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Abstract

Demand Response (DR) programs have been developedhielp traditional power market to meet demand speally with
increasing penetrations of renewable energies. Thigaper focuses on application of a game-theoreticafmework to model
competition between demand response aggregators $ell aggregated energy stored in storage devicegatitly to other
aggregators in a market. This proposed market is elred in each time interval of a day using a repeatl game-theoretic
framework. After finding optimal bidding strategies of the aggregators in each time interval, Dynamidconomic
Dispatch (DED) is performed to update the dispatclof generators based on updated demand. Dynamic piig has been
considered in the proposed market framework in twdorms: Real-Time Pricing (RTP) in each time intervad of a day with
updating demand and supply and Time-of-Use (TOU) wh demand price-based scheduling through dynamic
programing. The proposed method minimizes the fuetonsumption and operation costs and optimally schedes the
generation in grid’s supply side. It also present®ptimal prices during different periods simultaneowsly. Customers in
light of the utility’s optimal price minimize their s electricity costs and optimally schedule their pser consumption in
order to participate in the DR market. The presente model is applied to IEEE 24-bus model.

Index Terms: Demand Response (DR), incomplete-information game-game), Demand response scheduling, Dynamic
pricing, Dynamic Economic Dispatch (DED)

1. Introduction

Development and implementation of smart grid teébgies offers advantages over traditional eleattilities.
Both parties (generation side and consumers) stabeénefit from proliferation of these technologj#s2]. Many
achievements have been developed in demand sipewar grids which allow demand resources to pawie in
the power market for providing different servicé}. [The main advantage of this market is to useavelable
energy resources more efficiently without instalimew generation and transmission infrastructupe@ally in the
grid with higher penetration levels of intermitteehewable energy resources [4]. End-users ofraigtprimarily
wish to minimize the bill they pay to the utilitgifthe energy they require to power their deviée$6]. Opposed to
this, the utility company tries to maximize its oprofit and is concerned with load scheduling &y tmust remain
able to provide adequate supply. In this papeepgated game-theoretic market model has been gedklshich
Demand Response Aggregators (DRAs) compete with eer to sell aggregated energy stored in stallagiees.
The proposed model finds the optimal bidding decisior each aggregator to maximize its own payoffan
incomplete-information gameé-game). In every time interval of a day, after firgithe best bidding decision and
Nash equilibrium of strategies through the gamByaamic Economic Dispatch (DED) is performed to afgdthe
Locational Marginal Price (LMP) based on the updatemand and updated generation supply. Two typesre
cooperative games have been considered in thig:pape is an unregulated game without limitatiortramsaction
powers and price, and the other one is a Staclketmane with a leader to control the transactiongrevand price.
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