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Fig.2 Voltage curves of key nodes in different schemes

under scenario of sudden increase of reactive power
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Fig.3 Reactive power output of each control equipment

under scenario of sudden increase of reactive power
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Fig.4 Active power output of each control equipment

under scenario of sudden increase of active power
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Dynamic voltage control of distribution network considering
coordinated optimization of active power
WANG Yinfeng'?,LI Yize',YE Hongbo’, LING Xiaobo®,LU Chao'

(1. State Key Laboratory of Control and Simulation of Power Systems and Generation Equipment,

Department of Electrical Engineering, Tsinghua University, Beijing 100084, China;

2. China Electric Power Planning & Engineering Institute, Beijing 100120, China;

3. State Grid Shanghai Municipal Electric Power Company,Shanghai 200122, China)
Abstract: The dynamic characteristics of distribution network voltage are becoming more and more promi-
nent, which puts forward new requirements for dynamic optimal control of distribution network. In addition,
the coupling characteristics of active and reactive power in the distribution network also make the control
method only based on reactive power / voltage less effective. Therefore, a dynamic voltage control method
for distribution network based on fast coordinated optimization of active and reactive power is proposed to
achieve voltage recovery at key nodes within second-level time scale. Firstly, the dynamic models of the
active and reactive power control equipment of the distribution network are established, and the prediction
model of the dynamic voltage control system is established based on the model prediction control theory.
A multi-objective adaptive optimization strategy for distribution network voltage coordination control is de-
signed to achieve dynamic coordination of active and reactive power control equipment output based on dy-
namic measurement from the phasor measurement unit(PMU) of the distribution network. Simulative results
show that the method can achieve second-level suppression of voltage fluctuation in the distribution network
and restore the target node voltage to the pre-disturbance level quickly and without error.
Key words: distribution network ; dynamic voltage control; coordination of active and reactive power; phasor

measurement unit;model predictive control
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