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Abstract

Auction-Based Mechanisms for

Residential Demand Response

Jeongeen Hong
Department of Industrial Engineering
The Graduate School

Seoul National University

As the size of the demand response (DR) resource trading market grows, the KPX
implemented a residential DR pilot project to expand its target from large-scale
industrial electricity consumers to small-scale electricity consumers such as houses and
shops. This paper models the current residential DR situation in a multi-unit
procurement auction method, and proposes two auction-based mechanisms that
consider the reliability of participating customers. The first model is the optimal auction
mechanism model, which can obtain the optimal allocation function and cost function
by solving the demand response aggregator's optimization problem considering the
reliability of participating customers. The second model is an auction mechanism that
limits the number of customers who participate in the auction based on reliability. Both
mechanisms proved to satisfy the conditions of incentive compatibility and individual
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rationality, and through a simulation experiment using domestic electricity consumption
data, the expected cost of demand response aggregator and the expected utility of

participating customers according to the two auction mechanisms.

Keywords: Demand response, Multi-unit procurement auction, Optimal auction,

Mechanism design

Student Number: 2021-24543
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