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Experimental Study on Influence of Dust Storm Weather
on Power Frequency Breakdown Voltage of
Line-board Gap Under High Altitude
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Abstract: According to the sand parameters around the transmission line corridors in Tibet, Xinjiang, Qinghai and
other high incidence of sandstorms regions and the relevant data of dust weather, the wind speed, particle size,
concentration, charge/mass ratio and other specific parameters for sand simulation were determined, and a testing
apparatus was built. The effect of simulated sand conditions on the power frequency discharge voltage of external
insulation in the gap was tested by using this device at an altitude of 2 200 m. The results show that the simulated
sand dust environment will decrease the power frequency discharge voltage of the short gap below 0.2 m, but will
not reduce the power frequency discharge voltage of the long air gap above 0.2 m, and the charged dust in the air
itself is not the cause of the gap trip discharge.
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Tab.1 The measured results of dust charge-mass ratio
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Fig.1 Diagram of sand environment simulation

testing apparatus
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Fig.2 Picture of sandstorm spreading scene
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Fig.3 Multilayer corona network
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Fig.4 Sand charge calibration system
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Tab.2 Dust charge-mass ratio calibration
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Fig.7 Line-plate clearance power frequency breakdown

voltage with wind speed variation curves

Bt 5 X 38 T, AN [R] K B 4 - i ) B 1) A o 5
T 520 W Ak B AT S i T kg . AN TS
FE4i s, vl FAA SR 5 R R IR i3 1 e &= sr e
A G R,

L gz + %2 =C (3
KO H PR p, WAL g NE I INHE B
z NS CONE R . B/p, v LAFLAR D S s ) 35
BE s gz WA E S35 88 V2 RN e, b4
AR FE B, AR B SRR BTN,
BT PR A . (R, BT RN, R
WAL /N T H R 77 68 , X Bl gz m ] DL AR
(EOILE PTS53N ] U 8 GRS 9 5
(i) B o 2 H s B s, AEL BB T TR B v 1) K e it 78
Jp TG, 1P RIS o 7 R R R e AT SR R
33 AREINRTH D&M 8) BE T4 57 8B E /Y
A
b 2R RL AR 43 ) 3 B 0~125 um F1 125~250
pm, fif B B % 200 uC/kg, A [E JRGE N A L4
PR 0F 2 ) B A 2 F 1 PR s e G PR 8 BT s
M8 BT LAt , A o i R 2% A4 0t 2% A= ] B i 2 H
JESZRAR /N, AT DLZABS A TE o [RIE, v 242 0 45 56
R —TB) B T A 27 F R 5 0 AN B 6, R R R AR LD

<

500 _ ~-0.5m¥E¥
¢ ¢ = $ —A-1.0mFY

1Y

Bh
450 —v—1.5m%?£$
—-2.0mELW4A
> 400 -+-0.5$ﬁ‘$}§3
&~ — s A LOmADE
14 350 v 1.5mA YA
2 2001 ~o-2.0mFA VAR
ig2501 4 Bl
200+
1504 _
100+— ——— -
0 10 18 25
JR3#/(m/s)
()4 %1
500~ 06— o o 05mEDD
4501 A 1.0mEP R
v 1.5mEW AR
400! --2.0mED
] A 1.0m’
z 350 v LSmE YR
IE 300 - 2.0mfT VAR
50| 4 . “ n
200
150+
———o—eo——0
100 T y y y
0 10 18 25
M IE/(m/s)
(o)W 2% AF

B8 B FMITL-RER T 2R B E S
Fig.8 Influence of wind-sand condition on power

frequency breakdown voltage of line-plate gap
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Fig.12 Electrostatic field simulation of

sand particles in line-plate gap
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Fig.13 Promoting effect of sand particles on gap discharge
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