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Abstract: This paper studies the real-time pricing (RTP) problem for the smart grids with different kinds of
users through online power fluctuation data. First, it classifies users into different kinds according to their pow-
er usage patterns and uses different prices to guide users’ consumption in the same period. Second, aimed at
peak-cutting and valley-filling, a RTP scheme is formulated as an optimization problem whose goal is to min-
imize the peak-valley difference, and then, a synchronous perturbation random approximation method (SPAS)
is proposed to solve the proposed optimization problem. The properties of the model are discussed and the con-
vergence of the algorithm is proved. Simulation results verify the proposed method helps to cut the peak and fill
the valley, avoid load synchronization and improve the benefits of both users and power suppliers. Compared
with the existing methods, the new method is simple and easy to be implemented, because it only needs online
data about the maximum and minimum of power produced by the random perturbation to achieve the optimal
solution with an iterative formula of price, instead of knowing each user’s privacies. It is not only suitable for
the case with single supplier and multiple users, but also fits for the case with multiple suppliers and multiple

users.
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