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Research on Algorithm for Ultrasonic Array Geometric Location of PD Based on Common
Perpendicular Midpoint of Direction Finding Lines

ZHANG Li-jun, XIE Qing, LI Ling, LU Fang-cheng
Department of Electrical Engineering, North China Electric Power University, Baoding 071003, China )

Abstract: Detection of partial discharge €D ) location is the crucial project of electrical equipment’s quality
monitoring and transformer’s condition maintenance, good array location principle and the algorithm are the
precondition for the guarantee of the location accuracy research. It regards the point of the intersection of two
direction measuring lines and their projection as PD source in traditional algorithm for ultrasonic array location of
PD. The theory of this method is simple and the calculation is not complicated. However, as the influences of
ultrasonic signal’s refraction and reflection, and of variety of measurement errors, the two direction measuring
lines are in different planes, approximately treated as the intersection, a lot of problems may be caused, such as
bringing down the positioning accuracy. Furthermore, this could not get the unique solution which could not meet
the actual engineering needs. Based on the midpoint of perpendicular public of direction measuring lines, in this
paper, the author presents a new algorithm for ultrasonic array geometric location of PD. This method regards the
public perpendicular midpoint of direction measuring lines as the location of PD source which could obtain the
unique solution of the location result and improve the positioning accuracy. The experimental results verify the
correctness and superiority of this proposed method.
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Fig. 1 Measuring the direction of the line vector map
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Tab. 1 Location results and errors cm
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(25,70,90) (32.8,64.7,83.3) 11.6 (35.2,78.6,78.3) 15.3
(80,80,50) (74.7,86.6,60.3) 13.3 (70.3,91.5,64.8) 14.6
(60,90,60) (65.8,88.5,54.9) 12.2 (71.4,82.2,50.8) 16.2
(25,25,100) (18.4,17.7,90.2) 13.9 (31.3,29.7,106.2) 14.2
(30,120, 40) (21.4,113.2,45.6) 12.3 (40.4,103.6,48.5) 15.8
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