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Improved strategy of Givens orthogonal transformation method in

state estimation based on VPAIR elimination
LIU Ying',TONG Weilin’,ZOU Yu',WANG Jianquan®,XIA Yanhui',XTAO Tannan’
(1. Nanjing SAC Power Grid Automation Co.,Ltd.,Nanjing 211153, China;
2. College of Electrical Engineering,Zhejiang University , Hangzhou 310027, China)

Abstract: Givens orthogonal transformation method is an effective way to improve the numerical stability of
power system state estimation,while its computational efficiency is affected by a large number of non-zero
fill-in elements in the transformation progress. The quantity of fill-in elements can be reduced effectively by
minimum degree algorithm-based column ordering and VPAIR column oriented variable pivot strategy. Based
on the above elimination strategy,an improved strategy is proposed to adjust measurement ranking
dynamically in the elimination process. The proposed strategy dynamically optimizes the measurement order
in the process of selecting appropriate pair for rotation,which further reduces the fill-in elements. Simulative
results of the improved strategy and VPAIR strategy in different scale simulation systems are compared,
verifying that the improved strategy has higher computational efficiency and can better meet the
requirements of online state estimation.

Key words: state estimation; orthogonal transformation; Givens rotation; elimination strategy; dynamic

measurement ranking



