
AIG Insight | 05, Apr, 2023    1 of 3 

Property Risk Engineering Insight 

Insight: Lithium Battery Storage and Safety at 
Distribution Centers and Warehouses 
The global demand for lithium-ion batteries (LIB’s) is expected to increase from 185 GWh (185 million kWh) in 2020 to over 
2,000 GWh (2 billion kWh) by 2030, mainly due to the electrification of transport.  The prevalence of (LIB’s) to power 
consumer electronics such as phones, tools, e-cigarettes, medical equipment, robotics, warehousing equipment, and 
battery energy storage systems is also growing at a very rapid pace.1 

The purpose of this Insight is to provide information relative to the safe warehouse storage of lithium-ion cells, packs, 
modules and full batteries.  The identification and determination for safe transit of these batteries are topics not covered; 
however, understanding aspects of handling LIB’s may be helpful overall in determining the appropriate protection needed 
to mitigate inherent risks while they are in storage.   

Similarly, the storage of batteries associated with Energy Storage Systems (ESS) is outside the scope of this document. 

Recognizing the Risk 

For warehousing operations, storing LIB’s of all types and the products that contain them poses the risk of fire. 

Spontaneous Ignition:  

Spontaneous ignition can result from flaws introduced during manufacturing or design leading to a short-circuit, the use of 
low-quality components, or damage to the battery from improper handling e.g. a puncture, being dropped, or exposure to 
excessive heat.2  If a LIB  short-circuits, it can overheat and create a chain reaction known as “thermal runaway,” a cascading 
effect in which the batteries reach very high temperatures and emit smoke and flammable gasses that can further fuel fire 
and explosion.3   

Unique Fire Characteristics: 

Fires involving LIB’s, especially larger ones like those used in electric vehicles (EV) stored in proximity, can be very difficult 
to extinguish. To put into context the amounts of water needed by firefighters to extinguish an EV fire started by vehicle self-
ignition took over 30,000 gallons (113,562 liters) of water and 4 hours.4  

Lithium batteries have one of the highest energy densities of any battery technology today. Following a fault, residual energy 
remains in the battery which can contribute to delayed re-ignition of the batteries after apparent extinguishment. Reliable 
observation has revealed that re-ignition can occur up to several weeks after an initial fire event.  

Quantities and Storage Arrangements: 

Warehouses and distribution centers keep getting bigger, up into the millions of square feet, increasing the exposure simply 
by the quantity of goods being stored.  Whether a large or smaller storage facility, common factors that can contribute to 
the increased risk include: 

• The types and quantity of goods/batteries being stored

• Whether the batteries are stand-alone packaged or in electronics

• The amount of plastic in the packaging

• Whether the storage is on floor, palletized or in racks

• Height of the storage and building roof or storage area ceiling height

• Whether an Automated Storage Retrieval System (ASRS) is being used.



 
Insight: Lithium Battery Storage and Safety at Distribution Centers and Warehouses 

AIG Insight | 05, Apr, 2023                                                                                                                                                                                                             2 of 3 

Warehousing Equipment: 

ASRS and other robotics used in warehouses also use LIB’s, which have the potential to self-ignite or even explode if they 
become damaged or malfunction.  This can occur in part through an ASRS arm that has become worn, giving off sparks 
and potentially catching fire itself, exposing the LIB to heat and ignition.6  Increased exposure can also exist if large quantities 
of batteries for these robots are maintained on site. 
 

Controlling the Hazard 
 

As with any hazardous material, starting with a thorough risk assessment is critical.  While studies to model thermal runaway 
and fully understand this phenomenon are just emerging and global safety standards are not yet established, industry 
knowledge is increasing. Applying the Hierarchy of Controls to the unique hazards of LIB’s may be helpful. Consider the 
following controls to mitigate the risk:  

• Store products/batteries in cool, dry conditions. 
• Maintain a storage temperature not less than, 32oF (0oC), optimally around, 50oF (10oC). 
• When storing batteries (standalone or in packages), in racks with ASRS, contact your AIG Risk Engineer for added 

protection recommendations. 
• Isolate and contain stand-alone and packaged battery storage away from the general operations and ensure the 

area is equipped with appropriate suppression systems (with the ability to deliver copious amounts of water). 

• Use thermography to help identify stressed or damaged batteries and potential thermal runaway situations by 
detecting heat. 

• Manage End-of-Life batteries as follows: 
o Send old, end-of-life batteries immediately to a qualified, third-party battery recycling firm. 

o When old or end-of-life batteries cannot be immediately sent to a qualified recycling firm, store outside 
buildings in a weather tight intermodal containers or trailers (lorries) with minimum of 50 ft (15.2 m) 
detachment from building exterior walls. 

o Dispose of damaged LIB’s by packing them in plastic bags and storing outside in containers of sand or 
other inert material at least 50 ft (15.2m) from all facility buildings. Cover the terminals of the damaged 
batteries to prevent accidental shorting. 

• Develop and implement Standard Operating Procedures (SOPs) for shipping, receiving, handling, daily inspection 
and use of batteries. 

• Conduct training on topics such as battery fire behavior, emergency response procedures, fire-fighting strategies, 
safe battery disposal and personnel protection. 

• Consult with local firefighting authorities to create emergency response plans. 
• For sprinkler design criteria, contact your AIG Risk Engineer. 

• Routine inspection, maintenance, and test intervals should be specified and documented in procedures.  This 
should include batteries, electrical alarms and fire detection systems.  Test and maintenance intervals should be 
based on appropriate industry standards and manufacturer instruction manual guidance. 
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NFPA 13 

UN Transportation Guidelines 

https://spj.science.org/doi/full/10.34133/energymatadv.0008 

Lithium Ion Battery: University of Washington Clean Energy Institute, https://www.cei.washington.edu/education/science-
of-solar/battery-technology/#:~:text=They%20have%20one%20of%20the,%2DCd%20or%20Ni%2DMH. 

Lithium Ion Fire Protection http://fmj.ifma.org/publication/?i=712769&article_id=4069875&view=articleBrowser 

 

For more information, contact your local AIG Risk Engineer. 
 

 

 

 

 

 

 

 

 

 

The information, suggestions and recommendations contained herein are for general informational purposes only. This information has been compiled 
from sources believed to be reliable.  Risk Consulting Services do not address every possible loss potential, law, rule, regulation, practice or procedure.  No 
warranty, guarantee, or representation, either expressed or implied, is made as to the correctness or sufficiency of any such service.  Reliance upon, or 
compliance with, any recommendation in no way guarantees any result, including without limitation the fulfillment of your obligations under your insurance 
policy or as may otherwise be required by any laws, rules or regulations.  No responsibility is assumed for the discovery and/or elimination of any hazards 
that could cause accidents, injury or damage.   The information contained herein should not be construed as financial, accounting, tax or legal advice and 
does not create an attorney-client relationship.   

This document is not intended to replace any recommendations from your equipment manufacturers. If you are unsure about any particular testing or 
maintenance procedure, please contact the manufacturer or your equipment service representative.  

American International Group, Inc. (AIG) is a leading global insurance organization. AIG member companies provide a wide range of property casualty 
insurance, life insurance, retirement solutions and other financial services to customers in approximately 70 countries and jurisdictions. These diverse 
offerings include products and services that help businesses and individuals protect their assets, manage risks and provide for retirement security. AIG 
common stock is listed on the New York Stock Exchange. 

 

Additional information about AIG can be found at www.aig.com | YouTube: www.youtube.com/aig | Twitter: @AIGinsurance www.twitter.com/AIGinsurance 
| LinkedIn: www.linkedin.com/company/aig. These references with additional information about AIG have been provided as a convenience, and the 
information contained on such websites is not incorporated by reference herein. 

 

AIG is the marketing name for the worldwide property-casualty, life and retirement and general insurance operations of American International Group, Inc. 
For additional information, please visit our website at www.aig.com. All products and services are written or provided by subsidiaries or affiliates of 
American International Group, Inc. Products or services may not be available in all countries and jurisdictions, and coverage is subject to underwriting 
requirements and actual policy language. Non-insurance products and services may be provided by independent third parties. Certain property-casualty 
coverages may be provided by a surplus lines insurer. Surplus lines insurers do not generally participate in state guaranty funds, and insureds are therefore 
not protected by such funds. 
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