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Discussion on the online monitoring for non-solidly grounded system power line based on a temporary
disturbance injection
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( 1. Hebei University of Technology, Tianjin 300130, China; 2. School of Electrical Engineering, Shandong University, Jinan 250061,
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Abstract: A new on-line approach using a temporary disturbance injection signal to detect the electricity transmission and
distribution lines is presented, since insulation problems between phase-line and ground arise frequently. Based on electromagnetic
field and electromagnetic wave theory, voltage and current moving waves along parallel wires can be influenced by the essential
characteristics of media around the wires. Based on the theory, a temporary high frequency disturbance is injected at the branch point
to scan the whole line insulation around and pick up at the end terminals for analysis. Being proved by simulation, it is of several
merits for effectively finding out the unusual insulation changing , discriminating abnormal line, and analyzing the location of error
point around.
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Fig.1 Diagram of online monitoring method by introducing

disturbance signal
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Fig.2 Wire element model
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Fig.3 Equivalent element circuit of branch transmission line
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Fig.4 Simulation waveforms of terminal voltage changes

caused by partial insulation variation
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Tab.1 Variation of the second wire element

EH G=10"S G=107S G=10"S
AHAL -67.552° -68.789° ~79.7209° -134.98°
MAH 18.129 V 182114V 183438V 10.7975V
BIfE 30.206 V 301665V 29.8912V  26.6615V
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Tab.2 Variation of the fifth wire element

EH Gs=10s Gs=107s Gs=10"S
LA -67.552° ~70.884° -95.48° 150.179°
M {F 18.129 V 184894V 167245V 61759V
W 30206V 299938V 02902V 19.5734V
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Tab.3 Variation of the eleventh wire element

1EH G =10"s G=107S Gi=107s
ML -67.552° -68.153° -73.904° -112.81°
T 18.129V 18.1958 V 183276 V 10.1442V
B 30206V 29.6927V 25744 V 111013V
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