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Abstract— We proposed a Demand Response (DR) method to
optimize Energy Storage System (ESS) State of Charge (SoC)
and prevent user satisfaction decrease using Reinforcement
Learning (RL). ESS SoC should be managed as an optimal value
for reasons such as peak load responsiveness and battery life.
However, the existing method for ESS SoC optimization assumed
a fixed environment. In the actual environment, each factor, such
as the departure time of the vehicle, is variable. Therefore, there
is a need for a DR plan that can adapt to the environment. In
addition, since DR reduces supply power for user, there is a
problem of decrease user satisfaction. We aim to learn ESS SoC
optimization, shifted load minimization, and optimal
management of EV SoC. To this end, we formulate each element
for RL and design environment to simulate. In the simulation
results, we found the optimal policy.
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