
E A R LY  D E T E C T I O N .  S M A R T  M A I N T E N A N C E .  
C E R T I F I E D  C O N TA I N M E N T.

Lithium-ion batteries are essential to modern operations. Their performance is 
unmatched—and so is the responsibility to manage them safely.

•	 Most lithium-ion battery failures don’t happen suddenly
•	 Early warning signs often appear well before thermal runaway
•	 Fast action prevents incidents, downtime, and facility damage

E A R LY  WA R N I N G  S I G N S
Performance clues
•	 Rapid loss of runtime
•	 Won’t charge to 100%
•	 Unexpected shutdowns at 30–50%

Physical signs
•	 Swelling or bulging
•	 Excess heat during normal use
•	 Smoke or sweet chemical odor

P R E V E N T I O N  S TA R T S  W I T H  M A I N T E N A N C E
•	 Operate batteries within safe charge range
•	 Avoid full depletion and constant 100% storage 
•	 Follow consistent charging patterns
•	 Perform routine visual inspections
•	 Keep batteries dry and temperature controlled

S T O R A G E  A N D  H A N D L I N G  M AT T E R
Proper storage
•	 Maintain mid-range state of charge
•	 Store in cool, dry environments
•	 Avoid temperature extremes and humidity

Avoid handling mistakes
•	 Don’t drop batteries
•	 Protect exposed terminals
•	 Keep away from conductive surfaces

I F  D A M A G E  O C C U R S :  I S O L AT E  D A M A G E D  
B AT T E R I E S  I M M E D I AT E LY

•	 Use rigid, insulated, compliant containment systems
•	 Do not use plastic or cardboard boxes
•	 Avoid open shelving

R I S K  I S  M A N A G E A B L E  W I T H  T H E  R I G H T  A P P R O A C H

1. Recognizing early warning signs
2. Practicing disciplined maintenance
3. Proper storage and handling
4. Using certified containment when needed

T I P S  F O R  M I T I G A T I N G  R I S K S  
O F  L I T H I U M - I O N  

B A T T E R Y  F A I L U R E S
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