermal runaway of the lithium ion batteries.
• Conduct free-burn fires to provide a hazard assessment that is representative of the wide range
of commercial ESS designs.
• Establish an appropriate sprinkler system design that applies to the ESS locations within a
commercial facility and conduct sprinklered fire tests on representative ESS units. The lowest
sprinkler density expected to provide adequate protection will be targeted to minimize
restrictions on the potential installations of ESS within buildings.
• Provide sprinkler protection guidance and recommendations based on the experimental results.
• Prepare a final report based on previous tasks.
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Implementation & Schedule: Testing is tentatively planned for the second quarter of 2018. This research
program will be conducted under the auspices of the Fire Protection Research Foundation (FPRF) in
accordance with Foundation Policies 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.
Reporting and Deliverables: A final written report will be developed for this project which will be
published on the Foundation website. Project deliverables will be useful in the development of NFPA 855,
Standard on the Installation of Stationary Energy Storage Systems.
About the Fire Protection Research Foundation
The Fire Protection Research Foundation plans, manages,
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