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Analysis on Flashover Performance of Polluted Porcelain Insulators in High
Conductivity Fog Environment
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Abstract: Except from the two basic and conventional contamination accumulation modes, the common slow solid
mode and the rapid liquid mode, there is another kind of rapid contamination accumulation mode which is even
easier to cause the pollution-flashover. It is related to human activities, such as burning straw and setting off
firecrackers, or natural factors as forest fire and acid rain. Those factors result in the weather condition of high
conductivity and high humidity, due to whom the rapid contamination accumulation is added to the normal one. In
this paper, the relationship between flashover voltage and the fog conductivity is researched, by doing artificial
polluted tests using porcelain insulators of XP—70. Contrast to the process of the pollution’s getting wet under the
clean fog, the variation characteristics of flashover voltage under the high conductivity fog is systemically studied.
It is pointed out that the high conductivity fog decreases flashover voltage, which is more notable on low salt
deposit.  After studying the changing law of the flashover voltage under different fog conductivity and salt deposit,
the relational expression among them was obtained. According to the local meteorological environment, the
warning model was revised, by using the expression. It also can be decided if the insulation configuration should
be improved.
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Table 1 Technical parameters of insulator
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Fig. 4 Effect of electrical conductivity fog on

flashover voltage

Table 2 Test parameters
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Table 3 Test result of fkvashover roltage kV

ESDD/ %5 LR /(S - em™)

(mgrem? 10 503.1 9709 13937 1857.2

0.05 14.9 13.8 13.2 12.7 11.8
0.10 13.8 13.0 12.7 12.1 11.4
0.15 12.2 12.0 11.7 11.5 10.8
0.20 11.3 11.1 10.6 10.4 10.2
0.25 10.7 10.2 10.2 10.2 10.2

PR 28 2R L, vl S 3R 5 X T AR Y
DA 265 R T S WA 5K, B P R B T, I LR
TREWIR, HIT AR R A TR A AL
724 2 K B —E B 5 3R 55 0 TN 4% L TR Y 5

MAAR /N, RIS AR R HIX 5 Z 0 % 8 5
RIS YRS )0 v M AR — O TR T R R
Z X TR 5 RY R AR, 55— 75 T AE I 2 Ml X
B G E N I R R RERTIMALE, ER
DTG R F KA R A N4 o Xk T E 75 7%l X
JEAT H 2 2 C AR RIS B K — E I, LABIT 3
15N R A
23 ESRESHEERATEFYXER

TEHE AT N R S R HREOCR ™,

Ui=A-5~, (1)
A5 B0 45 SRR B AT L, 73 5
U;=8.105 2-50219 )
o Hh A T 1 5 ST R (B B A,
Ui=A - (S+S) ™ 3)

R (1))t S 1O F b PR TR 40 B T T
AT E I 5 S, DR 225 o 5 5265201 0 4 5,
A5 A 1 REEAT 18 I D 6 o P 5
HHG TR, JF% 5 PR A R, 5
TR B BT L £ 25 0 WL 6., TR UL E 1B L
S5 A5 T 0 DA 4 AL B 1 PR 225 8, % 550
MR 7 2 TC RO &, T B4 R 7,

22r
20r

o 18t

gqq%l4- +

=12F
10F

6 FREXGTHEENZEEXR
Fig. 6 Relationship between salt density and flashover

voltage under the condition of clean fog

0.3

307 1000
SR/ (mg e em )

500
Z W5 E/(uS s om )
7 BEREZGHTHEEBRSERXER

Fig. 7 Relationship between salt density and electrical

0

conductivity under the condition of in high conductivity fog



- 34 - 20164F 1 /1 y SN X H52% 1
A EREERN Gl
U;=9.58 - §-0161. 00214 4 .
f 7 @ S 3k

K@) H .S HEFEEHEE S  me/em?;y, RR 55 W
P& 5 20 CHAE TR S, uS/lem, ME 7 Haf
IR AR ORI Ry N Y
A2k FINGHE R, HFRERSRmEs, 5
SEPRANATF, Horp, 38 AR b X T N 4% H R 4 52 i)
W3, RS R 5 I B R G K — PRI,
B A S 25 R 00 43 BT A A

XA A AT A AR S, BLAR2EE N
0.001 9,414 B K 0.856 3, A 45 AT Uf X 4% 5 %
2 MCH B AR X RERE, &K BLER % R 0.05 L 5% N
1 857.2 MBS &0 S o5, B B e E BT T T A B
1y F ik

U;=8.94- 5018550079 5)

PEEF AR 2205 0 0.001 1,815 A 5] 0.919 8, 4
Bk 8 5 1S B BB A L i — b B K R Y B
Wi 5 B O B A P 5 538 55 1 s ) R 3 A T IE B T
R RIS, S KT R SR
EHIT 10 pS/em, B 5672 =0.96 pS/em, ik X
5 Bl 2 R % R M e AR — B,

A 2 20 T FUE R G b 0 T 45 T 7
ARSI TR S AT =W E R RES
B, 0 RS T B I, n] DO B S TS R
B T AR R BN 45 19 55 /L 3 3 BHE 55 21Ok i)
B Ol LA G T IN GG TR BT By 15 7t 5 Fh
Tl XA S A A BOR A T A N Rl
5 TAE RBUN B S 25 R m A, WHE%
SR 1R 2 b 2 % T DT 3 A 7 DN S R T AR
RHE,

3 #ig

1)L S AR T30 1 55 AF B DL, 1 28
e SRCTN iR N A TR ST Y i E SR R S S )
TR Y G115 I R R 5 % T R TS B R A
[F] 1) 48 2% F , 52 e 45 SR AR —FF | R THTTS BY R R
%, 75 DA R R e ™ i 7 A 9 Bl DX 2 S
%G TR E RN TR R AE S,

PALERE S i OE (S E RS R e LT o TR €
RO FR, Hh TAERSR AR S HOR 5 S EEL M
L, HIE AT L2 H s 5 N KRR LR B HF
HL R IR LA AR BN 2 R 3R A 50 U5
Bewm o AEREATINZR BUE I, X T i 3 38 55 R AU
A A O TN 45 L R R AT B OE 2 3 R T AR L R
NS 55 B R AR 0 e, W 4R i 4

(1]

2]

(6]

[71

B BRSO R T A PR RS S B
i A HL B A 5 T LB 5 B A R (. H R, 2008 , 32
(4):1-6.

YIN Qiong,CHEN Yuan. Mechanism of pollution-flashover
in power transmission and transformation equipments
caused by rainfall or snowfall type high conductivity rapid
contamination accumulation and its prevention measures|J].
Power System Technology,2008,32(4):1-6.

WL XK AR SE U R KB AT
AP PR R ] LI R AL L ,2014,33(2): 81-84.
GAO Song,LIU Yang,LU Yongling,et al. A review on op-
eration and maintenance of UHV AC transmission line[]].
Jiangsu Electrical Engineering,2014,33(2):81-84.
FOWLE X, E BE LG T EARUSIME
PR W E W M) = E R A ,2014,40(11)
3336-3342.

LI Qing,HU Wen, LI Li,et al. Analysis of natural contami-
nation saturation tendency[J]. High Voltage Engineering,
2014,40(11):3336-3342.

E A S SR NI AR T 0 48 s i e 2 B 2
ZeFH 0 A SRR RR PR, S R R 2014 ,40(4)
1002-1009.

WANG  Shaohua,HU Wentang, GONG Jiangang,et al.
Natural pollution accumulation characteristics of overhead
transmission line insulator strings of Zhejiang electric pow-
er grid[J]. High Voltage Engineering,2014,404):1002-1009.
£ RMER RS T HIRBE T A% T
VG 2 2 7 19 FARBUS IR ). % B R 4R 2009, 35
(9):2322-2328.

WANG Bin, LIANG Xidong,ZHANG Yibo,et al.
pollution test of composite and porcelain insulators under
AC and DC stress[J]. High Voltage Engineering,2009,35
(9):2322-2328.

FEVERE  DUTLZE Bl . TR = f0 Ml DX 20 25 4R 46 2% 1Y
FIAR BTG R () . i R HR ,2010,36(11):2662-2667.
ZHAN Qinghua, RUAN Jiangjun,ZHONG Lianhong. Natu-

ral contamination of pearl river delta region overhead

Natural

transmission line insulators|J]. High Voltage Engineering,
2010,36(11):2662-2667.

LT AT KR PG R AE L B 52 (D).
MR B TR K, 2013

WANG Honglei. Observation study of the aerosol’s charac-
teristics in the city of Nanjing[D]. Nanjing: Nanjing Uni-
versity of Information Science & Technology,2013.
M SRR A TN I 5 R X A
SR G T TS N AR EE AR ()], L R AR 2014, 38
(5):1373-1378.



Wi 57

EHE, R, EYU, % SRS REX QTR ING R R

- 35 .

[11]

[12]

[13]

[14]

GU Yu,HAO Yanpeng,ZHANG Fuzeng,et al. Comparison
of DC flashover performances of polluted composite post
insulators in coastal areas and inland areas[J]. Power
System Technology,2014,38(5):1373-1378.
PNGEAS | SRR . T 9T R o) RV el IXC b R BB A 4 2% 11
SR [, HL kT 2 ,2010(6): 1-5.

SUN Tingxi,ZHANG Zhengi. The influence of wet precipi-
tation to the external insulation of transmission line in
ZhuhailJ]. Insulators and Surge Arresters,2010 (6):1-5.

T 35— 25 5 R ORI T T A A A 2 1 S e (], T
AR ,2013,37(8):2284-2290.

SU Zhiyi.
transmission and distribution equipments[J]. Power System
Technology,2013,37(8):2284-2290.

TR AR ot 25 A ADL I R ik 2 e A I AR X 1 5 ).
HEFRH J1,1997,25(4):3-6.

YU Xiegen.
solid coating in the similitude of fog sedimentation[]J]. East
China Electric Power,1997,25(4):3-6.

D ) B, e B AR S5 g P g5 0 ER A 1S ).
BeTE HL 1 ,2014,42(12):56-59.

MA Deying,LIU Dong,LLU Ming,et al. Influence of fog-haze
environment on ESDD|[J]. Shaanxi Electric Power,2014,
42(12):56-59.

TRAEE ARG R B0E  GF. A8 N T AN R
J7 X HLALT). W 4R, 2013,39(1) :44-53.
ZHANG Chuyan,ZHANG Fuzeng, LI Ruihai,et al.

parison of on-load voltage methods in artificial contamina-

Influences of fog-haze on external insulation of

Moisture settling test on the insulator analog

Com-

tion test for insulators[J]. High Voltage Engineering,2013,
39(1):44-53.

Bow, G A AE L TR AL AR R R
Yei5 Jr EMIIE[N]. =R #%,2015,51(2):51-56.

WEI Xu,ZHOU Zhicheng,DAI Hangi,et al. Discussion on
contaminating method for high temperature vulcanizing sil-
icone rubber samples[J]. High Voltage Apparatus,2015,51
(2):51-56.

(L#% 29 W)

[4]

switching sure testing[J]. Journal of Tsinghua University
(Science and Technology),1978,18(1):18-32.

Mk B, 77 B . A 07 T A 45 4 0020 T T 3 6 o 1
HOR R IR R[] B TR AR, 1992(1): 1-4.
CHEN Changyu, YANG Xuechang.

switching sure field test of power transformer[J]. Advanced

Some comments on

Technology of Electrical Engineering and Energy, 1992(1):
1-4.
ATH G BRE I, EE K. AR IR R M. 5 3 AL

[15] A¥AE . A0 o O FEL O 328 U5 2 W 3 F 5 46 % 1 55 W IA)

[16

[17

[18

[19

120

|

|

|

|

—

Z5(J). LR AL TR, 2013(6) :47-50.

XUE Hengsong. Research on insulator rime flashover thro-
ugh leakage current regression analysis|[J]. Jiangsu Electri-
cal Engineering,2013(6):47-50.

FEOCRH R E KUK, AR 5K AN i 2 B S
i L SR I 2 R[], i R HOR |, 2013,39(3):636-641.
JIANG Xingliang, HUANG Jun, DONG Bingbing, et al. In-
fluence of fog water conductivity on AC corona character-
istics of transmission line[J].
2013,39(3):636-641.
ZRRAL. 25 v i T B A % 1 S TR TR AR M TR 6
WEFE[D]. d P KR 2%,2014.

LI Yuanjun. Study on the AC flashover performance of

High Voltage Engineering,

transmission line insulator in fog environment|D]. Chong-
qing :Chongging University,2014.

% R AR S SR AT IR b L
SR B P4 R HE BR8P AL 28 ,2014,50(5):51-55.
PENG Bo,TANG Meiyun,ZHOU Weihua,et al.

characteristics of polluted insulators under different im-

Flashover

pulse voltage waveforms|J]. High Voltage Apparatus,2014,
50(5):51-55.

FEXLERL 0 VR AR S0 20 B A I 2R
PERY R[], = R AR, 2014,40(11):3311-3317.
JIANG Xingliang, LIU Yang, MENG Zhigao,et al. Effect of
fog-haze on AC flashover performance of insulator[J]. High
Voltage Engineering,2014,40(11):3311-3317.

ORRE L, XIS | JRI 0 45 48 5 M A8 LR A A 4
LM, dbat . i A R R AL, 2006.

GUAN Zhicheng,LIU Yingyan,ZHOU Yuanxiang,et al.
Insulators and power transmission equipment external insu-

lation[M]. Beijing: Tsinghua University Press,2006.

IHR(1974—), B, GHR TR KENEHLER R,

R & E R AT T,

U AR RS A, 2009.

ZHANG Renyu,CHEN Changyu, WANG Changchang.High
voltage testing technology[M]. The Third Edition.Beijing:
Tsinghua University Press,2009.

T 9, HBUE . FORTRAN 35 5 [M]. db ot iE A K i
Jittt:, 1984.

TAN Haoqiang, TIAN Shuqing. FORTRAN
Beijing: Tsinghua University Press, 1984.

language [M].



