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ABSTRACT

This thesis proposes the method to improve MEA’s 69 kV transmission line lightning
performance by adding external ground wire.When lightning occurs at top pole in the existing system,
velocity of lightning wave moving between top pole and bottom pole is approximately 123 meter per
microsecond through internal ground wire. In case adding external ground wire, velocity of lightning
wave increase to 300 meter per microsecond (approximately equal velocity of light).This wave goes
through external ground wire and it makes reflect wave moving from bottom pole to top pole faster
than existing system. This can decrease overvoltage at top pole and reduce voltage across insulator
and backflashover rate. This study which is based on ATP-EMTP program will analyze the direct
stroke lightning impulse to MEA’s 69 kV transmission line. The paper also compares the reduction of
backflashover rate due to lightning stroke after adding external ground wire at the various valve of
impulse resistance, front wave time of lightning and distance between concrete pole. The simulated
from ATP-EMTP program show adding cxternal ground wire will be effective if footing ground
resistance at low frequency is not more than 10 ohms which is recommended by MEA. for
transmission line system. For example, impulse resistance at 5 ohms or footing ground resistance at
low frequency is 10 ohms, front wave time at 2 microsecond, distance between pole at 80 meter, 4
units of insulator, the backflashover rate reduces from 3.93 to 1.92 times/100km/year or 50% when
adding external ground wire. However impulse resistance exceeds 100 ohms, adding external ground

wire can not reduce the rate of backflashover at front wave time and any distance of concrete pole.
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Young 27.0 (932 X. 1g v 0.32
Armstrong and
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Abstract

This paper proposes the methed to improve MEA
transmission line lightning performance by adding external ground wire
from direct stroke on 69 kV pole based on ATP-EMTP program. The
simulated and analyzed results show the voltage at top pole reduces
from 4700 kV to 3000 kV or 36% at front time 0.25 [Ls when adding
external ground wire. In addition, lightning flashover rate reduces from
2.16 to 1 times/100km/year or 54% on condition that front time 2]ls

and impulse resistance 5 ohms.
Keywords: Direct lightning stroke. flashover rate, ATP-EMTP
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