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TOPICS
 Why is lithium ion battery safety a topic?

 Why do incidents happen?

 How can they be managed?



WHY IS LITHIUM ION BATTERY SAFETY A TOPIC?
 Ubiquity

o When many exist, potential for safety critical events increases
o High volume manufacturing & economic opportunity – increased risk of quality issues

 Fundamental technology
o Reactive materials (e.g., electrolyte, cathode)
o Significant electrical energy

 Societal perception of risk
o Social media visibility and virality
o Long term image retention



WHY IS LITHIUM ION BATTERY SAFETY A TOPIC?
 There have been incidents

o Over 261 air/airport incidents involving lithium batteries (cargo or baggage) since January 
1, 2006. (FAA[1])

o Laptops (>3,000 incidents), cell phones (>2,000), power supplies (>400), drones (>200), 
e-cigarettes, hover boards. (CPSC[2])

o Approximately 63 incidents involving lithium ion batteries in automobiles (2010-2018, 
North America and Europe) (ACEA[3] , Automotive Alliance[4])
• Reference: Approximately 171,500 vehicle fires occur annually in US (USFA [5])



WHY IS LITHIUM ION BATTERY SAFETY A TOPIC?

 Virality Example

[See Sources slide for image sources.]

Have you ever seen this picture?

How about this one?

Google search: 
• Top 60 images for “car fire”
• Top 10 for “electric car fire”
• Top 5 (multiple in top 10) for “Tesla car 

fire”
Incident occurred in October 2013



WHY IS LITHIUM ION BATTERY SAFETY A TOPIC?

 Long term image retention
o Misrepresentation of event for visual impact

[See Sources slide for image sources.]

Picture of vehicle associated with headline, right? Actual event:
• Different continent
• > 1 year earlier
• Different cause



WHY DO INCIDENTS HAPPEN?
 Usage compatibility

o Energy, power, load compatibility
o Aging

 Integration
o Wiring
o Location
o Consideration for usage environment

 Inadequate battery management system
o Charging
o Monitoring (voltage, temperature) with appropriate system response 

 Manufacture
o Cells not manufactured to standards and best practices
o Inadequate quality in assembly of packs and systems

 Physical damage
o Impact/Drop
o Crash/Crush
o Flexure
o Water exposure



HOW CAN THEY BE MANAGED?
 Codes, Standards, and Regulations (CSR) [2,6]

o Generally “follow” technology advancements
• New technology introduced  voluntary, industry standards revised/created  voluntary standards 

adopted as regulation
• Need continuous update as technology evolves

o Designer focus on identifying applicable standard and meeting its requirements
o Effectiveness dependent on compatibility of system and CSR assumptions

 Systems approach[e.g., 7]

o Applicable for new and existing technologies
o Intended to achieve acceptable risk throughout all phases of the system life-cycle
o Effectiveness dependent on consistency of “acceptable risk” definition between decision maker and system 

user



SYSTEMS APPROACH 
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Safety strategies at each level build from lower level designs



DIVERSITY OF PERSPECTIVES IS KEY!
 Diversity of design perspectives

o Cell
o Electronics
o Pack
o Application

 Diversity of experience perspectives
o Test 
o Manufacture/assembly
o Field  
o Application environment
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