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ABSTRACT

During 1998-2003, back flashovers, which occur in the power grid of the EGAT’s
northern Thailand transmission system are 128 times. There are 78 times on 115-kV transmission
system, 36 times on 230-kV transmission system and 14 times on 500-kV transmission system.
Each back flashover creates either temporarily or permanenily widespread blackout. Back
flashovers 18 times, around 14 % of all, took place on the 73-km-long 115-kV tranémission
system between Lumpun 2 substation and Lumpang 2 substation. Approximately 30% of its
transmission towers have above-10-ohm footing resistance.

This thesis focuses on how transmission tower footing resistance relates to the 115-kV
transmission line insulator back flashover behavior caused by lighining overvoltage. The 7-
transmission tower model based on Bergeron’s model is constructed for study purpose.. It is made
of a voltage-time-curve model of the insulator with a parallel switch, high current impulse
transmission tower footing resistance and a frequency dependent transmission line model.
Lightning current magnitude, wave front steepness and physical transmission system factor aré
considered to find out how they relate to transmission tower footing resistance.

The 3 cases studied back flashover using program PSCAD/EMTDC has revealed as follows.
First, more back flashovers take place when the lightning current magnitude rises. Also, higher

transmission tower footing resistance conducts quicker and more frequent back flashovers.



Second, steeper wave fronts bring more back flashovers, Moreover, higher transmission tower
footing resistance leads to faster and more back flashover occurrences. Last, the transmission
system with 1-line overhead ground wire has more back flashover occurrences than one with 2-
line overhead ground wire. From the information mentioned above, the conclusion is that the back
flashover can be reduced by making a transmission tower footing resistance to be lower than 10

ohm.



