[ Downloaded from ieijgp.ir on 2026-02-16 ]

Iranian Electric Industry Journal Vol. 14/ No. 3/ Fall 2025
Quality & Productivity ISSN 2322-2344
P.P 54-66 EISSN 2717-1639

A new three-stage model for scheduling of virtual power
plants considering flexible loads

Ehsan Nokandi, Mostafa VVahedipour-Dahraie, Saeedreza Goldani
ehsanno@ntnu.no
vahedipour_m@birjand.ac.ir
sgoldani@birjand.ac.ir

Abstract

With changes in the competitive structure of the electric energy market and the development of
distributed generation resources and demand response loads, virtual power plant bidding has
become one of the key topics. This paper investigates a probabilistic decision-making model for
optimizing virtual power plant bidding in the day-ahead market, considering the participation of
demand response loads in intra-day markets. The proposed model includes a three-stage
programming approach for the simultaneous management of energy and reserve capacity and
evaluates the impact of demand response load exchanges in intra-day markets on improving the
plant’s profit while considering risk tolerance. In the proposed model, the participation of the virtual
power plant in both the energy market and the intra-day market is modeled in detail using an
innovative method based on the stochastic dual dynamic programming (SDDP) approach. The study
examines the effect of participation in the intra-day market on changing the virtual power plant’s
behavior and reducing imbalances caused by production forecast errors. The results show that
participation in the intra-day market can increase the virtual power plant’s profit by up to 2.5% and
improve risk management by 2.7%.
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