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Abstract

In this paper, the effect of AC ripple on the lifetime of lithium-ion batteries is experimentally analyzed.
Bidirectional power conversion system(PCS) is used to increase the efficiency of energy storage systems (ESS).
When connected to the grid, a current ripple with a frequency twice the grid frequency is applied to the battery
due to its structure. Therefore, to analyze the effect of AC ripple on Li-ion battery aging, cycle life test are
performed by applying charge/discharge profiles of DC current and DC+AC current ripple specifications. Based on
the experimental results, direct current internal resistance (DCIR), incremental capacitance (IC), and surface
temperature were analyzed. As a result, it is confirmed that AC ripple does not directly affect degradation and that
battery degradation slows down after a certain cycle. These results can serve as a guideline for optimizing filters
to reduce ripple on the battery side in applications where AC ripple occurs.
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Fig. 1. Circuit of bi—directional PCS and key waveforms for ripple.
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Table 1. Charge/discharge specifications of experimental
battery cells.
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Board | Cell DC / Magnitude of ripple | Average
No. No. DC+AC (Frquency) current
1 DC - 1C (4.84)

o 2 DC+AC 10% (120 Hz) 1C (4.88)
3 DC - 1C (4.88)

= 4 DC+AC 15% (120 Hz) 1C (4.84)

A drEEe AW F Constant current, CC)-7
Z%H(Constant voltage, CV) ®4]o] AR5} CC
o] 3 AFE 1C(4.8A)01H, viEE] Ho] 4.2V
o] =gshH CV REE Aeketh CV 342 iz A
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