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Multi-scenario variable time scale optimal scheduling of active distribution network

based on model predictive control
LIU Zifa',ZHANG Ting', WANG Yan’

(1. School of Electrical and Electronic Engineering, North China Electric Power University,Beijing 102206, China;

2. Department of Electrical Engineering,North China Electric Power University (Baoding) ,Baoding 071003, China)
Abstract: Aiming at the problem that the source-load prediction error has large influence on the scheduling
of active distribution network,a multi-scenario variable time scale optimal scheduling strategy of active dis-
tribution network is proposed based on MPC (Model Predictive Control) , which fully considers the correla-
tion of source-load data. In the day-ahead and intra-day optimization stage,the Vine Copula model is used to
describe the source-load correlation, the source-load output scenarios are formed by combining the scenario
generation and reduction technology. An optimization model with the minimum expected operation cost of
distribution network under multiple scenarios as its objective is built, and the operation status and output
of adjustable resources,such as units,energy storage and reactive power compensation devices in distribution
network are solved. In the real-time optimization stage,the idea of MPC is adopted,aiming at the objective
of minimum the adjustable resource adjustment,the concept of scenario similarity and a method of adaptive
tracking optimal trajectory are proposed, and the real-time scheduling based on rolling optimization and
feedback and optimal reference trajectory is obtained. The modified IEEE 33-bus system is used to verify
the feasibility of the proposed optimization strategy.

Key words:active distribution network;variable time scalejsource-load correlation; Copula model; MPC;optimal

scheduling
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