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Calculation of transformer substation during direct lightning stroke

LI Gang
(Zhejiang University of Technology, Hangzhou 310027, China)

Abstract: This paper presents the calculation principles of transient lightning current distribution by circuit approach. It simulates
and analyses the distribution of the electromagnetism field inside the building for metals frame at thunder,by electric circuit method,
number calculation method and combination experiment verification. Transient current distribution and transient electromagnetic
distribution are discussed. The electromagnetic value of some point is quantitatively calculated inside the structure and the influence
of electromagnetic field if there is another metal structure inside it is analysed. And the calculation result is rerified with experiment.
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Fig.1 Experiment terrace
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Tab.l Experiment data compared with data measured in advance
T 1 2 3 4 5 6 7
EREE/ % 40.4 20. 2 16.0 20. 2 30.9 23. 4 20.2 23. 4
R/ % 40.9 21.4 16.2 21.4 30.1 24. 4 21.2 24.4
/% 1.25 5.9 1.25 5.9 2.59 4.27 4.95 4.27
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Fig.2 Building frame
BN RECERERE, LEE R, z
2.5 I LY, RebH1xl m, RSN E T, 1 T
fE X2 P INALKRALE B B A4 S 01 3 B e
PR B/ 2 B A BRAE TR B A K B S AHE 58 is GRS
TERL BRI, M2 In RAFTE M R, BRY -
HEAE RSB R AT EXT LG, IR T EAWRE I T
RAEZA, E&RRBAE BN LRERNER, £ 3 EIAERH
S EA RE BRHE _F RN B R E R 2. Fig.3 Short circuit frame structure
R2 ERELREST
Tab.2 Electric current distribution on the short circuit frame
EHHE 3R 1 2 3 4 5 6 7 8 9 10 11 12
HR/A 540 | 346 | 540 194 | 346 | 60 | 57 | 47 181 2 | 4n 290
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Fig.4 Three lines magnetic field comparison
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