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Game Theoretic Real-Time Pricing and its application to Load Frequency Control of Power Network
Norio Okubd, Toru Namerikawa (Keio University)

Abstract

This paper deals with an application of game theoretic real-time pricing to load frequency control of power networks including
distributed generators and renewable energies. The control objective is to minimize social welfare problem formulated by each
player’s cost functions, frequency deviations and tie line deviations. A price function is formulated by a game theoretic one. There-
fore each player’s decision is a Nash equilibrium solution considering own cost function and additional price functions. We show
the pricing mechanism to solve the social welfare problem in Nash equilibrium solution. Finally we shofiettte’eness by

simulations.
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Table 1. Simulation parameters

inertia constanij; 12 pu MW-g/Hz
damping constari; 3 pu MW-g/Hz
governer time constarTy 0.2s
turbine time constarify 5.0s
BESS time constanfe 0.2s
Heat Pump time constaift, 4.5s
Synchronising caécientT;; 0.2 pu MW
Time constani 10s
Horizon stepN 5
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Rs =1, x 10Q Ry = diag[100 50]
Q = diag[10000 10000 10000 10000 10000} - - - - (43)
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