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A scheme for the predictive replacement of
litium-ion batteries, using reinforcement learning

Based on previous results we obtained, it is possible to establish a replacement decision policy for every pair
of charge/discharge cycle index and (discretized) state of health of a lithium-ion battery, using Monte Carlo
reinforcement learning to optimize a state-action value function. This function balances the value of using
the battery for as long as possible against the loss due to outages caused by its unserviceability. The capacity
degradation process of the battery has been described via a Gaussian Process model, which is also learned
as new capacity observations are collected. This model is fundamental for the correct computation of the
expected value function, because the probability distribution of the future state of health is required for this
task.

We expand on this work by applying degradation models with better predictive performance. We also examine
uncertainty around the optimal policy and compare our method with more conventional replacement policies.
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