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Fig.1 Schematic of self-disengaging arcing
lightning protection device
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Fig.2 Principle of self-disengaging arcing
lightning protection device
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Table 1 Self-disengaging arcing lightning
protection device design parameters
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Fig.3 Multi-physics coupling relationship of arc
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Fig.4 Device airflow velocity waveform
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Fig.5 Relationship between physical
parameters and temperature

AHror WL v R 0 i EF(E]
(2) fem~FHEITRE
pCP((Z+v-VT) -V (kVT)=0Q (2)
9 (Sk,T

Q=;T( 2‘;)<VT-J> YE-J -0, (3)

Qua = 4me, (4)
KA CONH TR b A BHAS R T IR Q
I Qi BT STAERL &, iR I R G
by NBIRGE S W e LT LS E DY HL R I
J H T o

(3) hirsrfE
p % +V-(v@v)|=
~Vp+ V- [n(VWw+WwW)] +F (5)
F=]xB (6)
Krbrep WER ;n ARSI SR F 1024775
B hGE
(4) REFHH.
p =pRT (7)
AR PRSI EL
(5) Wi I,

B=VxA (8)

E=-Vgp (9)

v-J=0 (10)

J=0E (11)

B =uH (12)

VxH=J (13)

VA =-uJ (14)

Kb WHESR; 0 NHEEGA MRS w N

SCHEESL AN 6 T 7 B9 S I ) LA
B BOE P HIR R O 2 R, S R TR
PUARAS BT R R O A IR RS S R TR 1Y S
Pk i SCHRT 20-21 4t

1000 i Al
' _'\
900 |
cB-Er
800
700
600 |
E so0f —
= PRI AR
W el
300 B2 LR ,\D F BB K
50 Hz FidaeE A
200 |
100 |
N ML K

100 200 300 400 =
x/mm

(a) BLALHEFH

E 6 AR SREA
Fig.6 Model topology and circuit topology
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Fig.7 Current and voltage waveforms
at different airflow speeds
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Fig.8 Temperature distribution and
conductance distribution of
arc clogging phenomenon
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Fig.9 Current and voltage waveforms at
different initial phase angles
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Fig.10 The conductance distribution cloud
diagram of arc extinguishment under
different initial phase angles
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Fig.11 Temperature distribution cloud diagram at different time points
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Fig.13 Schematic diagram of high
current arcing test system
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Fig.14 Photographs of high-current arcing test
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between test and simulation
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Simulation research on arc extinguishing characteristics of 35 kV self-detaching

lightning protection device based on magnetohydrodynamics
XIE Congzhen', LI Yancheng', DU Yan', XIE Xinhao', XIE Xihan®, CHEN Xiyang’
(1. School of Electric Power Engineering,South China University of Technology , Guangzhou 510641, China;

2. Zhanjiang Power Supply Bureau, Guangdong Power Grid Co.,Ltd.,Zhanjiang 524000, China;
3. Shenzhen Dailu Technology Co.,Ltd.,Shenzhen 518027, China)

Abstract: To explore the factors affecting the arc extinction performance of the self-disengaging lightning protection device, a

numerical simulation model of arc extinction process of the device based on magneto-hydrodynamic theory is established in this

paper. The effect of the initial phase angle of the current and the peak airflow velocity of the device on the arc extinction

performance of the device is investigated, and the validity of the model is verified by high-current arc-burning tests. The arc

extinction time of the device is related to the initial phase of the current,and it decreases with the increase of the initial phase of

the current in the interval of 0° ~ 180° electrical phase. The peak airflow velocity of the device is critical to arc extinction. When

the peak airflow velocity of the arc extinction is higher than 243 m/s,the arc can be extinguished in half a period and the re-

ignition is suppressed. When the peak airflow velocity of the arc extinction is lower than 243 m/s,the "arc blockage’ appears at

the outlet of the gas arc extinction cylinder of the device,leading to the arc re-ignition. The findings of this paper provide a

theoretical basis for optimizing the arc extinction performance of air-blown lightning protection devices.

Keywords : lightning ; thermal plasma ; magnetohydrodynamics ; electric arc;arc extinguishing device ;power transmission line
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