31 534
192 2011412 HSH

ey NI R B =
Proceedings of the CSEE

Vol.31 No.34 Dec.5, 2011
©2011 Chin.Soc.for Elec.Eng.

XEHS: 0258-8013 (2011) 34-0192-06

FESHES. TM852; TM 713

XERERE: A FRSES: 47040

R HR ok S B 7S Ay  4 P B ] BO A SR I T 5
A% g, akel, kx? FAZE!, KEF!

(1. XEAFEARETLLET(TEHFHEAKRS), Y 4T 230026;
2. YE @ T B NARG RSN AEN B, [ EHEABER AEIMT 543002)

Experimental Study on Flashover of High-voltage Transmission
Lines Induced by Wood Crib Fire
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ABSTRACT: In order to determine the influences of forest fire
on the flashover property and mechanism of air gap under high
voltage transmission lines, the flashover characteristics of
simulative AC high-voltage transmission lines (single-bundle
conductor, double-bundle conductor and four-bundle conductor)
under the effect of wood crib fire were investigated and
compared with the gap breakdown characteristics in air. Results
show the average breakdown field strengths of transmission
lines are remarkably decreased by wood crib flame. The
measured ratio values of the average breakdown field strengths
of gap in stable flame and in extinguishing flame to those in air
(27.3%~33.5% and 39.4%~48.4%, respectively) are found to
be lower than the calculated ratio values (37.4% and 49.8%,
respectively), which are obtained by the proposed formulas that
calculate the breakdown field strength under the high
temperature field of wood crib fire. These results indicate that
high flame temperature is the primary factor while flame
ionization is secondary contributing to the reduction of

breakdown filed strength.

KEY WORDS: flashover; air gap; high-voltage transmission

lines; wood crib fire; average breakdown field strength
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the characteristics of wood crib fire
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in stable flame and fire plume of 3-crib fire

2 EHAREARRFEEREERTHEES
L RSB I
2.1 ARERBREREME

RGBS AEAE BN RS IR Bt ISR BG SR
AL FRBEK S RURBE KR = AR KR RO
Ji 53 A DIt 420 420 A1 460s RS2 B B
AR B K ) I A R i 4 AT A RS S A b BE IR
fiEe B3 BRSO R ek nf LR B, 75
WRIRRE T B, AR TR FEA R kb, it
B HLEPEMIERECA 0.999 44) R Z0] LL1S 2]
AR R i Ky 7.99839g/s. [AIFE, XFT XA
MZARER K, FrEfREE 5 3 15.470 5 H
17.23485g/s. — M KU T O (RIHVRE 80 %) £
hH LS HORNR E KIFFHE . KIFEDZ AT A

%31 3%
O wm
5 oo SRS
— R
4
2
ﬁ_] 3
= 2
BB
1
0

0 200 400 600 80 1000
I ) /s
E3 BARRAMREREAMERIEEHRIUGESZ

Fig.3 Mass loss curve and fitting curve in

stable burning period of single wood crib
N Q=mAH, HHAH NI ARIAZIREER, BUE
18983 J/g. HILATAFER AL . XURBRFN = AR K
TR KIRIN 5530 0 151,84 293.7 Fl 327.2kW.,

] 4 g AR B R ARG I )~ S50 2 A i 4%
REAR KR R I i B AR R IRE . T %, ARBkk
U 52 B A2 P 20 () 1G I S BRI, R AL
DLELR KA, FEAE BRI, i ffi TCO F
TC1 WA RS R e e 43 A 753 1 623 °C, &
TCA(HE B AL 30 86cm) L%y 242 °C, I\ TCS
VI @ T G G £ B 1N ] i [ S W5 i
A A, 3 HH IR T F i R A K PRl i e 3 £
B, AR BT s S s Ag nT DU,
TCO—TC3 HEA FAbTA8E KIAX P, 1 TC4 [k
PEAL T KIAIK o DR T R A e A A 20 00 e 1 i
25 ORI . BURBRAT = AR B KA IR 1 2 53 0 A
1.25. 1.45 A12.05m.

ZE YR T e S P RN s 8 NG il )
B, DRI e SR A T AT X, DR X
P RE A MR I 4 I SEIG 2528, N aCh kG
JEHBHRE To=750 °C, KJGEMFRIXMEEE 7=300 C,

800 | —=— ABK
—o— TUALK
—a— R

600

i

400

200

0 1 1 1 1 ]
0.0 0.5 1.0 1.5 2.0 2.5
B B/m
B4 ARFAGEHIIGFHRES HHL
Fig. 4 Average temperature profile of wood

crib fire during stable combustion period



5% 34 1

o K R S B BT OB 0TE 195

1M 2 A% K B SRS =100 'C, Jf
HAN R AR KA DXFIRI I X R i B2 53 A1 3 AL A 43 B
SN
22 FEHRSESLZEFHRELE

B R BRI o o 5 2 R A iR
PSSR 0%, i Hom o 28 SEI AR AE — 8 IR 2,
DRI AN [) S 36 45 1 B A3 20 I s v] B AN [A] o Oh Bl
ARBE O 23R Bk 2 HL RS R 5 ), i Sl 4l
AR BRI et . LRI RN T,=17 °C,
AHRTWESE R 40%. SEH BRI 1 s, Rk
FEAV R F LT T R A A, £924
345kV/m, W% T Fonseca! %3 2t 250k V/m i
B, AR5 SCER[12] <R BR AR 27 1758 370 kV/m
i MR IFELNEHHEFREAN, A
283kV/m, THKT 250kV/m.

£1 TEPFEBREEMSELHETHESH

Tab.1 Breakdown parameters for

various simulative transmission lines in pure air
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Tab.2 Breakdown parameters for various simulative

transmission lines in stable flames and extinguishing flames
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