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Breakdown Characteristics of Conductor-plane Gap Under Typical High Risk

Vegetation Fire Condition
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WANG Huaqing®, HUANG Daochun’
(1. Electric Power Research Institute of Guangdong Power Grid Co., Ltd., Guangzhou 510080, China;
2. School of Electrical Engineering and Automation, Wuhan University, Wuhan 430072, China)

Abstract: For predicting accurately the trip risk of overhead transmission lines under the condition of mountain fire
and improve safe operation level of power grid, the breakdown voltage characteristics of conductor-plane gap under
the condition of typical high-risk vegetation fire of Southern Power Grid are studied. The fire combustion characteris-
tics simulation test platform and mountain fire gap breakdown simulation test platform are set up for the study of
flame combustion characteristics and gap breakdown characteristic of such five vegetations as the pinus yunnanen-
sis, metasequoia, eucalyptus, shrubs, and thatch, and the replationship between the flame temperature of different
vegetation, flame height, ash content, and fuel heating value and breakdown characteristic of conductor-plane gap is
studied. The study results show that the relationship between the above factors and the average gap breakdown volt-
age gradient is approximately linear and its multiple linear regression formula is obtained by curve fitting. It is
found by using the entropy-weight method that flame temperature has the highest weight in vegetation combustion
characteristics,, and pinus yunnanensis has the highest risk of fire trip among the five vegetations. The study results
can provide a reference for predicting risk assessment of mountain fire trips of overhead transmission lines.
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Fig.1 Test platform for simulating vegetation fire

combustion characteristics

1.2 RNEERBAERHESH

AR T 777 P I 0T 4 2 s B L B L K B ]
WA R GE T, A5 B H IR s XU AR 2 F AL
IKAZ AN FEARFIZEH, Dok AR AR il
BRI . BORFERABE R KGR BIE S WK 2. 1
HhE A M R T O B ARE B By e BB
MG R 1T m s R p TR A R HL
T A AT R, K o e e B R 2.2 m, JORJGE IS
AR B Az s K AZ BB B AL R B AT D
HR 7= Az B R K BE 2.3 m EARBRBE I A /b
ML B IR R T 2 m 55 BURBE I BOA R
BRRIIETE2 mo

5 R B E R R P Y KB IR S ok
S e ICINCIBS w7 S Ul S6 1 K= I S I D & 2 Vi = =87
T REB BRI BT B . T IO AR K N Y £k %
Bk 1) XRG4/ , PR S B e 1 1 B AR w A T



W5 73 JRIREE, BEEAL, X B, A Y

AR 2 IRUBSARL R K AR T Sk — i ml Bk 28 ek 181

3BT BRI ], DL 3

(a) =FAFA (b) P
B2 ZERMFENERS

Fig.2 Pinus yunnanensis and thatch flame forms
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Fig.4 Temperature distributions with flame height of

different vegetation

A 1ok Xk AN [ AR B Ao S AR i B A 2 i ] A
MR BE N B B B A, 4l R R W R AR [F)
RN BT RN KM B KA 2 B B
2T 18] AN KRR L AT — 2 B2, i - B[]
R AR B o 27 L R B — 2 225

2 AREMEH AN E B T iR 5e

21 HEFEH
PR e Ta) B oy 2380 & BB FE b
W BT  TAT AR 2 A i s, WL S

st
s il
) || e
o]

TAAL | 70 s
2 s G

T L
*i*i ﬁ LRI
L

5 BRIMEWANAEREFRETE

Fig.5 Simulation vegetation flame gap breakdown

test platform
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Fig. 6 Breakdown process of typical vegetation flame gap
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