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Case Studies Reducing The Impact of Lightning

On Distribution System by Down Conductor Improvement

Arnon Songsang1 Nattachote Rugthaichareoncheepl* and Att Phayomhom2

Abstract
This paper presents the study on reducing the lightning impact in distribution systems by down
conductor improvement and the interference of lightning on power quality by impulse surface flashover on
suspension insulators. This causes the induced voltages in distribution systems. The paper also presents a technique
of attachment on external down conductor connecting between overhead ground wires and ground rods to reduce
the back flashovers. The study has been done by ATP-EMTP simulation in 69 kV system of Metropolitan
Electricity Authority (MEA).The results show that the external down conductor can reduce the pole top voltages

and back flashover in distribution systems.
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1 Detail Values Model
— —— 1. Lightning current
I | | | - Amplitude (kA) 34.40 Ramp
Ground Rod - Front time/tail time (us) 10/350
I | | | o— 2. OHGW
Lighning Impulse Current
- Diameter (mm) 7.94
l” - DC resistance (€2/km) 3.60

Surge Impedance of Pole

3. Phase conductor of 69 kV

- Diameter (mm) 25.65 J.Marti
- - DC resistance (Q/km) 0.0778
M) uaaauudand neullsuilya 4. Phase conductor of 24 kV
- Diameter (mm) 15.35
- DC resistance (Q/km) 0.164
69KV 24KV _24kV
5. Pole
—* - Height (m) 20
External Down Conductor
- Span (m) 80
| | | | - Surge impedance () 451.4
E Ground Rodl - Wave velocity (m/ps) 123
| I I | O—h 6. External ground
Lighning Impulse Current Distributed
- Diameter (mm) 7.94
| I l Parameter
- Length (m) 20
Surge Impedance of Pole
- Surge impedance (Q) 411.27
- Wave velocity (m/us) 300

7. Ground rod (5-100 €)

) UAALUTI Halsuilge - Diameter (mm) 16
- Length (m) 3

7U7 8 nuusiaesszuu laglilsunsy ATP-EMTP
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