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Development of Fuzzy Logic—-Based Classification Algorithm in Partial
Discharge Curve for Safety Evaluation of Retired Battery
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ABSTRACT
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Fig. 1 Analysis of discharge data (a) discharge curves of Ref.data
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and normal data, (b) diffusion resistance according to OCV, (c)
scatter plot of diffusion resistance for the identical OCV, (d)

variation in voltage curve slope of Ref. data and normal data
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Fig. 2 Membership functions and conclusion function for fuzzy
logic (a) membership function for the maximun voltage slope
variation, (b) membership function for the diffusion resistance,
(c) conclusion function
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Table. 1 Rule for fuzzy logic

If Resistance is High and Maximum slope variation is High,
then Safety is Very low

If Resistance is High and Maximum slope variation is
Middle, then Safetyis Low

If Resistance is High and Maximum siope variation is Low,
then Safety is Middle

If Resistance is Middle and Maximum siope variation is
High, then Safety is Low

If Resistance is Middle and Maximum slope variation is
Middle, then Safety is Middle

If Resistance is Middle and Maximum siope variation is
Low, then Safetyis High

If Resistanceis Low and Maximum slope variation is High,
then Safety is Middle

If Resistance is Low and Maximum slope variation is
Middle, then Safety is High

If Resistance is Low and Maximum slope variation is Low,
then Safety is Very high
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Fig. 3 Designed fuzzy logic-based defuzzification results
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Fig. 4 Cell voltage curve according to defuzzification result (a)

cell voltage curve with high safety (b), (c), (d) cell voltage
curves with low safety.
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