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Applicability of Altitude Correction of 1 m Level Gap Positive Lightning Impulse
Flashover Criterion
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(1. School of Electric Power, South China University of Technology, Guangzhou 510640, China;
2. Electric Power Research Institute of CSG, Guangzhou 510080, China)

Abstract: The flashover criterion of insulator and air gap is an important simulation model to evaluate the lightning re-
sistance performance of transmission lines. The flashover criterion at different altitudes needs altitude correction. The
Uso% flashover criterion can be corrected by the g parameter, however, the more accurate flashover criterion, namely, us-
ing the volt second characteristic and leader propagation model method, still lacks effective altitude correction. Aiming at
the composite insulator used in 110 kV line and 1m rod-plate gap, we carried out the positive polarity standard lightning
impulse tests in plain and high altitude areas, respectively, compared the influence of altitude on impulse flashover char-
acteristics, and analyzed the problems of existing altitude correction methods in Usovw and volt-second characteristic
scatter correction. Then, a positive standard lightning wave leader propagation model suitable for 110 kV single compo-
site insulator and 1m rod-plate gap at different altitudes was fitted, and the U-t curve calculated by the model was
compared with the test volt-second characteristic, verifying the applicability of the leader propagation model to carry out
the altitude correction of flashover criterion by changing the relative air density. Finally, by comparing and analyzing the
effects of different leader propagation models on calculating the lightning withstand level of 110 kV transmission lines,
the accuracy of altitude correction of flashover criterion of leader propagation model is verified.
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Fig.1 Test schematic diagram
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Table 1 Test conditions
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Fig.2 Typical test voltage waveform
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Table 2 Test meteorological parameters
FJE(10 m) (2100 m)
i ih B xR SR EES MxE SR/
C /% kPa T JE/% kPa
HEAMGT 248 62 101.0 22.5 76 79.2
A7) 5L 16.6 66 102.1 22 70 79.0
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Table 3 Usov test results
kV
10 kV HEALT Uson 1 m BE-HUAI B Usov
XAt ik 5 R PR
(2100 m) (10 m) (2100 m) (10 m)
RRIE 617 760 541 612
RERLIESR 747 755 666 612
1600
------ R T
AR —FERKRIEE
s TR KT
— —WmEBRKRIERS
> 1200
=
S
1000
800
600 : ' - ' : '
0 2 4 6
t/us

3 10kV BEE45 1 milEk 5P ERAREM R
Fig.3 Comparison of volt-second characteristics between high

altitude areas and plains of 110 kV composite insulator
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Fig.4 Comparison of volt-second characteristics between high

altitude areas and plains of 1 m rod to plate gap
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Fig.5 Standard wave leader propagation model verification of

110 kV non-equalizing ring insulator
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Table 4 Goodness of fit of the positive standard wave leader

propagation in this paper

110kV BE&%42 T 1 m -5 (AT
(2100 m) (10 m) (2100 m) (10 m)
WAL 0.986 0.992 0.987 0.968

xS EREPAR T

Table 5 Short-tail wave test condition
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Fig.7 Short tail wave leader propagation model verification of

110 kV composite insulator
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