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Fig.1 Rolling optimization and corrective control of intraday
reactive power and voltage based on MPC
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control method based on MPC
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Multi-time scale optimal control method of reactive power and voltage

based on model predictive control
XIA Peng' ,LIU Wenying' ,ZHU Dandan', WANG Ningbo>, HUA Xia’
(1. State Key Laboratory of Alternate Electrical Power System with Renewable Energy Sources,
North China Electric Power University, Beijing 102206, China;
2. State Grid Gansu Electric Power Company , Lanzhou 730000, China)
Abstract; Aiming at the problem of rapid and frequent fluctuation of grid voltage under high proportion wind power
interconnection ,a multi-time scale optimal control method of reactive power and voltage based on MPC( Model Pre-
dictive Control) is proposed. Based on the day-ahead optimal arrangement of discrete reactive power compensation
equipment , the voltage is controlled by continuous reactive power compensation equipment within the intra-day time
scale ,which adopts the idea of rolling optimization and correcting control based on MPC. Firstly,the grid voltage fo-
resting model based on sensitivity is established to forecast the voltage states at multiple future moments. Then, the
intra-day rolling optimization model is built with the minimum expected voltage control deviation at multiple future
moments as its optimization objective, based on which, the reactive power control planning of continuous reactive
power compensation equipment is obtained. The intra-day MPC of reactive power and voltage is realized by
correcting the voltage control deviation. Finally,a wind power cluster system in “three northern” regions of China is
taken as the example,,whose simulative results verify the feasibility and effectiveness of the proposed method in im-
proving the voltage control level by comparing with the traditional voltage control method.
Key words ; high proportion wind power ;reactive power optimization ; voltage control ;model predictive control ;rolling

optimization ; multi-time scale
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Fig.B1 Forecasting results of wind power in three areas
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