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Fig.1 Flowchart of three-stage algorithm for solving

dynamic reactive power optimization
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Table 1 Parameters of on-load tap changing transformers

in [EEE 30-bus system

BIRAE AW AR Z Bl i
i Pl W TR ER PR

1 6 9 0.9 1.1 0.012 5
2 10 0.9 1.1 0.012°5
3 4 12 0.9 1.1 0.012 5
4 28 27 0.9 1.1 0.012 5




%98 B SRR R B SRR R = B B A T R &

®2 IEEE30 TRRZSHRERSH
Table 2 Parameters of capacitors in IEEE 30-bus system
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Table 3 Comparison of reactive power optimization
results under different scenes
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Table 4 Parameters of an actual regional power grid
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Table 5 Comparison of reactive power optimization results
under different scenes for an actual regional power grid
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Three-stage dynamic reactive power optimization algorithm considering
constraints of control device action times
QIN Hai',JI Yuan',ZHOU Chuanmei',CHEN Sheng' ,HUANG Jinbo® ,ZHENG Jiehui’, LI Zhigang’

(1. Power Dispatch and Control Center, Guizhou Power Grid Co.,Ltd.,Guiyang 550002, China;

2. School of Electric Power,South China University of Technology , Guangzhou 510640, China)
Abstract ; In order to avoid the frequent operation of control devices,the allowable action time constraints of fling-cut
switches of reactive power compensation devices and transformer tapping should be considered in the DRPO( Dyna-
mic Reactive Power Optimization) model. However, DRPO is a large-scale , multi-period and strong coupling mixed
integer nonlinear programming problem which is difficult to be solved directly. Therefore ,the DRPO model is estab-
lished with the minimum active power loss as its objective ,and a practical three-stage DRPO algorithm is proposed,
whose core is a forward-backward-pass dynamic programming approach with polynomial computational complexity.
The solution of the proposed DRPO problem is divided into three stages,namely the continuous reactive power opti-
mization calculation in multiple time sections, the stepwise approximation of the ideal reactive power compensation
curves of reactive power compensation devices and ratio curves of transformers, and the continuous reactive power
optimization calculation under the determined reactive power compensation capacity and transformer ratio in each pe-
riod. The IEEE 30-bus system and an actual regional power grid are tested,and the results verify the effectiveness
and applicability of the proposed algorithm.
Key words: dynamic reactive power optimization ; constraint of action time ; three-stage algorithm; discretization;

mixed integer nonlinear programming; models



