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ABSTRACT

With the rapid development of our power system and the improving of transmission
voltage, the reliability power system operation is becoming more and more important.
The sand storm is one kind of serious natural disaster.In recent years, Along with the
frequent appearance of sand dust weather in our country, the influence of sand dust on
electrical discharge of outdoor insulation causes our attention. There are also some reports
on the power system tripped-out accidents caused by blowing sand in China.

The weather of sand dust is generally divided into floating dust. sand-dust storm.
considering the conditions of the laboratory, we design the trial device which simulate the
weather and study the effect of sand dust to the breakdown characteristics of air gap and

plat plane model by the change of wind speed and the charge of sand dust.
The sand storm has changed insulation characteristic of the air. This article study the

influence of sand dust to the breakdown characteristics of air gap and plat plane model
under frequency voltage. So it is necessary to research the influence of sand dust. The
results show the influence degree of sand dust to breakdown voltage and the influence
degree of speed to breakdown voltage. The breakdown voltage increases with speed. In a
certain range, the breakdown voltage is unrelated with the charge of the sand dust; and the

dust particles which settle on the cathode are most responsible for this dust related effects.

After the deposition to the plat plane model, the sand dust will change the surface
medium characteristics of the plat plane model and influence the process of flashover of
the plat plane model. In order to analysis the effect of sand dust deposition to the surface,
this article studies the effect of the deposition density and the moisture Content of sand
dust to the characteristics of flashover of the plat plane model, the results show the
flashover voltage of the flat model changes with the deposition density and the moisture
content of sand dust; the deposition of sand dust influence the process of flashover of the
plat plane model, when the deposition density of sand dust is small, it will form no sand
region. But there is no sand region with the increasing of the deposition density of sand
dust. The energy of power supply is used to maintain burning of electric arc and
movement of sand particle.

Key words: weather of sand dust; air gap; plat plane model; breakdown characteristics
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Tab.1.1 the electric field under different sand-dust weather
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Fig. 1.1 50% breakdown voltage as a function of gap length under negative lightning impulse
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Fig. 4.8 flashover voltage of the flat model as a function of the moisture content of sand
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Fig 5.1 The flashover process of flat model
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Fig. 5.2 The flashover process of flat model with d=14cmand , =0.025g/cm?
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Fig. 5.3 The flashover process of flat model with d=10cmand , =0.25g/cm*

35



HPRRZER L 226183 5 YU RLYTAR I - ARASE R 3 i DR 28 5 A S LB 3

A R R YR b ) — W ey, IX e RE PR f b i e Tl B AR TR
iz5l), A 5.3-5 1 5.3-6 s b RIBkai I e, k8Tt 2l Kk FHES
%%E‘Jféﬁémé%‘féﬁﬁﬁﬁﬁé Ik 5.3-4 P, NI EERESE S0 R n i

HGER R, IS o PR, JERRGE NS . ARG AR I R 2 2 BRI
WIE BT CBRER” PYDRL, IFAEREE TR AN R R, B YRR BRI 2
RIEAE L IIUETE EIT R b A F . GRS, BRI S B G, XA DRI

ZO IR
5.1.3 SRS FIREER LI INE D12
LB AR TR S, FLN 2 AR o R 4 i I 24 id Moy =
1 (t=0ms) 2 (t=500ms) 3 (t=1180ms) 4(t=1195ms)
. .
5 (t=3420ms) 7 (t=3640ms) 8 (t=3644ms) 9 (t=5380ms)
9 (t=5390ms) 10 (t=5962ms) 11 (t=5963ms) 12 (t=6141ms)
13 (t=6210ms) 14 (t=7549ms) 15(t=7554ms) 16 (t=7578ms)

5.4 5% (ESDD)FIK# (NSDD)A 0.2mg/em?® #1 1.2mglem?. #E 55 d Sy 1dcm I SEARS A I 2% i 75
Fig.5.4 The flashover process of flat model with /2 espp=0.2g/cm? P nspo=1.2g/cm?
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Fig. 5.5 The flashover process of flat model with ¢=14cm. m=2.7%and p =0. 05g/cm’
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Fig. 5.6 The flashover process of flat model with d=14cm. m=5.2%and p =0.05g/cm?
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Fig. 5.7 The flashover process of flat model with d=14cm. m=10%and p =0.05g/cm*
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Fig. 5.8 The Electric Field Distribution of flat model
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Fig. 5.9 The normal electric field Distribution of flat model
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Fig. 5.10 The tangential electric field Distribution of flat model
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Fig. 5.11 The contrast chart before and after flashover of flat model with p=0. 025g/ cm’
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Fig. 5.12 The contrast chart before and after flashover of flat model with p=0.05g/cm?
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Fig. 5.13 The Electric Field Distribution of flat model
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Fig. 5.14 The Electric Field Distribution of flat model
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5.15 The tangential electric field Distribution of flat model
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Fig. 5.16 The normal electric field Distribution of flat model
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Fig. 5.17 the Partial discharge of flat model with d=12cm
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Fig. 5.17 the Partial discharge of flat model with d=14cm
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