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Methods of lifetime estimation RWTHAACHEN

m Real life tests using application specific load profiles
o Valid only for pre-defined scenario
o Time consuming

m Aging model
o Accelerated aging tests
at defined conditions

o Can be used for a wide
range of load profiles
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Accelerated aging tests RWNTHAACHEN
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Calendar aging:
Time dependency
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Temperature + voltage dependency RWNTHAACHEN
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Cycle aging:
Cycle depth + average voltage dependency
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Holistic model RWTHAACHEN

. ' calendar aging cycle aging
Load profile + Stress factors:

Temperature profile t T, U Q, DOD, QU
(lor P, T)

Initial Fitted

< impedance aging N
) X
® parameter parameters / § @
O, ¥ SRS
s & 9D
&) o
2 &
D ) <
< Updating

parameters

Lifetime
prognosis

18.11.2013 Johannes Schmalstieg 9



Electric-thermal model RWTHAACHEN
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Conclusion RWTHAACHEN

m Commercial 18650 cell aged at accelerated conditions
m Describe capacity loss and resistance increase by mathematical functions

m Holistic model simulates calendar and cycle life
o Current or power profiles can be applied
o Ambient air temperature profiles are possible

m Verification has a good match

m A powerful tool to optimize BMS strategies and battery lifetime
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18650 Cell Checkup - Temperature Comparison
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