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Fig.1 Electrical main wiring diagram
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Fig.2 Lightning current simulation module
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Tab.1 Tower model equivalent calculation parameters

= | 1 2 3 4
Wb Z,7Q 220 220 220 110
FHJE B BH R,/ Q 26.2  26.2 26.2 53.5

B2 H R L/ ( x 10 *H) 157.2 157.2 157.2 321
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Tab.2 Specific parameters of transmission lines

and lightning conductors
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Tab.3 Arrester volt-ampere characteristics

IR/ A 0. 001 1 000 5 000 10 000

HE/kV 104 180 232 235
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Tab.4 Ingress capacitance and insulation level of

various types of electrical equipment
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A 2 000
CVT 400
HL G TV 100 350
VKT 5 145 300
b 15 2% 100
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Tab.5 Influence of lightning current amplitude on

transformer overvoltage
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Fig.3 Influence of lightning current amplitude on
overvoltage waveform of transformer
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Tab.6 Influence of installation position of busbar

lightning on overvoltage of transformer
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Tab.7 Influence of lightning strike point on overvoltage

of main equipment in substation
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Tab.8 Influence of tower ground resistance on

overvoltage of main equipment in substation
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Tab.9 Influence of the effect of transformer-side

arresters on overvoltage in substation equipment
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Simulation Study on Lightning Accident of a Substation Based on ATP-EMTP

LI Jingli', LI Chaochao'®, FENG Peng'*

(1. School of Electrical Engineering, Zhengzhou University, Zhengzhou 450001, China; 2. Institute of Industrial Technology,
Zhengzhou University, Zhengzhou, Henan 450001, China)

Abstract; As the transmission lines are located in the wilderness where the thunder is continual, lightning
waves intrude into substations along the lines, causing frequent damage to the electrical equipment inside the
station. In this paper, taking the lightning accident of a substation as an example, the ATP-EMTP electromag-
netic transient software builds the whole model containing the line section and the substation. Then it calcu-
lates the lightning overvoliage and waveform of the main transformer and other electrical equipment. We ana-
lyze the main causes of the lightning accident and study how the lighining strike point and the grounding resist-
ance of the pole and tower influence the station. Finally, we propose some corresponding protective measures.
The results show that the accidents are related to the overshot of lightning current invading wave and the long
distance between lightning arrester and transformer, and installing lightning arrester in front of the transformer
may avoid such accidents.

Key words: lightning invasion wave; accident analysis; substation; installation position of arrester;

ATP-EMTP



