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Predition of Lightning Damage and Maintenance
Using LPATS in Distribution Line Equipment

Tae-Ik Kim* and Se-Ho Kim**

ABSTRACT

Lightning is the single largest cause of outages on distribution and transmission systems in lightning-prone

areas. In this paper. we analyze the damage modes of distribution equipments by lightning and calculate the

lightning-induced voltage by using analysis program. In the calculation of lightning -induced voltage. it is used
the various parameters obtained by LPATS being operated in KEPCO from 1995. Based on the
lightning-induced voltage, we can predict the extent of damages in distribution systems. The result in this paper

is very useful in finding fault location and rapid outage recovery by lightning and maintenance of distribution

line equipment.

Key words : Lightning-induced voltage, Distribution line, LPATS
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- CA : Central Analyzer

- VIS :Video Information System

- LADS : Lightning Archive Data System

- NETMON : Network Monitor

- LWAS : Lightning waveform Archive System

Fig. 1 LPATS configuration
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Table 1 Result of sample calculation (0 :Existence, x:Nonexistence)

7 u Condition | Condition | Condition | Condition | Condition | Condition | Condition | Condition
v 1 2 3 4 5 6 7 8
Ir.lradlpg route of route 1 | route 2 | route 1 | route 2 | route 3 | route 4 | route 3 | route 4
Lightning Current
Ground Wire X X 0 0 X X 0 0
L A X X X X 0 0 0 0
Om 2289 249.3 172.8 203.6 70.6 192 69.8 151.7
200m 183.7 186 129.2 135.2 34 59.2 26.3 45
LIV 400m 162.1 161.3 1114 1108 28.8 249 20.5 16.2
[kV] 600m 153 152.3 105.3 104.1 10.5 18.1 8.6 9.9
800m 147.9 149.2 101.9 1011 9.8 17.7 8.5 1
1000m | 1399 142.6 94.3 97.5 8.1 17.9 7 1.2

- routel : Ground Point of Neutral Line

- routed : Equipment Point of LA
- LIV : Lightning Induced Voltage
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- route2 : Interval Between Ground Points

- route4 : Interval Between LA Equipments
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Table 2 Lightning-induced voltage in parameter change

Paramete Lightning Induced Voltage[KV]
r Om 200m 400m 600m 800m 1000m
Lightning 100 172.8 129.2 1114 1053 1019 943
Current [kA) 20 34.6 7.8 23 211 204 189
Front of 1 220.4 162.8 139.4 1324 1289 120.8
Wave [ ps) 3 140.9 107.7 93.2 88.1 84.0 773
Tail of 50 172.8 129.2 1114 1053 101.8 943
Wave [ ps) 100 172.8 129.2 1114 1053 101.9 943
Radius of 9 172.8 129.2 1114 105.3 1019 943
Conductor [mm] 7 172.8 129.2 1114 105.3 101.9 943
Lightnin 50 2487 162.8 145.4 1400 135.9 128.2
Distince [in] 150 133.7 1089 925 86.0 825 75.1
300 80.0 729 62.9 56.8 535 469
Height of 116 1955 145.6 1255 1187 1148 106.1
the Line [m] | 135 2214 164.5 1417 134.0 1297 1196
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Fig. 6 Application system of LPATS and lightning
induced voltage calculation program
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