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Fig.1 Principle of single-phase series compensation
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algorithm based on complex normalization
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Improved fast decoupled state estimation algorithm based on complex normalization
QIAN Qiang' ,SUN Guogiang' ,XU Wei’, YAN Minghui*, WEI Zhinong' ,ZANG Haixiang' , CHEN Xing’
(1. College of Energy and Electrical Engineering, Hohai University , Nanjing 210098, China;

2. NARI Technology Co.,Ltd.,Nanjing 211106, China;3. State Grid Xuzhou Power Supply Company, Xuzhou 221000, China)

Abstract ; At present,the convergence performance of the fast decoupled state estimation algorithm based on complex
normalization is still affected by the large absolute value of impedance ratio of some branches. In order to solve this
problem,an improved fast decoupled state estimation algorithm based on complex normalization is proposed. An
angle reference is introduced into the reference values of voltage and power to implement the complex normalization ,
and then the series compensation is carried out for the branches with large absolute value of impedance ratio after
normalization. The impedance ratio of branch to be compensated is reduced by giving an additional reactance and the
influence of this additional reactance on the parameters of this branch is eliminated by connecting a virtual branch in
series ,and the value of the optimal compensation reactance is determined by the mean of the absolute impedance ra-
tio of each branch. The improved fast decoupled state estimation algorithm based on complex normalization is tested
and analyzed in the symmetrical IEEE 33-bus distribution system and the asymmetrical IEEE 13-bus and 123-bus
distribution systems respectively.

Key words : distribution network ;state estimation ;series compensation ; parallel compensation ; complex normalization ;

fast decoupling



