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The Naval Research Laboratory (NRL) has developed a diagnostic technique to identi-
fy and monitor the state-of-health (SOH) of lithium-ion batteries (LiBs) to improve
safety and reduce the safety hazards associated with lithium-ion battery failures. The
technique applies a small AC signal (current or voltage) to a battery over a specific
frequency range, termed the SOH frequency, which is unique to a battery’s chemistry,

frequency is invariant of the battery’s state-of-charge and can be applied online to
provide real-time SOH monitoring.

The invention relates generally to battery health monitoring. More particularly, the
invention relates to a diagnostic method for monitoring the state-of-health of
rechargeable batteries and identifying defective batteries to be taken out of service
before causing a serious safety hazard. The method first identifies a single-frequency as
which a voltage or current perturbation induces an impedance response which is
nearly impendent of the batteries state-of-charge. The impedance response to the
perturbation at the single-frequency will be largely invariant when the battery is
charged and discharged within the voltage and/or state-of-charge ranges dictated by
the battery chemistry. When the impedance response deviates outside of a predeter-
mined safety factor, the method diagnoses the battery cell has been exposed to an

abusive condition (overcharge). The impedance circuit and diagnostic can be imple-
mented with basic electronics into a battery management system.
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