9519 % 45 10 EHEMEAR Vol. 19, No. 10

2025 4 10 A SOUTHERN POWER SYSTEM TECHNOLOGY Oct. 2025
NERS:1674-0629(2025)10-0141-09 FE D HES:TMSS HAFRERD: A

DOI: 10. 13648/j. cnki. issn1674-0629. 2025. 10. 014

BRI BENZFETEL-REREBEERT FIFE

!, Bk, BEE, HHET, E4E, FHA°
(1. PE &7 & MBS EGwNE B ARHE, 7N 510062; 2. KK %%15 B F R, KX 430072)

WE: AFEAHERKEHTHFE-MERTLNRAAEFHE, BERMMAEKRERERKEFTSmFE-RER
*%1‘%@%%“5&%1‘&%"‘* FRAFKIGHERBRMEN B MRS R AR & FHE, 2 KEHEL RW
FFEEW LR, FlEdEaAsHLEMAREX, FFREREN . REVRBENK, WA KA FE-R BT A R4
FZIBEFARERE; RRKPNE, AR FHEFTEEMHEAN 104, 5kV/m, WAMEKFH & T EHES
84.7kVim, S AN AR HEE FT=ARKRFHEF R EHEH38.9%531.6%; MARKKERAEKGAR-TFHEF L
EAELS K& EA RAFHERX Z, ﬁ%%**%k%%*k@%ﬁm%%ﬁﬁﬁ Kk R 98 5 & 5580 K
Y4 £ 3 1A) BR 26, % 5% FE 69 %o 35 TR 5 X PR SR AR M £ S xT R R LR E W Yrn ., FFR AR T A i K%L
KA+ F RT3 5,

T MR, WAEK; MBEEE;, FFHER, FF8E; FHEFEEMHE

DC Breakdown Characteristics of Conductor-Plane Air Gap Under
Simulated Crown Fire Condition
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Abstract: In order to study the DC breakdown characteristics of the conductor-plane air gap under the crown fire conditions, a 5 m air
gap conductor-plane breakdown test platform is set up. The combustion characteristics and the DC breakdown characteristics of the
air gap of pine crib fire and crown fire at different combustion phases are studied. The relationship between the flame height and the
breakdown voltage of the gap is analyzed and fitting equations are given through regression analysis. The results show that: at differ-
ent combustion phases, the crown fire has different impacts on the insulation strength of the air gap between the conductor and the
plane; at the maximum combustion phase, the average breakdown voltage gradient of the pine crib fire is 104. 5 kV/m, and the aver-
age breakdown voltage gradient of the pine crown fire is 84. 7 kV/m, which is 38. 9 % and 31. 6 % of the average breakdown voltage
gradient of the air gap at the same altitude, respectively. The average breakdown voltage gradient of the gap has a good linear relation-
ship with the flame height. Comparing the DC breakdown voltage between the pine crib fire and crown fire, the influence of the dif-
ference in flame characteristics between the temperature and height of the flame zone on the insulation strength of the gap is weaker
than the influence of the difference in the characteristics of the smoke particles in the smoke zone on the insulation strength of the
gap. The results could provide guidance for risk assessment of short-circuit breakdowns on transmission lines under forest fire
conditions.

Key words : power transmission line; crown fire; combustion characteristic; breakdown characteristic; breakdown voltage; average

breakdown voltage gradient

BEUH: EFEARPHEIEE I H (51677138) 5 /P E R 7 HLRIAT FRDEAE A RIRH T H (CGYKIXM20220105)
Foundation item: Supported by the National Natural Science Foundation of China (51677138) ; the Science and Technology Project of China
Southern Power Grid Co., Ltd. (CGYKJIXM20220105).



142 FEITRMEEA

919 %

0 3l

T [ g U5 5 07 o0 SR I 4 A,
B ORAERMLHBAE T, RE 20224124, kE
220 kV S LA - HL e 55 9 i L 4R i R K 38 87. 6
Jikm't M R RS T ARES S, M
SEE RIS E 22, A/, M, B
SR L R IR figeit, BT 2015—
2020 4F 110 kV DA I B 55 252 1 B e, 28 Ji St
KA 377 ULl Bk I S L kSR R R
GAREBEERZE -,

L KRB e (Y L . 728 PE SR L B Z i AR
TR 23 S B Fh 2 k2 IR B 4 K 7 8 R R
5 S Bk i 28 B %k Wk ) S e EL R D ) R
6, BT, E N XK S| R IR 2 v
i 2 L A AR GBS, Sk 13-19] 4331
BFFE T KA e | RN S . IRBURL | Wk 25 DA
X Tk ] B R A S, R PR i
H D RS F R T AR KET, &
U2 AR S AR e 1 5 2 - i B
PEBFSE .

EL A G TR 5 K RIFSE 2 4 v T K 4k s
Bt R SERIFT T W 5EE R A WL LA B R e
fiE ISR 7 A R A S 1 [ ok et
SER TSR AR SR TR AT I
BBFTE, TPRT &K%, WEl Rmfh = EHEx T
SRR EE KRB B PO BIFE , KRR T B
IR R ITTHGIN , K R 5 I 6 B AR 5 18 o T e
1521 R KA — Rk i 1L KRB, ok
KRB E ST A K, IETFIE 2R FH AR B S A
UL K ST G- AR ] o S,
IE T ARSIBR, i F R E K A T S -
B 0 B 2 P BIF 2 o ) TR K AR e L B i 3 3t i
P, xR E R, A ST
KGRI P T 5 2 - W PR A0 ] I o 2 e e 4 B
M. ASCHEEE T K RBIL Gk SRR T A,
ZRIAAE R KRR, . PR T AR A 556 k 4%
R Sk AR 5 m LB o 2, % HL AT
AR K S5 R S - AR A i 4 o
b, BT I T s i L R 1 R R 2 K
BTG RAE S .

T

1 REIEE

1.1 REFEERHE

B 5 K S T o 2R Rt 00 5 A
BN, R 54 R AR ] IS AUL S2 i Hi 2 2
P - b R B, AR S e o 2% T T B A S it
AR, (BB B TE AR AT A AR R T, AR
FL AR 3 T K 4 b Rk S5 M TRT R T o B4 F A
IV B AEAR AR E 1075 A e 5 DA Sl
JHCE AR T SR AR R AR Ry, S TR S L G
T o IR R 1 — 5 KA B A T LR AL
SRRIOsE, RPN B 0] JCAE A b ic 5 KGR
WIS St . ML ANV T W%
PLIFF L, AT R A SRR 5 S R B, JF
AIECA R O SE A  BAT RS R, B 0~
2000 C. w8 A KC0E L M5 e B SR AL
B EUR S 0 ERCE BOAR RO XA 3], (R s 2
JE I 4 PR A R AR

DEDNNDNNNNNNNNN
g T
HESH PR
i BG4
EEA 6_}, O O
: Ik S
5w Chimre [ ,
t kA :
b g

1 REFEHRER

Fig. 1 Schematic diagram of experimental platform
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Fig.2 Crown fire and crib fire experiment platform
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Fig. 3 Pine crown fire in different phases
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Fig. 4 Temperature variation over time at different gap heights
of 5 m gap under pine crown fire
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of 5 m gap under pine crib fire
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