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Optimal Operation of Active Distribution Network in Energy,
Spinning Reserve and Reactive power Markets Using Virtual Power
Plants Concept

H. Nezamabadi' MSc. student, M. Setayesh Nazar?, Associate professor

1- Faculty of Electrical Engineering, Shahid Beheshti University, A.C, Tehran, Iran, Email: h_nezamabadi@sbu.ac.ir
2- Faculty of Electrical Engineering, Shahid Beheshti University, A.C, Tehran, Iran, Email: m_setayesh@sbu.ac.ir

Abstract: In this paper, we propose a new method for solving of optimal operation problem of active distribution networks (ADNs)
in energy, spinning reserve service, and reactive power service markets using technical virtual power plant (TVPP) concept. TVPP
with considering network and its DER constraints provide active operation of distribution network in order to maximize its profit. A
security constraints price-based unit commitment (SCPBUC) model, whose security constraints are related to the supply-demand
balancing and to the operation of distribution network, is proposed. In addition to optimal bidding in the markets, the proposed model
results show that ADN with using VPP concept can operate its network securely. The presented model is a non-convex nonlinear
mixed-integer optimization solved by mixed-integer nonlinear programming (MINLP).

Keywords: Active distribution network, technical virtual power plant, ancillary service, spinning reserve, reactive power, mixed-
integer nonlinear programming.
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