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ABSTRACT

The domestic and foreign scholars have observed the spark discharge, the strong
electric field and the phenomenon of the radio interference signal in the weather of sand
dust. The friction between the different size sand dust particles in airflow movement can
cause the sand dust particles to deposit the opposite charge. The space charge region
formed by the sand dust charged particles have effect on the discharge characteristics of
the insulators surface and the air gap between the transmission line phase to phase and the
wire to the tower. The power system tripped-out accidents caused by blowing sand or
sandstorm have happened in China. There are some reports on the flashover of external
insulation caused by the sandstorm at abroad. The sandstorm has spread from the north to
the southwest. The dust fog and drizzle is hanging over Sichuan, Chongging, the three
gorges region and the wider area linked to Guizhou and Hunan. There is sand dust
particles deposition on the insulation surface when the high humidity and light wind
surrounds the insulation surface. Therefore it can provide a theoretical basis for the
external insulation of power system design and safe operation in frequent sandstorms area
that the electrical characteristics of the external insulation of power system in sand dust
weather is deeply researched. '

Based on the analysis of the literature and the research results relating to this topic, a
typical flat plate model and two real insulators are taken as the research object in this
paper. The ac and dc flashover characteristics regularity of the flat plate model and
insulators in wind sand environment is studied by the experimental and theoretical
analysis methods. '

Through a number of tests, it is found that there is the polarity effect of the dc sand
flashover characteristics. Under the negative polarity voltage, the flashover voltage of the
flat plate model increases with the increase of the wind speed in wind sand environment.
The flashover voltage of the flat plate model in weather of wind dust is lower than in the
weather of wind. Under AC voltage or negative polarity voltage, the flashover voltage
reaches to its minimum value as the sand dust deposition density increases, while the
positive flashover voltage always reaches to the maximum value. With the increase of the
moisture content of the sand particles, the flashover voltage of the flat plate model
decreases under DC voltage and the flashover voltage is 52.34% lower than the flashover
voltage of the flat plate model surface depositing the dry sand particles. When the
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charge-to-mass ratio of sand particles changes in some degree, there is no significant
influence of the charge-to-mass ratio on the flashover voltage of the flat plate model.
When the diameter of the sand particles changes from 100 to 350 micron, the flashover
voltage of the flat plate model is unrelated with the diameter of the sand particles.

Under the AC voltage, the flashover voltage of the XP-70 porcelain insulator and the
FXBW4-10/70 composite insulator increases with the increase of the wind speed in wind
sand environment. The flashover voltage of XP-70 porcelain insulator and the
FXBW4-10/70 composite insulator with the upper surface depositing the dry sand
particles is little lower than these insulators surface clean. The flashover voltage of XP-70
porcelain insulator with the upper surface depositing the moistened sand particles is
16.13% lower than this insulator upper surface depositing the dry sand particles, and the
flashover voltage of FXBW4-10/70 composite insulator with the upper surface depositing
the moistened sand particles is 10.26% lower than this insulator upper surface depositing
the dry sand particles.

Using the high speed camera, the process of the flashover of the flat plate model and
two real insulators in wind sand environment & sand particles deposition on surface is
photographed. Under DC voltage, the band without sand occurs at the edge of the flat
plate, then it moves forward the high-voltage electrode. The band without sand under the
negative polarity voltage is bigger than that under the positive polarity voltage. There is a
dry sand band on the flat plate with the moistened sand particles deposition and the sand
particles hardly move under DC voltage. Under AC voltage, the arc is blown from the
insulator surface by the strong wind. The charged sand particles on the insulators upper
surface are blown away by the electric field strength and the discharge channel is
surrounded by the moving sand particles. But the sand particles movement is not found
when the sand particles deposition on the insulators is moistened.

Key words: weather of wind sand; insulator; plat plate model; insulation surface,
flashover characteristics.



FAL WX BB EE B

ANFEEFTRM BRI (A SUL
REBENANERINES THITHHRTAERRBHOMARER. REHHM, BTXP
A MUAREMBUR RIS, RXPARTHAEACLRRBRSLHATR
K. 5R—R TR EN BRI RS SER T B s
HERTHE.

2RRINEEEL: IR BZ AWt S

SIEA: 2‘1& ﬁ&ﬁ HFEH: ozwf. £l

FhReXERERSH

EANTEETRERKFRRRE. FAELRXOME. KAZLRAE (F
EELEURNXLSXHEE. FERFMLEAMIL L OHEELIRER) (B
TR “ERE” ), BEEEEAN__T2Ae3 ( »
RETFEEZAYT CEHER) BTREH (KD 7 (P EFEEARTEH
BREE). (PERFRLHLARTETHEE) UR (CERKFFREMBIEL
) P2RER. (TEBLEARTLIEEE) (PERFMLEAR
XEXHFEE) T UL ET NS R AR FEEER LT HR, FEZRA CNKI
(FEMRREFELE), £ (PEEBRETZMRIOPEIRE) PEARMELR
M L, RER “ER” AEERMEXNBEMABAN LS. FARNERK
FALRAZH. FORIMEHFRRFRIL, TUAFRINEHRIES N
&

O
EEEA: % 1 1 BT ﬂ&&ﬁ

;,-7 £ £ HotH
Fo FHETNPERIARER “WRE", AASUTAE:
FRXRTFHERY, REEE___, wENEE___ % A A,

VB AU R B BRFEIT R F R R E— T



ERKFFMLFAIRT 1 &g

1 &g

11 BEHRMESNEN

PERER MG RENRRENBEKE, HRINESNEL. PiR
Ko, EHBTERE, PR, 20 HE 90 FRE, RELFEADLEE
FFARHERA S, FEREATHEIT RS AD LR, 2007454 H2H, 27
RIERFSIS, EFPLETER“K=/A" FALEEET 1EURENTE
BEBARS, “H” EHE—FKEEH “28”. LY LRNTEEREE,
HEXRESBERAS)I. B, WEEHKHEKE “A%” AATESR, g
KR 400m, ABMES. @A, IR, HRAERSHSHERLXEER
t, SEMPLROBERE, REARRTHEE, BERE “HHAiL” HIg
HIScHE, FEHEKEEKBERRNITER, GEREPE. PREBEHRESTERR
MEEHK, b REHEEREEIXEHX AN LIS BN B ERH R
S AR TF R R R W, RF R RSP MR R KR
B,

RETERAM 750kV F 1000kV 85 B EXE BT L REFR O TR
X, EERMERT, RENXEIBES—BR4ERE, BERKTIRNZELE
%, RAERAMERNSFRABRITEGEEN, FaMRLETERRA
EE,

EVLREFHTES, hTRFES Y RER U R LB SHKT
[ R RAEY R L T s, BREKHUREHER, SRR, BRR
PUNGARPERSS, MTTSREEH R BRI A, W% PR A [ R AR Xk
FRABRMAL TS, SERRNEYE, BB HEHNRENTRET.
2006 43 A 28 B, EXMERD LR, UREMERERHHE 30 ZE, dTY
LRERFLBELBE, HAKXERERIR. 2006404 A 10 H, ARHHK
RETRUPAERS, A—RABREHRBRRAET 15 FRBINEFTH, AKX
KSFPHBFLRFEFSAIRAMMER. 2007E4 A9HZE 12 B, HFBEAILHEE
AEHHX HRAYLRNAERS, 4 H9A. 10H, PLRHRET, HEE
X 220kV L. FTRLELRBEE, 220kV (MEFHXE) RELEZREHEMNE
B,

2009 £ 4 A 23 BEXERNE, FEIHHBSELURSE 6 KPARR, X
RASEHANTEERKNYWERS. HEB. AFS. HR. TE. KE. LE%SH
HRXERHYREEARS, HPHREABARETHE, TE. WEEPESHI

1



BRRNFHEZAIR 1 i

Kt R, REEHHRNBDEREERTRPLR. 24 A, 1 30 MEH
PBARS; 25 ARARAERAR, 2R HEMT, FF. @8 825 Ak
HE AU ST E AP LRABRE, GIb—WMsE 25 B RS SRR —
BERRSEII K 1088 L, BIFERSENAE LHNBELF.

RHRA T RANTIF AR 25 R R A% T £ REIEEM, Th
PARSHRR 81 RENSMES R H AR L BTREDBKE KATEEN
2RPEX BN RALLETAEHAEENE L.

12 ERSMARIK
1.2.1 RidiEEhifsR>

M 19 LR AMFRFHE B A EERHARDES) 5PEL; 20 A 30
FRFEX RO RHTRETR, KETRIFAYEE KRG T XKIERD TR
¥ BRI RN E HHR RN F BB SR, T 1941 FHRIEE (RS
BAREYS EYEE) . EXBETPREREERYENST RS, FB58% 3 HHE
KEEMEHER . KPRBRIED LB EHARNES; B 2B
T RABENTNES; TEBEBDLFHEETESFRFE—BNBRMASHE
BapiEshh. BRNMBRE, PLTREREZaEZELTAERY LT
BBEFHI IV LR,

20 &2 60-80 FER B TFAMRTUEIT KE . & EEHITERE MBI R ILHE L
WREENE, FRAIBTT XKEMRFALERNEETE, DEIARKXSHET
FROENNEBIREEERBMROER, SRS SAMEEEEERER,
SGEBERSN ST EXN R B NSIHEHT TRARBHA, BNREERS
BXEHAAARREATFEERRR DR BEIT AN LELR. REEE
Anderson T 1988 XK T B4 “simulation of eolian saltation” RJi83C, X+ MEHI
YRR, EXEPRERGEEESVE, BiiikeE s PR NEREY
BB RELERE, BdEBYRNRGERERS, BT ROKBESHNEHEBR
ERODTER) B PERSHENIE, XBLRETRLRGEREEY LHYE,
BEEE LRERK.

REHTRAEZEEEE (1963 FEABANER), RPRHIATIES EHFH?.
NAERLEVIFFR, ZMREFRTRERBSARM I ITEHERAADE, NE
BRI, BRWE, FEVERENRYEEITHA, BE TRAHEE.
122 RbBHR

MARH, CWAEEHRNMN (Lahem!”), RiTEEREZIEEIT A, B
BB, BRTHE, XHRHEAZELE 20 HE 40 ERFKD5E G



ERRFEMLFAIRT 1 i

H&. W5 Latham FAFRYEANREERAHLE, BPRERELEYHT
SRR A MRS R RS E, RLRNENREEEREST, K
Y, RRREWR RS ETREEE SRXERREERE, M
FHFERMIMBMEREERE, B8, RRTFEERE: wREPRHEENSE
WRAGET, ETREREELATEN, GBTFUREREHEKSTY, mWH
ETURRENKS FAREE FAET HD MAZERET (OH), EETF (H)
BEHMET (OH) HEANIEBE, % (M) BETANT LMHERR, M
FET (OH) H5a%, NTHBEREAE. Creeley Bt URRRY, 24 HigHs
FRBH 60pm. FTEROARLERH. HARBRE MR, HisRREs
FiARF. tER2MHKERGFEHERFRAETRALRAE, B4R
NF 250um B, BEHYRAE SR ER; TEEBATF S00um K4 EHEMF.

EX PR BRI ERFFO R, FRARBEER TENDR
e EESME R —RY B 77 7E. 20 42 90 RIS, Schmid! SERIA
KRG TSRS BT T E BT, SRTL: RpagHaEahmet,
SREHF AR EEET 0.017m LHBHBER 166kV/m, BRI HESF
R Bl B O A B R D . ZESEI W B4 RAUKERN b, Schmide 44 THI
HERSEFMRTRIER, WA DRIR:

E=51y7°¢ .1
Kb E BRI RIFEAE, BA kVim, y RHE SN, B4 cm.

2 Mk RIPIRE 11 2L LS B Qb iy R TR . R
HEEURAYERNRERLSENYEEFR T AASRNE. £RAR: YR
B R LB YRR R R R MK TORD, BERI A LA R i
TERHENNFRARTRN, KRBT REEMERN L, SHRASER
MAHAR:; EHARET, B/ MRPRERIRALH, HafmBEkT AR
VRIS RIEE, EARRATEEA, REREEARRERTREREES
AT LT BEVRIRD RGN “HaY” e AB%, 720 m/s HRGER,
BEMBAMERHEE 20 UL L.

P EHEREX SR RS TRHRRNERES YL RRaRFTE
RER, TREZHAGHORGFERFALT. HPLEPEBRBHY. BY
BURMABBHYHARERT TRULY, BAUTFLER:

OVYRES, BARVLEIREERANGLY. EEBREHY. BBY
LHMAKEBHY 3 LRI EF, AFKSRAARRYE, BAMHEE-74kV/m.

OHRHEREMBIWREHRE. RE. WRKRE. SkE. SRBEERHR
EMEL. YR 3 HEHHRP, BEESHENEGREB RS MR &

3



T T R

HTF, BIHREEXE KT, BYYRNAE KRN, SKESTHGZHE
ME—ERE, EMKBBLRF, YEKEE 05%1.0%Z AN, BHiFREEE
®n; EREKEXE 2%, BHIFHEEXFHRRERD. BRERS, BIFEE
FRY HBHBATERE, FEREMITRD .

@V REFHMEREER A TYRZ A RIH SKEZ B §RE 1 ERS Ry
HRERATHNEESHBERRK. & “FHRERER” SR, BREREDH
iﬁ%Eﬁ%ﬂiﬁ%HEOHﬁﬂﬁmﬁﬁﬁo—ﬁ,k¢ﬁ¥%mﬁ,%ﬁ
NBIFHGURA, KR THIELR, YWHSKRENRESEDRE R, WEE
WIERH . MRKEES, WRMBKERIGE AR, X EE R RE S
AENERE T TRPUME RIFRERDYFEHRE. RE. YRR, 24K
B, ShREERSEHZL.

@BHEHEBAREHBERF R D 304uCkg, ERFRAFREL R
158uC/kg, WBRERBA/VRA AN, ERESRLRITHME, ERKER
EA R E R EAT. XREN, EFHRKYHE, BT WHhmERESR,
PHZBNEREEEREE, ENHRERFERRFRIERS, MFHFRABRRE. Ib
BFHRMGE, BFART, Ty RimibaR By h ERkE.

CHFHENTELERRN, ERBHBENELT, BIHHTUSHHEHHE
Y, UBEMTRZAEEPREEZRE. B, EASEELT, BESIHR
WIBB A 1 #3575 o] LU 2R .

FEMEREX ERFES TREMAMPESVELE AR F SR %
FARGFERR, TREMDERRSEMHT, PENSEBANEYE, BET
VLEENZHREERRLEWAER. FEELRFRMUTRE: SEBMHEERNE
R BAR, BEIREOAERNNES: BUYRRZNNEA, BAERERRE
FAE bk, BREMK, BAERTD, PERPIERMABTHY RS
HERRA TR ERERZ R TV LRAFRRBRIEAE; SEMEHEFERN,
HEGH, S EfKR, SREREXMAN, BB FLAFRIBMEEH
PRI E 2-4kV B BB BRI . ,

AL ERFEABRESERA T RERBTBRMAEDAN, 4L R. 2%
RARKRMRLEBHHARETE, ETKEOEERRITREHEER, APHRHE
BEAT AR, HRNAARANEA RIS AN . BRREOERE K> TEER,
LR RIREIE S BRE E B ABHIR 24k, KBEBEAER H;0H OHE T, SHt
BEARSASFHEEE () BFREANRANBR M, H0 t OHLIERM
MR B R R B R A B . S MR E S RA 0.1mm,
0.2mm # 0.4mm =FHHBMPRRRYPR AR ARFE, FHRBELTEHRES T,

4



FERKEF LR o1 #p

YhR AR AR 750 Ri. 100 IR 50 K. RIERRE, 7 3 K IIBRH RS S,
RAA/MGBR L% s BB R AL N KB P BN E. NS
TR ENT. X—GEERBET RS RIFOE A, RN EER T SRER
P R e T — VR RN '
1.2.3 Rk 3 &= 5 ja pa gt a5 =20

PEYbH¥, M. L Qureshi A1 A. AL Avainy %2576 s phfi s ERHR AR IR
¥ YT e ] BRI B AR (A BB A R A AT SRR TR . R, WA
ERGEFRET YN, KEWEESHEES. BRR,. YRR
MR %, ‘
OB R

EEH. BEMSEEERT, FYLHREE S0%HEHFaESABER. &
WREXR, WHE L. 1.2, 1.3, 1.4 FiR.

&

—— WL @
eatome ED LA

¥

i
¥
>
=
k -}
T

sm- g’; I~
! + :
ol :
e ! | €
|
il |
29 I
© | L
w0} [

I R aa ey ) ei'i:cﬁ!'t;nt;o
(M) BRAETE (cn) . RPRACTE (cm)
B 1.1 iRt E drpd e EAE R T AR 50% B 1.2 EREE BBk TR
HFHESEBRERHXR 50%th F L EE S RIBRIE B IR R

Fig. 1.1 50% breakdown voltage as a function of Fig. 1.2 50% breakdown voltage as a function
gap length under negative lightning impulse of gap length under positive lightning impulse

ME 11, 120 1.3, 14 TUEH, PAXEEER so%hFRERRSN=
MRIBRELE.

TRt EER T, EERARRE, YARERE 50%H T EER MR
FEBREE B EM A, ERREERENE, YOS Es st

5



ERRFEWT#ARX 1 %R

A ERSKEERRER, YRR 50%d % 8 1 LR B 2 i R 4 B
WK, EEBHENEHE, PANARTETFHIEK: CRIRKR, ¥
AR T L E W,

TEER M RV T, R RIBRK ) K BRI 8], ¥R AR 50%
HFaER/N: ERERKE, PAXER 0% FRERE B,

BHUTS#: | .

1) 7SRRI A, B b EAR s 50% 7 A L SR b b 50%
HFREED,; , |

2) HYAK, EHRAANT, Eamd 50%d e mELEREmS S0%H TS
FEER.

3) By, SRRREERR R E TR B,

4) YRR, ERSFRENERBA. TR KR ST
WA

4
:
i

5

GOV ALK (V)
50T 5 BLIE (kV)

k]
SN RE (V)
BO%TE R EBLIE &V)

¥

LUT:
B 1.3 ARt sRErd B R TEBR 50% 14 EARSERAE R B AR A T EBR 50%
mERESERERNXR T RE SRR X R
Fig. 1.3 50% breakdown voltage as a function of ~ Fig. 1.4 50% breakdown voltage as a function of
gap length under negative switching impulse gap length under positive switching impulse

@tE-1R 8B
HEER. BEFHEERT, gt ]RREFEEEREGHRE L
T4&iL.



ERKEFEFARIL 1 %

1) EEREES. BEMEREART, PANTSARTTFRELREY
.

2) TR ES. BferdnEART, ARKRTSHEARR, W LS
Fi, PAIEER 50%H 5 B ERENRR GRMKE). YAEER S0%dFs
EABHEE HARE). PAEXER S0%HFaAELHEYH (EEWKER).

TEEARKR (BIRANXIR), YRR 50%M03 5 B ERE, FaR 50%
M F R/, ERRGENETE, YO E TS RNREE N
RAEEEH A TS |

EREKEARKR EHARE), YRR S0wnETaERE, e
BE S0%A0a S R MO I T Bk . FEMBR TR A, YA EERTY
R AR LR a3 R R A B K

ERARRR (EERRE), YAormRdrsttH s .

SONHFBIE (kV)
~

o R mmM
*HbZMPR

ol " i ! t
° 0 & 100 )

0 [ ]
: RIBRACR (cm)
B 1.5 EAREERprEEEER TY AN HF BENEH S RBEERXR
Fig.1.5 50% breakdown voltage as a function of gap Length under positive lightning impulse

R EEEERT, BHUTER:

1) EEREXR, YALFERE S0%MEFRERK: EFSKERRXIR,
YWAERIER 50%MHFRETE; EKEBRER, PENEBRHOEFRETHER
.

2) BYLR, BEMBRMBRRITE-RERE T W,

3) YHREREN, MERGFRENEHEKR. b FREX RRGES

7



BERRFWMEEMRT 1 &®

i 2.

BERAZ OIS TSRS HE FRERHTHRD, RRd, KEk
WIEE 0-12m/s, BB R HHRIEBIEER 3-5cm, YRR AT 0-35%10%Clkg,
BHNARE: BLLH, EEXHEFEELEDLH, KEEBRENEAT
I E—EHABEAEEAA, ARTRGTFRESHLHEREES: FUL
B, BIBRERREFRES AR AP ETE, SERRENSLER. A8
i COMSOL Multiphysics B 47 80 EL48 1 4P 35 R H ok 1x10%Ckg, P22
WEH 10g/m’ B, B LA SR AR AHY 2x10%V/em, XRER
HL AR Rl R BT 5 A L R E T

KR E (kV)

8

1.6 % TREBESRERDIXR
Fig. 1.6 Effect of wind speed on the flashover voltage of string insulators

REEASMIZE D LB ZEREFRHERNTRER, B RFE
MNESEBEFHFENEBEERUTSE®R:

1) HYLENRALL LML, AREFERFERET, EEREKERE,
HafrF B EmD, FEKERR (15em<d<S0cm) B, HEHFaEHK; FEERYE
FHEMERET, B-HBAREFREESHERERT, HEARZELNRD,
E-RERNEFRELHEZMK.

2) AYAENREILY IR, ERUEREFSEETRBRERKT 50cm, £
Wtk R fE ph i i B T B BREEE KT 70cm, YAXFIBREF HEERE LW, BRE
BT 50cm B, IERRMESRAEm S BE T HEF RERA, EBRER/NT 70cm 5 i
Wt iR ETREFRESK.

3) AU, RRMXRGFRESHEHRZENYPEEX, SRERENY
THR.



BERREMLEMRX 1 &

1.2.4 R348 GG R E A R A5 1 0 B2 M 03¢

B REH M.Awad ST T WL 4% FNEHFEEHOR, HMT —&E
RIRE .

EREH, YhEd SHEEE NG L — W EaRERL R R
PHEZERHREEFFEE. BEEERAERD. &8 MET BB EARYER KNS
HEREEZD LN AL T NEIFENER. HHRAERA:

@ P Fa% TN R ERK;

@ BEXGEMIGKR, LETFRNEHEEM, 2REA—EEN % EEEL
BTEM, mE 1.6 Fia; '

® AZFHINEBREREESREMNF#H B ERYHH RS KT, nE
1.7 N BRE B EHRBER, WERRE TR T NS BEERERH BRI
EBEKERMHETRBERNEX.

S0} - AN e .
— 8
m -----------------------------
=
é
@m .............................
¥
K3
0
4 § 8 w2 H .
Mg BRETINEE V)

A EEFEEMHASEE (RN LEMKAZZREE)
B #%FERMHAKEE (2BRM ELFENNAERSE)
C #ZTFXRNEEE (&BM_LATREME AR TEE)
D #HFLRNERE (SRR _EFRMA A ERBE)
B 1.7 £ RMNERREEBERK/MEEFNEEE
Fig. 1.7 Flashover voltage of the string under the effect of charged grid of a.c and d.c voltages

BERRKEFBERBEHMN TR FRERRESENEZRD, B 1.8 hER
FREREET, PHRENNSBESPRTREERNXR.

MEFRTLAEH, BEENRENEM, PREZKNSBEMEDRITRERRN
TUFEERME (SREEY 12.5mg/em?), YFEEPMTFETF 0mg/em’ B, ¥
ERZEEL TS LK STRFEAT S0mgem’® B, WHENEHEELTYE

9



ERKFMLEMIBX 1 %R

W, SRS KT .

0 50 100 150 200 250 300
TSR IR A (mglom’)

B 1.8 FREMNEBE SR TIRERRER
Fig.1.8 Relationship between flashover voltage of flat plate model and deposition density of sand dust

1.2.5 ATHERID S SIRIME T L RELFRISHFIEMAR

HRERNEFLEEZTNE, PERSRBRESH TEXRE. YERS—F
H&WRAZTFRBEMNRAENHE, EERENMRHERGZSNREAD LM
FEMRENR (R-AFWAEK). H—FHH, PELRFETAEEZTRAMRGER
HEREHENRN, REAMSBEEERBRGSM, R XDERERNERN
RAESTTRE. ALXERENEEEHEATYLRAEERLRZHTTY
EREHRE TR AL TG R . R LR BRLE /T 100pm FIFFE
b FRLE T S0um HIEFE TIREZE T AU EMTRAMAINaCL 1% 6: 6. 1 TE
HESTR. RREBPRNERAFTAVE. BHELE. NaCl BEHHH
56.6mg/L. 56.6mg/L. 9.4mg/L. & H:

OEHRALREHT, BAEETHE, HBELGZTFHE, BEEN™E.

@HE%GT LHMREHEXRFTLHE.

OFE A4 FHEERURGRK, HRAWRAM, j&0EmELsE X))
B/, MERD, LPREBHBIR, B0 L TREERFEUNRE S
#. .

ORNBBEGTLEBEH M ZCBEHERAE, HEYTREERME
HARERE, TUSA=SNFLEHENWASES, $BLEEREH ik
BER %% F LERA.

OMRAL&HT, HBEREETESES, =48ED, RNLERGERD,

10



ERKRFM 2RI 1 %

ORMASLRRESESARNIRNS, & FALETFHRYSEEEX
FHEHET. S

DORRARERNH K AH T ECRRARSHEEER. TELHER LT
BRTPRBRRE, VRN Do/ MR, SERREESITRES, &
R TSR, % . REFRHA TGS, REW TRADLSTER
.

&R, HUHDLROFREEEDLROTARD LR RGN R
GeoMp g UM B R AT, EERN, HTDETRAHRL RIS
BHYWITILERD, FTENFSERANAZ N SRR B TR E
PR b AP P A EATRR. BB AT T A A
g FHOBSF AT T —E IR, (Ve — i AR, S TE Rt
FREWHAAE, Ehf. EantafElT, BE5ENE. TEK. ¥
R A7k R L B R — LR — AR IR A W, AR, X
FREMAT, BETYEME— RS- REAREW KRN, EPExs
GFHWHRHE, EPEMEETRGHEYROZRTNT, BE LR
B PRMKE, TUREMASTASKHELE. 0. BRREEAT, #
T EMBETRSHENTROLRTN, EFATSLE. TAREHAEE
TSR RAEIERT, PAMBKTREHIENEM, DR R i
ST, FUBATRRY T4 gn EMAE e L3,

1.3 AXHHARASE

g PR, BRYLHE THESEBREEZ T RESER T —SRAE R,
EZEAREHETIERE, BRAMEKEAS. WESSARFE, RLEXY4E
XS PR BRI EN R RSOR, ER%TFHE, X344 LEHEIRS
B FINEIFERRMN, BAENEETNESESITEANIT.

Hk, &3l XP-70 B4E%T - FXBW4-10/70 8 & 4% F M FRE R S BT R
%2, #TXANERBETYERE P LG T RGN EBCRRE R RRME
W, FELEWT: '

ORRRLHFEFHIRE. DEHBRERUARDENFEN AL TRRNE S
EHEW; HE4RERGIRRBRNRBRE SRR S% T NERF T
I,

OMRRLAERHRE. YRR, YEABEEE LR LRI R
HNLHEEMER; F44REREIBREZINBEEREF RIS
7.
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1.4 KZE/hg

AERWTRIPIRAMEOREN, FXE RSP AIRE i 2R S ik
S EMNTIRRT T RERS, 3 EEASFIRGRER S T R85
RNBERHEARBER.
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ERRFF LA 2 ARRERTE

2 RWRERAZ*

RFRIFAVA TR EIR, REFBIFTHATHIRGIH T PR R AR
HEWHRANEERRORE., RENFEHTEHEANE.

2.1 RERE |

DLRS—BARRL. FYRPLB=RRIER ), HUUREREILE
HARA=EMIE. SRALRIOEY, BRTEIGHRUGRBEE, W
B 2.1 Bi. AR AMSMESHEENEN, AXELRE SRNEEY
AP LBRAUNRRER T T FIAINRRHN. BLHEREAD LA ERE
SYEHEFRARHANPLRS, BTARARPRIT, SHEEN PR
ST S b Gk Sz Gber ] 2T

AXRBLBOBEHN D 25 —RFRILTHPLRR T FELNRENS
R, MRDTENEEONENSFEOER, RREEOE 21 fix: —£H
RPLESLETOVBRSENRENSHELN, S8 b TFHEDLR AT
HBE, W)l ERE=GERAS)I B, WRAEN KK ESLS TR
RAWER, SEREEPRIR. REK. SRR, ST
21 PHRPRE, TRETREES M LS LT RR.

RN S

. g rLEEK
AL B v —
l A¢T » = A | & \ T L
7 e AT e e
7
-
P l
140¢m

2.1 RREERER
Fig. 2.1 The schematic of test device



BERKERLFAIRL 2 REKREBER T

ZERERERE: RYRAMARN, SEDER 2.5kW, HRGERRE, RiEH
KX 10m/s; EAREE B%REE, #PR-HEE—EE, BENDRAEEE,
ATEFRE., WRAFERERMN, KEARFLLW LA, SRETERNRE
— & RER W L BMYETE. £RMNATTBERRAM. &4EH 1.2m, KH 1.4m,
A 0.8m. BEFH 04m, KK 2.1m, X Odem. BIHHLTHEAIAEREFF,
K53 B 40cm, 20cm, & 40cm. REALRKETFTELHEL, RYRHARNE
B4 0.1-0.315mm.

22 KR

R BHERERENE 22 fin, HPRERNIESE: BUEEEN 200kVA; B
ERRA 1A, BARE 0~400V, FHEER 0~100kV; AERNEESH: TiE
ZFEH 200kVA, HAELE 380V, HiisE 0~400V; {RIFEEFE R MIFRME S 5kQ.
ZRRREERAF¥RMBEERETREEFEARERXEALREATHRL.

T H

Ro K
{1
Fi

e,
BT

(1) Xk
T B DGpg R HM|,\M K
2 T #
11 ‘
‘ (2 Hit

T: HES, B: TEZ, Ros Riw Ry RIFEHM, C: IBEEE, D: BERHE, H: REET,
F: BANER, Y: BFTHR, V: BEHEEER, S: B, K: PLERTRE
B 2.2 AR FEH |
Fig. 2.2 Test circuit

AR R B RARRGE FRER., XP-70 B44% 7 FXBW4-10/70 E4&
#T, WE 23, 24, 2.5 Fis. XP-70 4% FHM FXBW4-10/70 E&4%4% T2
Bk 2.1 . HHE 2.3 PR FRERASEERE—ITELRNEH L Scm 1
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BERKFRLFARX 2 ABRBERTZ®

B, BERRERERIEZNERY d, B TRAER 60cmx60cmx1cm
RIS, BRI &R .

BEAR HERE

< 60cm

B 23 FRENRER
Fig. 2.3 the flat plate model

.]_
i

TS| %
— Il

B 2.4 XP-70 B TEALEHRER  B25FXBWA1070 RALEZTEREHRER
Fig.2.4 The basic structure schematic of the Fig.2.4 The basic structure schematic of the
XP-70 porcelain insulator FXBW4-10/70 composite insulator

R21 ENHSEETHSH
Table 2.1 The parameters of the porcelain and composite insulators

BRED  AHEEH  BAAREL
ne NAD “ SR

(mm) (mm) (mm)

XP-70 254 146 320 24
FXBW4-10/70 125 360 420 /25

23 BHMBTESNE

ELRHHVRAT, dTFPRZEAURDRE MY MNRE SBDLH
ET A, ERRGRT, BT EPRE L—EMaHE, 2% T RALENRR
TTER, R ORISR, BTHRSRA RN B ER SR
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ERARFEFMEZALI 2 AREERTE

fl, RSP EHH AR KD,

ATHEBLHAESEMENTEE, KAPRERERITHE, FREFE
RFATHBH R —FAEY, LR RERME 2.6.

ZER WS BRAEIERE 2 BOAR, FERTHANREKEE, X4
BEAHABESRM LR, ASHMEARERE, =EMER. AEEHERNGH %S
W1, RRSREEE—ERE ¢ A H R m, NIET DU R T B PSR R L .

B 2.6 FREFREREREE
Fig. 2.6 The schematic of mesh target

ERREEY, ZRMEAKE, H DQ2 BFFANLERHAEMNLRE
R, 2P DQ2 ME Tl REREA hE I ER L, B8
Bkt — BT BT AL, A KHE CMOS SR B 1 AR E UK 88 R AR
R F LA R RN RENER, TERTRREN EANIBNGRE, K
HEREANRE: 1999<10° EELR 199.9x10° 4, %R 10° FES.

f& 2.7 HG-100K REREHL

Fig. 2.7 The high speed camera
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BERRFMALFM LRI 2 AREERTE

ERBIEF, HTHEDLHRERARILBBEIERAT MS6250 B F
RUEACHT HG-100K BHZ B LM 2.7 Fix, Hp MS6250 B F RE (URGE I &
Y 0-20m/s, ¥ H+0.1m/s; HG-100K FEBREHNM EERARSH: 1.7 megapixel
CMOS, BKR4MHHE: 1504x1108 pixels, BmEFHFEE: 100, 000fps, FLEATE: 4G
WUFEaE, BTUEZME, MRARFEE. PR =M Ed
100M H7 ﬁm%ﬂfézsb PC 43, TUFEFENRFHENRR .

2.4 [N 4% B [E B3R EX

SREHRLPHRDMEHTRANARR, BEHBEARR, i%ﬁuT}Lﬁ[“”

@ BRWZHEE

HRBEAEIEE, B HRE BT s B8 8] 9 5TR S I LR B 4 7
ER%, MAHBNEMNERF 15min. REKLEEZTAEZFIHEFLETER, ¥
RMABBEZRBAZEF, AZERREEZSEHEFERZEHREKRE MR
WS ERBRMETEAER, TUF—RKEMRAREEEENS, WRAHLNR
NEE M 44 15min; WRIET 90%, WA ZHAGETEF LT A—HEH—
BT DBTAZ TRRNEERK. FULIBNAE S EERSERT
EREEREFEORSET—RIGRE, BRARE/ANEEKFHIAE—K
Fi#iT. RE:

1) WEA—REKFETHNEBREEE 2, RANEMRMNSEEIBREK
T —FHRR

2) WEA—BEAF TR 2 KEEE 3, HANERRYRBEAEEK
FFug— P A%

@ 50%iit 2 E

HMRRBER, BSEAETH, EMARBERS, ZERFEZ0.05:0.01)kgh
BSUHARRBERNEECERBA. ARBEAFZHRNSE, FUNNRKFF
RERAER 100min, REEZHARBEMRMERRNEFETRERRTER
BB AEEK 70%. E—AEERSHET, ARNEZZED 10 RH “FHHN”
R, 55— IR A HE N e FE /K R B E SRS, B8 4 22 N 49 A TRUYARG 50%
it 3 B R 10%. 5 65T — 2R R4 KRR A RN E — MR EEER —F
M AR, REX—RRBRABENED 9 KIARAEESN “BHHN” R, ¥
FIEAIRHE S0%IHZHBE. 50%in 52 B RN 1 T Xt

(n,xU))

Z—N———» @1

R, U hE— MR REKF, kV; n AEARREKY U TETHRRAXE

Ugws =
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ERAREMFALR I 2 REKRERTE

N HEHRB K.

® FHRNEBE

F—EWE T4 TEHVHRERERRH 3 BEZTFHR,. MEFRAY
SFE, SHRRNE 45 K, BREPESFHERENET 10%H 578 SHERFHE
YEA G T R FHNERE.

AIXFERHSAERED . EREY . EREY (WHAFL). ERED (B
R ), FYRTRABYRTRSEAMHERL EREARARGHE TEMHRRN
B K ZHRER S0%ZHE, FELRKHNE, BRIBLRENNEITH, TR
SERERK. Bk, ASCRFTIINLE B E R A R R R 4% F P RAR BT

ERKH, KA JB/T5470.Q4-V B F e i F R A SGB-200A #8543 k88 &k MY65
THARMEBE MR SNESEENRNERLZ KNG RARER 10 M
BORRHAE, KIEATHE, BN EESEABE N ERFHEETREDT 5%.

2.5 KENG

FERRTRUBIRE. RBT7E. MEHERNE, RBREENTT T
W RIER,
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ERKFHEEARI 3 RYFR T FRER LT WM NE TR

3.1 8l1F

MY LRER AR, —RFALTHPERET, R E=fEEx 4%
FEENEFENEE. —2RAYPKELSRERIIRN AL KERNSFEE
W, XERETHESLRSAAEHEE, EXRRSRERAS)I. 8. #HEH
TR EPEETHEZNARNER, LEREFPRIE. 8FEX. REPMY
&5, WRERATRESZT EySnye. B, AENFRES BN FRE
B XP-70 ®&#:4% T FXBW4-10/70 H & £ % F =G ITH LI BEEL LR
HUTRN RN R, RRNFESSAETEZNG. FRIERRXER
GG FHISENEREHREBDNER 21 FE 2.3, B 24 825 Fir.

3.2 MR AR B R RIS R 20

PRITRERER SR PRER R EA TS, SRR RER R
o, HTMEWFROBENERFE, AT Smh- PR A R R,
AT T YHRLUTRRE [ o R RDR X B B R s R R S R R BB
3.2.2 WRITER B B 3 AR AR R 3 i N R B R B 20

ARRARVIRE X RS BENZH, RRT AR E, 959468
EFER L, 431183 T Omg/em?, 6.25mg/em?, 12.5mg/em?, 18.75mg/cm?, 25mg/cm?,
375Smg/em ABARTREENYE, REETANES FHTRAR. £31 £F
R RIUR 2 E AR FRC R EE & T R NG BE.

F 3.1 ARPRIIRE R T R RN B R
Table 3.1 The flashover voltage of the flat plate model with different

deposition density of sand dust under AC voltage

TIRERE RPN B EKV)
(mg/em?) 3cm 4cm Scm 6cm
0 25.07 2833 32.85 33.65
6.25 24.63 25.67 28.38 30.00
12.50 23.93 25.36 27.00 29.53
18.75 23.38 24.30 26.58 28.10
25.00 25.29 26.17 28.78 30.00

37.50 28.40 28.93 30.07 32.20
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BERRFEFLFARX 3 RYIHE T PR ALL T R RAEIHERA

BIEE 3.1 PHEAR 3.1 FE 32. 8% 3.1 PEERE 3.1 RYZHARIA
SAUEY, ESHYRITREET, WEHERMEERRERYATA/S, %
PRITAFEE o, b 18.75mg/om’® BB FHRTH, WEHRESRE: EYPRIHE
B 37.5mg/em’ B BHRAT F B L0, WESEEBR; PRGNS BEE &R
YRR SR TR R E KT .

34 X 1875 A 125 ® 6.25
o 25 ® 375

32
g 30
=2}
2 28
H
K 26

24

22

3 4 5 6
e BE B (cm)

B 3.1 PRERGE ALK EE S REERNXR
Fig.3.1 Relationship between flashover voltage of flat plate model and creepage distance

< 28
=

K 2

2 EkV)

0 625 125 1875 25 375
REYLYUAEE (mg/em’)

B 3.2 PREMEENSRESREVRIREEC KNXR
Fig.3.2 Relationship between flashover voltage of flat plate model and deposition density of sand dust
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ERKFWLFAR 3 RO T FHRERMELZ THXRAREETR

HE 32 FZMBMABSHEATUEY, BEDNITRE Ko, (M, FiR
A g VAT N4 BBV R F B B SR /ME.

3.2.2 iPRIRIZE X FARARBY 32 T 1R 4% HR R RY S0

WELRORE, HRHE. RESOUREEAESHERNAR, BHEHAR
ARB A EY, REE. Mok, Bk, REE. Htk. BOnE
®%. Hd, FEUMTEHREERTRE, BRI ETKERFHITHN, BHit
XEFFL RS '

HATEAKENRER: RETHRENAPHBRZENERAEER TR,
SFRMR (EATEFEEBERD NBRSkE, HRFR8K, FRERENFED
TUREEBR, TRER—JEEMANNREEE. Eit, BHERFRERIE
IR EATRIN WA E (E#K) MR T, FERRITENRSRE—
RIBEDH, Bi8EnEE A TIERRTE RS AT EANRBED K.

T ERA T D>0.062mm KIFRH M EE L. MOEERGEE. BESEH
HIZNAN—RAE. BOEEFEELRRR, 8 RRAGETIMREARS#
EHRAR, B—NMERSHER “B” RABLBKD, “B” REESRETKER
FETHRELHAHE, “B” g, FARED, TTL9SRBRRZ BREN.

AR “B” (5 FXIBAT i LR, BRIFES R AHAERK
KX AR R ERETHSERN, SAFNMRRNTE L THER
AR ZE, HEBEXARILENERFES LT FISEEIXHTRORER
. BE, RIESEHITRAAPNEE, HTREBRERTHRRNES .

AR ENRE YD PRI R YRRV RL, RIS AR T 25
R 40, 70. 85, 190 HH, MNMAMFHFILERDHA 450um. 220um. 180pm H §0um,
AT LSRG 80-180pm. 180-220pm F1 220-450pm =AMy RiRi4R TE B R L.

@ PHIIRERN 12.5mg/em’ B, YHRLZX PARERIE N B E K H

#32 YRUTREE o, X 12.5mg/em’ B, RERBIZR HR%HE
Table 3.2 The flashover voltage of the flat plate model with different particle

size of sand under AC voltage (6:=12.5 mg/cmz)

R B EEV)
JRE e R B .
80-180um 180-220um 220-450pm BaY
4cm 26.17 26.33 26.33 25.36
Scm 28.00 29.00 27.88 27.00

6cm 28.50 29.88 29.33 29.53
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ERKFMZA8 3 3 APTE T ERENNEZ TFROXRASTHTAR

VRUTREF o, N 12.5mg/em’ B, A =FUERRHIZ 5 HI7E 4cm, Sem, 6cm
THATYR R RN AR R G EN S B EARE, RRAAEIENR 3.2 k.
BR32ME 33 BEHAEELTLUE Y, PRREXNERENPRIFRK.

40
3s£ |
P SR AL-AT bubdutduty
i 25 - 'L 'ﬁ
2
g 15+ ®4cm. OS5cm A 6em
= ol
5
0 1.
80-180um  180-220ym  220-450pm Ray

PHRRR

& 3.3 YRIRA TARIER N4 i M Z MO RITRER A 12.5 mg/em?)
Fig.3.3 Relationship between flashover voltage of the flat plate model and
particle size of sand(0,=12.5mg/cm?)

@ PHUTRFEE A 18.75mg/em? B, ¥HRIBIZX AL B ENEM
YRR R 18.75 mg/om® i, FI =P RIR2H9%0 4 BIZE 4om, Scm, 6cm
THTRE, ARAFEENE 33 Ffin:

# 3.3 VIRE Mo, b 18.75mg/em’ B, YPHIRIZX 4% B AW
Table 3.3 The flashover voltage of the flat plate model with different particle
size of sand under AC voltage (0,=18.75mg/cm’)

— & B EKY)
80-180pum 180-220um 220-450um  RAY
4cm 26.61 26.17 26.83 24.30
5cm 29.17 27.50 2800 26.58
6cm 30.00 28.83 29.63 28.10

HR 33 WILAEH, WhhRn R aENEHIFRK.

H b, YRR —E KL TE R A (100um-350pum) B 32 A6 0 FEARAE RV T 4
SHRENEWRDN. RYHIER, XP-70 E4% TR FXBW4-10/70 B &85 TR
RYNEXRAPREYENERY NEARTEEEEDRNENEN, HEEY
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ERAETAEMRL 3 RYFHE T PHREARMAZ T R RREHERAR

HATRE
35
- 30L¥:::' —;'_—_“_—_:0_— ----- -
S ; A pelil il
= 25
B 20t )
# 45t e4cm DOS5cm A 6cm
$§F
X 10 r '
5 -
0 L e
80-180pm  180-220pm  220-450pm = BAY
b4 Tk S

B 3.4 PRREN PSRN B ENBGTRER N 18.75mg/cm’)
Fig.3.4 Relationship between flashover voltage of the flat plate model and '

particle size of sand (0,1 8.75mg/cm2)

3.3 RIPINE TR FRIRINGHFIE
3.3.2 Rib3T4e G FIN IR F20M

WRAEHE, WERSTUSREL. B, YLR3#H. BEARGYRR
YRR RS FLR A, —RE 4 ZRLUT, HEBRDLEURE, TP EYE
BN WRBRS—BXNMRAN 4 KU E, BETER 11 K. BRITRER
FIEENRNLREMNES, FLRZHNMRE v H 4~8 m/s, WNIAIRTEDL
EUTSEORS, Eh 8 FERU LR, BRPLERTVEIBMEBRD, WEN
BB CERRRTAMEE ST T, AEEL %S TS,

- R34 FRARY THRAZ TR NEBEKY)
Table 3.4 Flashover voltage of insulator with different wind speed under AC voltage in wind-sand flow

R (m/s)
0 4 6 8
PREHBEKVY)

HFREY 8108 8172 8262 83.17
HFRAEY 8108 8111 8198 8242
FREY 11778 11891 11997 120.15
FREY 11778 118.64 11974 120.00

XP-70

FXBW4-10/70

R 34 RARRY T AL T TMD NS BESE.
3.5 WA 3.6 TAABEREFUHEREL LN, KN XP-70 BEETH
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3 RIPISE R PR R R & T HI TR N A HE BT 5T

ERKEM LA

PR ST XRNERER KR,

FXBW4-10/70 B & 4% F,

X 79 | o HREY
* HREY
78 t '
77 L 1 1 1 1 1 1
0 2 3 4 5 6 7 8
JE (m/s)

B 3.5 RUEX XP-70 BA%TFIRE BENEE
Fig. 3.5 Relationship between flashover voltage of the XP-70 porcelain insulator and
wind speed under AC voltage

-

X

H

E

§1n+ o HFRES
16 | o HAHD

115
6o 1 2 3 4 5 6 71 8

RE (m/s)

B 3.6 REX X FXBW4-10/70 H 444 FINE B ENEH

Fig. 3.6 Relationship between flashover voltage of FXBW4-10/70 composite insulator and
wind speed under AC voltage

HE 3.5 FE 3.6 AT4N, XP-70 B44% T FXBW4-10/70 B &5 48% THZHRNA
EEEMREAYATAR:; BEREGUHNYPRNEEERE AT HNHEEK. FiR
RPRAKXREERT, £ FEEREHANINAE, R, KRERERET

BEREMREERK, RETREEILSTEX.
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BERRFWELEARY 3 RUHRFPREMMAE THXRNE AR

333 R BEETENBETFRRVASSF SR

EDLERIERE, REv Y oms, WEKEN Sym’ b, HFPRHHEER
%G TFYNEERENEZWHMNRK. B 3.7 AE 3.8 2580k Rt XP-70 &4
% T FXBW4-10/70 5 &4% T 10 R4 0 IE B W 22 .

3.5 R TRERIR B M4k F 00 (4 B R (=6m/s)KV)
Table 3.5 The flashover voltage of insulator with different charge-to-mass
ratio of sand under AC voltage in wind-sand flow(y=6m/s)

FREQ0%Ckg) '
0 5 10 30
¥ R4 R (kV)

IEBF 8198 7991 7968 79.13
AT 8198 8119 7992 79.74
FHAF 11974 11769 11735 117.12
fEAT 11974 11881 117.62 117.34

XP-70

FXBW4-10/70

85

84 —— PR ERR
s 8 “e-0n- - PR ABE
x 82
5 81
ﬁ 80 M B T T
= 7 M ﬁfb
78
7 A— -
0 5 10 15 20 25 30
PRFELA0°Cke

3.7 YR REX XP-70 48511 R4 H R I (v=6m/s)
Fig. 3.7 Relationship between flashover voltage of XP-70 porcelain insulator and
charge-to-mass ratio of sand dust under AC voltage(v=6m/s)

Bl 3.7 M 3.8 W0, BEESRMATINRERIF G, VPR RELREZ R

K, EVRFREMN 5x10°Ckg F 3 30x10%°Ckg B, XP-70 Bé4% T M
FXBW4-10/70 R 5 48% TY NG BERK. AP BE=MERESEHAT, XP-710 &
%5 T FXBW4-10/70 B & %% Ty N B Ik T K B ERHK.
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FERREMEFARX 3 RYIHE T FARBMALE TR R ALZIFETR

—— PRWERK
o, oo BRI AR

0 5 10 15 20 25 3.0
PR HELA0CA

B 3.8 YRR LY FXBWA-10/70 HA %% TP R4 B E KM (—6m/s)
Fig. 3.8 Relationship between flashover voltage of FXBW4-10/70 composite insulator and
charge-to-mass ratio of sand dust under AC voltage(v=6m/s)

3.3.4 @BEFREDROITIRE 3 i IAL% B E NG

AV R ELSZRENTTRNEERNE P NSRS EEW, AR 4
HTFREELL. EREFAR 245mg/em’® FITVHR. EREFH 18mg/em’ HIF¥
R, EREIIR 25mg/em’ KEYRL, %% T ERERALRE TR A 3.9 F
3.10 FrR. B 3.11 REE%FRIMITERYRN ¥ RS i R R w25

(1) 245mg/em’ B9F V4L (2) 18mg/em’ BIFEHL  (3) 25mg/em’ HRE YR
B 3.19 XP-70 R4 T L RENHFELRE
Fig.3.9 The picture of the deposit sand on the upper surface of the XP-70 porcelain insulator

(1)245mg/em®  (2) 18mg/om®  (3) 25mg/em’ i
TR TR 24
F 3.10 FXBW4-10/70 B &4 4% F ERMTED R E
Fig.3.10 The picture of the deposit sand on the upper surface of the FXBW4-10/70 composite insulator
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ERRFM AR 3 AP TS T PRGNS FORRNSHERR

#* 3.6 LREATRPHNEZ FHRHIZRVRLEBE (kV)
Table 3.6 The flashover voltage of insulator with the upper surface depositing the

sand particles under AC voltage
#HRTFHE REALLH  245mgem’F¥Y  18mg/em’ F¥b ' 25mg/em’ B ¥
FXBW4-10/70  117.78 116.69 113.41 105.7
XP-70 81.08 80.90 79.08 68.00

120 |
st ’_“.'\‘\'
S0l SPXBWAIOT
B o 0 XP-70
g g0} @---"--- O---.. a

70 a

60

A B c D

A: S TFREEE: B: LREITR 245mg/em’ BITFHL;
C: LERAEFAR 18myem’ BTFHH4; D: EREAR 25my/em’ R Y 4
3.11 G FREFURYR P INSE BRI
Fig.3.11 Relationship between flashover voltage of insulators and deposition density of sand dust

HE 3.11 AT/, % F LREPRTY LN, XP-70 R4% R FXBW4-10/70
BEHETYNEBHESHT N BEMLERE TR ERATNREDSLHEYNRE
KRR KB T M, XP-70 B4 T M FXBW4-10/70 E 544 TV NG BEER TN
E25TFH 16.13%M 10.26%. TR XP-70 WB AL BE (2% ESDD A
0.05mg/cm?) 2 11.33kVI®), b R EYTAR 25mg/em’ KB ¥R VP ALK B E (68kV)
MK T 83.38%, L ERMEIA 245mg/em’ FW AR IPNLBE (80.09kV) FE(K
T 85.89%. FRUMLTERFITHIRL BIIMESLE T, KIS EERENLLEZKT, o
LA R R R ER,

34 KE/NG

LUSEAR RS XP-70 B4 % FF FXBW4-10/70 B 544 F A AT AL T H
ETF#T T WExE TRt mr K& RN ARMRKSERN 2.

FEE RV R E Ho, 38, PREZEMEENSEBEEFER/ME. @
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BERRFEMLFARI 3 RYPFE T PRER LS TR R RS TR

BRI B7E 100-350um 2 [8135 A R FAR MRS OV T 9 48 Pl FE AR/ o
44T EREARTHLN, KPRSaELETFRARRE. BHERsE

EHEFIK. '
XP-70 & 45 T F1 FXBW4-10/70 5 £ 4855 FWI3T 1L R 48 H 1 Bl XU ) 38 K g F+

#, B RE BN B E R R,
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ERARFHLZAR 4 ROAE T PR RV E B R RS TR

4 RIDTE T TSR MR T ER N TR

4.1 3|8

RIb3t 8 REAMESB R ERES R EXE, AT ERE%THNES
MRE4STRENERIERE %, DAFRETHRRER. RE. ASHEEY
S FINEE R W . E AR PRERAHRAXR, EOERTRE,
YDA ERAS A VA T B SO AT TR

EE4HUHTT FELSBIREEREY . BREY . BREY (PR EXS
#) REREY (R LEHER) SARBRT, REHKDRIR RS TR
RTINS B E W RRHR, RREEWE 2.1 iR,

4.2 SPRCTAR A AR AR R B D A 4% B R Y 22010

AT AR AR B S H B R R, T RTREE. YR
SRKENHERANGEEERARENR. B THR FHRBEFISERNEERE
B ERERN, EREMRPIHHITIE. ks T R RNERFERR.
4.2.1 PRITIRE B3 FARR BRI IR B ER 220

x4l RERGABREBEEAT, REER d 4554 3em. 4em. Scm Al 6em,
RELRITRFE E o, 3% 625, 12,5, 18.75. 25, 37.5. 50mg/em’ MR EEHEN
HIPARE R NG R .

# 4.1 HRABHBREEATARTIRERENRNZEE (kV)
Table 4.1 The flashover voltage of the flat plate model with different
deposition density of sand dust under negative polarity voltage
HR SRR BE KV)
0 6.25 125 18.75 25 375 50
mg/em’  mg/em? mg/cm’ mg/cm’ mg/cm’ mg/cm2 mg/cm’

3cm 43.10 42.50 38.75 36.83 38.00 38.50 38.01
4cm 50.30 49.13 48.00 44.10 44.90 45.50 4538
5cm 56.80 56.10 52.42 51.70 51.50 52.00 52.60
6 cm 63.55 62.60 56.30 56.10 56.80 57.90 58.42

e
Fizk: )

B 4.1 ANFMREEET, HRHAREREER T PRERIN S BES IR
REERIRR.

29



ERKFRLEMRI 4 RIS F ARG R 0L T B NS TR

¢3cm O4cm AScm ©6cm

HEHBEKY)
b8 2 8

0 5 10 15 20 25 30 35 40 45 50
YRR B (mg/cm’)

B 4.1 MR W% B SPRTREENXADC)
Fig. 4.1 The flashover voltage of the flat plate model as a function of the deposition density of sand

£ 42 REMEBRMBEEAT, RHEES d 4 3-6cm, REDHITRER o,
43514 0. 625, 12.5. 18.75. 25. 37.5. 50mg/cm’ FARAERYYLE BT,

#*42 EREREEEFEATARRREEHORERE (kKV)
Table 4.2 The flashover voltage of flat plate model with different
deposition density of sand dust under positive polarity voltage

e HAEREREZBE KV)
0 6.25 12,5 18.75 25 375 50
B )
mg/cm mg/cm2 mg/cm’ mg/cm’ mg/cm’ mg/cm? mg/cm?

3cm  32.08 42.00 4530 5237 4620 39.50 38.14
4cm  41.60 50.20 56.00 67.38 56.60 53.00 51.70
Sem 4571 54.40 61.60 81.30 71.90 70.70 65.43
6cm  53.30 59.17 75.13 8392 7640 75.13 72.30

B 42 HAFMRHERT, EREREBEERTFRER NS BESPRITT
REERIXR.

A 4.1 a5 ERAREREERAT, FRESVEEPNEBEERERTY
PTARE B o MK SERRIR, FIK, FUREREN 12.5-25mg/em® 2 [EE FEER/
B, RERFERE =3, 4. 5. 6cm BV NFBEMR/MES FILLEFELERE (0~0)
HIIRLE B PR 14.55%. 12.33%. 8.98%F1 11.72%, FIUFHE 11.89%; A4
PIREEARKT 50mg/em’® WM INE BEN/MFEFLEZRENNERE,
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BERANFTLEAR 4 RIS T AR R M RN SRR

KR YRR FE o, o AR A0 (R 45 o P ) M — 3

30T _,--# - 5om— o 6om

0 5 10 15 20 25 30 35 40 45 50
REPHIURE F (mg/om’)
4.2 SPHRAERINZ B SR TR E B R R (DCH)
Fig. 4.2 Relationship between the flashover voltage of the flat plate and the deposition density of sand

HAE 42 A BEREREEEERT, FPREZFEDREGEEEEREDY
FIREE o, ALK, BEHE, YWHEITREEAN 12.5-25mgcm’ 2 @67
FERKE, TCHEERE =3, 4. 5. 6cm HYAZHEMNRKESFIL (070) B
REE B ETHE 63.25% 61.97%. 77.86%M 57.45%, V97 65.13%; FHHHibh
FRFEEAKT 50mg/em’ BHEEY AR BEN K THELSREMINEHBE.
442 PR EKEM ERERERIVAEZBENZ M

AT AU REKETHAKIENER, #TTUOREKENRHINEE
EEWMEHR. R 4.3 AFRRAPRITRE Eo, IR EKEn, REEH d A Scm
NPRERETERE. fREDREHRE.

#43 d=Scm R ARIHLITRE EMEKBKYRNL B E(d=5cm) (kV)
Table 4.3 The flashover voltage of flat plate model with different
deposition density and moisture content of sand dust under dc voltage(@=5cm)

SKEn )
0 2.7 53 7.8 10
YIRLE B EKV) -

ARME 5150 4210 2825 2167 1575

cr.=25mg/(:m2
ERE 7190 470 4050 3080 24.80
2 ks 5260 3950 2430 1613 1138
6,=50mg/cm

FRE 6543 4380 3290 2400 17.50
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ERKFERLFARI 4 RY P T FRER OB E ERASSETR

B 4.3 HYRITRE Fo, 2510 25mg/em’ M 50mg/em’. JEEFER d 4 Sem At
FHRERRHERE. AR REEESPREKENXRE.

< DC(-),25mg/cm?
0 DC(+),25mg/cm?
A DC(-),50mg/cm?
® DC(+),50mg/cm?

0 2 8 10

4 6
LHEKE©%)

B 43 PRAKRSHREED RSB ERRXR(@=S5cm)
Fig. 4.3 Relationship between the flashover voltage of the flat plate model and
the moisture content of sand dust(@=5cm)

@DCO, F27%  (B)DCELFEI%  (©DCMH), 7=53%
0, =50mg/cm® 0, =25mg/cm’ o, =50mg/cm’
B 4.4 YRS KE PREREE Y NS G O T HELIH (d=5cm)
Fig. 4.4 The band with drying sand and ring without sand post after flashover of
the flat plate model with damp sand(d=5cm)

ME 43 FAILES, HERIE. SREREERT, PREZGEDNSEBE
EHRELR &K BAHAT K. TR AT LA B b & 7K i ¥ T e FR SR A
KBS BREREEBCER AL SerEm K AR S M B % H LR A R,
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ERAFTLFAIRX 4 RUFIG T PR IR ER NS FHERA

PEERENARBRTEMARKE, BERERREENG. B 44 2R SKE
ARRLE K ERA FYRLITRE BT B FRERVE T S N4 S AR &R SR
DELERTFHHRELIR,

ME 43 FEALUEY, ZR—YHEKE. REPRIREENREEERT,
FARERE I NG BRI T EREAEEDNSBE, X558 ERERN
R,

YR HEE A — BRI E, LR RTINS B ER T RIRESREE
FRAE, PR EKER 2.7%. 5.3%- 7.8%  10%F, EFEIEL 514 27.71%, 48.08%-.
61.93%. 71.64%, FHFEEHR 52.34%.

4.4.3 FOROTER BT FEARAREL 0 (48 BB B9AR 138 T

BRYRNKBEFERZORERN, & 44 RTURITRN S FRIERER
ERENSERES ARENZBERE, R4l 42 FHREEITESHE.

# 44 TURTRN B PRERER ERERSBES RN B EHE
Table 4.4 The positive and negative flashover voltage ratio of flat plate model with
different deposition density of dry sand dust

(DC+)/(DC-)
fess
0 6.25 12.5 18.75 25 375 50
R 2 2 2 2 2 2
mg/cm2 mg/cm mg/cm mg/cm’ mg/cm mg/cm mg/cm

3cm  0.7443 0.9882 1.1690 1.4219 1.2158 1.0260 1.0034
4cm  0.8270 1.0218 1.1667 1.5279 1.2606 1.1648 1.1393
S5cm  0.8048 0.9697 1.1751 1.5725 1.3961 1.3596 1.2439
6cm  0.8387 0.9452 1.3345 1.4959 1.3451 1.2976 1.2376

HR 4.4 ATA1: LEEREREFEN, BERARERTNSZBE Ur oo IHE
RERMEEWNEHRE Uroon Bre SURTRER 0N 625mg/em’ B, Ut pco
e Urpon B AYRIHFEE o, X 125mg/em?. 18.75mg/em’. 25mg/em’.
37.5mg/em®. 50mg/em? B, Uropco b Uroon 1K, BRESTCHER 4 M9k, HE
EHREK, X545 TERHNEREMRESN B, NRRERE, PRI
B&FEo, X 18.75mg/em’ i, Urmco 5 Uraocw HERK, % d=3. 4. 5. 6cm B
Us oce o Ur oo 231K 42.19%. 52.79%~ 57.25%. 49.59%. H1% 4.3 L0508 Y
PR AR R ) AR P R RN T IERR Y, 7R7ERA B AR BN .
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43 Kb FARERERIVAEEERNZNE
EFBREEEFIFRT, HRE v SPFRERERDPNLBENRR.
R 4.5 KNEHEIEHE d A 4em. 6cm B, RERY TR FRERERDPANLZEE.
B 4.5 HERTY AR, FEHEEE d% 4om. 6cm B, REL5FAREER H %G
HPRNERERRR.
_ ME 4.5 FE[R, HREAREBEERT, FPHRERGEENSBEHEXE
R KA, XE5RHAETRIESERNSE BENZE 3. XEHTRFER
SRR A ROE B B YS T I AR B B I N T K, X i BB A e e B
FsK, Kxteilhkae i¥sE, RIS EEE.

#£ 4.5 FRRD THIPEERERYNLEBEKY)
Table 4.5 The flashover voltage of flat plate model with different wind speed

under dc voltage in wind-sand flow

By NEE s EEKV)

PR 0m/s 2.5m/s 4m/s 6 m/s 8 m/s
6cm, DC-, T4 61.94 62.72 64.64 66.21 67.11
6cm, DC+, T4 54.75 55.08 57.00 57.83 58.00
6cm, DC-, HY4 61.94 60.25 61.56 62.00 63.10
6cm, DC+, HFY4L 54.75 64.83 60.50 60.13 59.50
4cm, DC-, T2 45.50 46.20 4630 46.58 46.711
4cm, DC+, B 42.80 42.90 43.51 43.50 43.90
4cm, DC-, FH 4 45.50 45.83 46.08 46.05 46.23
4cm, DCHEYAR 42.80 46.80 45.70 45.00 45.70

72 L ©DC(-), d=6cm 0 DC(+), d=6cm
A DC(-), d=4cm ® DC(+), d=4cm

s
66 R S




BERAFMHFEARL 4 R HSE T FRER R T ER RSN R

B45 RESHERBERSBENXERE (P
Fig. 4.5 Relationship between flashover voltage of flat plate model and the wind speed without sand

B 4.6 BEREY, EFER 44 4cm. 6cm B FRERBELINEEES K,
EHXRE. Ao 2HREHETUEY, FRERARTRTWERR (Wl
KREHR 2.5-5ym’), HREREBRERAT, BEDRERERTDEHE, BH
% KK e INE K, FERAE. X5 PRETY LMY RS
EMRBEER. NERMn/s TH), BELEGZREANHR—C® (WHREE
oy b 15mg/em?) YR, BEERE, YRELES®: REAXT 4.5m/s i,
TR TEERRABRKHIDHERE, ETEFROENDSINBRE MR (¥
ﬁﬁﬂ%&m&%«mmf)ﬂﬂﬂﬁﬂ%ﬂﬁ%ﬁﬁ%kﬁmwm HEHEEY
PRI4% B, F FF 85 PR

MERABREREERT, FRERABRZEHEYL LR (WDIKREHR 255
g/m®), YABEREME N, LTRERMER EREN—, SEYNEBREL
FAfRE TERELHIREK, X5 421 FTHERYE.

75 | ©DC-6cm, KL ODC+Hé6em, Tk
& DC-6cm, H¥b4: @ DC+6cm, FrE
ADC-4cm, B4 © DC+dem, TR
ADC-4cm, ¥4 € DC+dem, Hbd

~
(=]

N
W

NEg B EKV)
b 3

w
o

P
wn

40

46 RESHREHPNERENKRE (FPL)
Fig. 4.6 Relationship between flashover voltage of flat plate model and the wind speed with sand

B2, BREREVHERELH, BERARMEBEFERT, FREREENS
RERNERNEATIA R, FYENEBELEDELRE MEREREEEER
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ERREMLEAIRIT 4 RYIE T ERRR KR EERNSS MR

T, AUOEREEERTHENT, BYLE /s ELRHVREEERR. Bl
VIR B R B KR 3R AL 77 7E B B AR A RO

4.4 b T B3 AR R E RIS NG BRI B9/ M
AR R BRI E RN, BT TR v Smis, YR
. SR (ZRPARER 25-5gm’) RRFIF, R TF AR BH R
FARER E (9% R EE ME 4.6 iR

R 4.6 R T AR BA B8 PHREE B R N2 B E(=8m/s)kV)
Table 4.6 The flashover voltage of flat plate model with different
charge-to-mass ratio of sand under dc voltage in wind-sand flow(v=8m/s)

ERYNEBEKY)
&0 °Ckg) 0 3 6 30
Fesi DC-,6cm 63.10 62.19 6150 6275
DC+,6cm 5540 5482 5517  56.00
DC-,4cm 4750 4780 47.75 4720
DC+,4cm 4590 4430 4456  45.00
DC-,6cm 63.10 6425 64.00 6425
DC+,6cm 5540 5623  56.50  58.10
DC-,4cm 4750 4632 4625  46.70

STy
DC+4cm 4590 4470 4540  46.00

RYFET, R v A 8u/s B, FHRERERPNE BE SR RE (WH
SR ESER) ZEKIXER, WHE 4.7, 48 Fim.

® DC-,6cm 0 DC+,6cm
A DC-4cm A DC+4cm

e . L I

()} 5 10 15 20 25 30
PR R H(10%C/kg)

4.7 LR IE AR AR R YD (4 B IR S 7R B R B AR FR (=8mys)
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Fig. 4.7 Relationship between flashover voltage of flat plate model and positive charge-to-mass ratio of

sand dust(v=8m/s)
65t g 5 i
60 }
S | memm e g
Fssg- g
g @ DC-,6cm 0 DC+,6cm
K50 | A DC-dcm A DC+dem
&
58 -7 b= =- =&
40 -
0 5 10 15 20 25 30
DRAFL10°C/ke)

B 4.8 Hybhi 5 A PR R P 4 B IR S YR T B I X R (=8m/s)
Fig. 4.8 Relationship between flashover voltage of flat plate mode] and negative
charge-to-mass ratio of sand dust(v=8nv/s)

ME 4.7, 4.8 FATLUEH, EVRARLMN 3x10%C/keg ZHE) 30x10%C/kg A,
YR RN PRERAE T AR NG RELTHEEW. YW RKRES 10g/m?,
FREEA 1x10%C/kg BY, #EEYADFEZRPZERM BTN 2210k Viem, T4y
DFFEA 1x10°Ckg B, H=ERMMEGA 2x10%kV/em, 5FARER AR
S, YORBETIN e ESR R RIRANDE). R TR AR R
Bk ip RS mREHE W,

4.5 KENG

PSR “SEAUREL” AR ST T YT I ER NSRRI AR
REFRMSH, B

EERAVRARELE, HRGBET, FRER G RSB ERERER
KM, FYLRgREREYERE: TERERET, FUENERELT
YL .

R BRUEEA, HEERDNEREZD LR EmERZBR/N.

LYBPUREIEEREN, BEEARENYM, BERIREAEERT, YN
KA EMRADHTRERNMNEHRME: TEREREREEMAT, SREY
RAREEEFERKE. BRY NS BREREFER SRR,
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ERREBLEARI 4 RO T ARG 3 T I NS

EE NG B EATREYR &K BRI KRR, YWHBENSENREERT
YE FIR 45 B8 TR PRA 52.34%.
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BRKEWFARI 5 YRITRE PSR AL TR HE R KT R

5 IR AR R R NG G R T N I R AT

51 8l§

BRI PR AR TN NSRS R —FSE. #. HEEEHEXN
YR, ﬂhE%%ﬁTL@~iﬁ%%%ﬁu&E%%ﬂmFE\KE%?@
Wi, HitEdER k.

¥/ HG-100K BN AR R0 7E B I IE S bR b i I 4 F T R T DU 46 it
BHTTHEB, SHERSTRE,

5.2 B BE TERER AT NEIDTE
521%,ﬁmﬂﬁ$mﬁﬁﬁﬁmﬁﬁﬁ

HG-100K 75 AL B B 33 B 20 100, 000 W/s, AR KTEIT B E X
500 Wwi/s B ABREHBERE, FEEERSE, dTHLERD, ABENERPHRE
EEERA.

FRERLENE R TFRAYSEAERET I BOGERE™, X0 H
RIS AE BB, NN BRNBRENENR. B TREERLES,
Hog, BEBEEENELEFR. EAKENBEET, SEREBRLEELEAR
S, FEEEAR, BEAEMR, HE—SBES FERTEFSHES—H8
PR TPAT A KAER R B, XL R RE, AR, KR
MEHKEREE R EERSEM, X—ROGSENBEEPRREERD, ER
BR, REBFHATLASE, ME—MELRRIS. REARHEE, HELRE
FESE, BRI RET B, MHRBERFHRELK, FEARER,
RER., HREBE/XE, XEREAREARME EXFHI, —r=ERREM
NREREEFIRRE, FEEMRYIVER, TEXEFHTE. X—BBEAKIE
W, BN EETEREERKR, ERRD, RZBHRAE TRIFE. BNH
R KR K EREE SN B R A iR g K, R ERTEMAL, BNK
BATERAER S~ Bk, EREeHT. BRNBEAREZRNFERETER
NBREE, MEREETREHEMNENKHERAR.

B 5.1, 52 S RIRFEDRI, REER d=4cm FFHRERERIE. filkits
ETHIR% TR,

BHE 5.1, 527740, EREET, ELRTRKAFREETRNEE, BEH
HIFE—BRNEE, GMRREATEREZMERE, ERTENE. BR 4.1
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ERAFB#AIR X 5 PHRUIRN FHRRR A& T R& BT

1(t=15.214s) 2(t=15.2165) 3(t=15.2185)

B 5.1 ORI, NEHFERS d=dom B TR B E AR N L 2
Fig. 5.1 The flashover process of flat plate modelwaﬂlﬁmmwposmvepomwvolmge

1(t=17.298s) 2(t=17.300s) ° 3(t=17.302s)

B 5.2 TeRiAR, MBEEEEE d=dcm BRI i ARIERE TR
Fig. 5.2 The flashover process of flat plate model with /=4cm under negative polarity voltage

A 42 W4, BEEREEROMN, ERNKEEMMbER. ERHRETFRE
EA R EA T LR AE FHE L™, Bl 0N RRERS, HEKN
4o JE BT S IR F T N R ERME, B 3.1 M 4.1, 42 PHRRH
X HBRX A A
522 BF RN FRERAENETRE

ERREES, RAPRTESEN PRENERAETEEEW, HEER
RYUREE T#1T T RN PAREE RS ERRARIA, ERRdES
YRITRE A BIEA 6.25. 12.5. 18.75. 25. 37.5. H150mg/em®. MIRHEEET
BUEBL, MERBESRSHERNTATRE, RIBKAIROARR, 25
i ER EREEERER RS E T HER LR RIEsE BENK .

-2938

1 (=0s) 2 (t=8s) 3 (t=10s) 4 (t=11s)



ERRFBLFARI 5 RN PR B A% TR E AT BT

5(t=125) 6 (t=14s) 7(E14.2525) 8 (t=14.254s)
B 5.3 PRITRHE B 18.75mg/em’ . FERS d=3om I FARBA BRI SR 45 IR
Fig. 5.3 The flashover process of flat plate model with d=3cm and o;=18.75mg/cm’
under negative polarity voltage

1 (t=0s) 2 (=4.755) 3 (+6.286s) 4 (t=11.246s)

5(=13.73s) 6 (t=17.034s) 7 (=17.4745) 8 (t=17.4755)
8 5.4 PRUBRERE A 18.75mg/em’. FERY d=3cm I PHRET B ER NS LRE
Fig. 5.4 The flashover process of flat plate model with #=3cm and 0;=18.75mg/cm’

under positive polarity voltage

1(t=0s) 3 (=10s) 4 (t=14s)
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ERKETLFMIRT 5 PRUTRN FREUNSEZ FIEERL LR

5(t=15.85) 6 (t=17s) 7 (t=17.692s) 8 (t=17.694s)
M 5.5 YRITRFE R 18.75mg/em’. BEES d=5cm I PARAEAY B 3 AR R ER 1L 12
Fig. 5.5 The flashover process of flat plate model with @&=5cm and 0;=18.75mg/cm’

under negative polarity voltage

1 (t=0s) 2 (t=105) 3 (t=14s) 4 (t=165)

5 (=18.002s) 6 (=20s) 7 (t=22.014s) 8 (t=22.016s)
B 5.6 DRVIREEH 18.75mg/em’s BERE d=5cm M FRERE R ERHRNLTE
Fig. 5.6 The flashover process of flat plate model with #=5cm and o=1 S.TSmgfcml

* under positive polarity voltage

HE 5.3 ZHE 5.6 74: HRAREEEERT, BREERBENEBRL%
EHPRERG AR T EEESS), HARBRGEEHATLKE, BERE
F1EFH, EEHPHERES, TR REREENRHEDR, d3cm (F53) &
T EF A2 B E R RA E R RARRENEINS; d=5cm (B 5.5) i, TPK
S B B ROl M BORIA % 3om BYREGEINS . MEREREEEFERT, &
R R R AT M BRIARIA % LRI RIS IR T E K23, ABARIL%
SEHRATLDXR, EEREN LA, SFMPREREBLE, TR EREERE
i, ERARENRHEEE, BREBHNENESHRARET lon, WK
JEERSZBAEHAT —FLD KK,

LR R EREREERSREEEERT, YRINESZNRHET TR
BL%IT, TERGHHERTRRERRES), HR “TIRA". E. ARiES
EAERATRPRZSERAL: SRt TR REEshR Y, HRRNEDEEK.
52.3 ARV FRIRELAE N T2

LY AZEE, BTURSKBURDR SR, WS B & HR b
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ERAEHEEARX 5 PRITRN FARENEE T N d BT

(A, HASKIEEERE ST ARG

B 5.7, 5.8+ 5.10 2B A MCHIE B A Scm YWHITARFE X 50mg/em’ Hf &K &R
10% FAB R BT EARYE NG R S7KRA 5.3% TARBIRY B IE AR 1 ] 483 72
B, &7KEH 78% PRENERARENSTEE. B 59 HREEE Y Som A
BN 25me/em’ AKEN 53% PR ER AR AL SRR,

5(t=6,765) 6(t=6.762s) 7(t=6.77s) 8(t=6.98s)
B 5.7 PR BN 50mg/em’ & 7KE N 10%. FEHRERY Sem Bt HREREN %R
Fig. 5.7 The flashover process of flat plate model with d=Scm 7=10% and o,~50mg/cm’

under positive polarity voltage

. . |

1(t=0ms) 2(t=12.445) 3(t=12.516s) 4(t=12.916s)
- : _ r

5(t=12.918s) 6(t=12.920s) 7(=12.922s) 8(t=12.936s)
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BERKFTLEARI 5 PRURN FREMAAE TIRERET BT

M 5.8 YRITHE K N 50mg/om® S7KE Y 53%. JEHEEN Sem B EHIERENEITE
Fig. 5.8 The flashover process of flat plate model with d=5cm 77=5.3% and o;=50mg/cm’

under positive polarity voltage
1(t=0s) 2(t=9.99s) 3(t=11.99s) 4(=12.630s)
¢ ' \
M
5(t=12.632s) 6(t=12.634s) 7(t=12.628s) 8(t=13.228s)

B 5.9 YRVTEE R b 25mg/om” 7K BN 53%. NEHEERY Scm M E K ARHERZITE
Fig. 5.9 The flashover process of flat plate model with #=5cm 77=5.3% and o;=25mg/cm”

under negative polarity voltage _
1(t=0s) 2(=1.82s) 3(t=3.82s) 4(t=4.7s)

5(t=4.804s) 6(t=4.808s) 7(t=4.81s) 8(t=6.81s)
B 5.10 PRI N SOmg/em” 47K A 7.8%. NEHEERY Som B HA AR RS
Fig. 5.10 The flashover process of flat plate model with &=5cm 17=7.8% and 6;=50mg/cm’
under negative polarity voltage
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ERKRFTLFMURX 5 PRTTRN PRERNEE TEERSLBRAH

BERA/KEATN, YRISYRL. PRISBEIRZ KR . 2R
BETIENE, STORLSRNEHREE, FESVREYEE, 7 AME
AARMMIMPRESRS AR TEHEMER. ERERMET, LYPRAKE
KFET 53%0, BAMMEENT#, B B R BRUL G IR A8 R B4
F; B e E AT, BRI R0 B3, A 5.7-2 5 5.74
FIE 582, 583 fim: WINBESE—SREE, REGNETHERMEOER,
FRIBHERE LN . MERABIET, UPREKBATET 27%0, BHkENS
RIS, R BRI R BT, HATYXR, W 5104
Fim: Wk MMmER—SRE, REONRTRERNENE, BREEES
%

TS R AT LU B 4 R & 7K B T S R R AN S R TR AR
KA, SAERE LGB G LR BRI, B R R R a3
RURR, B TERETERNS: By DS R R kR A5 R et
t—Hf, Ei, PRSHEETRA— RIS .

53 XiRBIETAGTRIDAKITE

¥/ HG-100K FEBBHLN XP-70 B4R FXBW4-10/70 B &4% T I3
MY RNE T EH#T THE, HG-100K FmEHENEHHA 250 5k, AR, A
gt EmE 5.11 £ 5.20 Fir.

1(t=0s) 2(t=19.1s) 3(t=35.1s) 4(t=35.104s) 5(t=35.112s)

B 5.11 TREDH XP-70 BLEE T RN LE
Fig.5.11 The flashover process of the XP-70 porcelain insulator in normal ambient air

under AC voltage
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B 512 ARAEY, REN 6m/s Bf XP-70 B4& T HIATHMIALITE
Fig.5.12 The flashover process of the XP-70 porcelain insulator in the wind
sand air (wind speed=6mv/s) under AC voltage
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B 5.13 XP-70 B4 F L REYIR 245mg/em’ TP RAARINE TR |
Fig.5.13 The flashover process of the XP-70 porcelain insulator when the deposition density of dry
sand on the upper surface is 245mg/cm’ under AC voltage
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Fig.5.14 The flashover process of the XP-70 porcelain insulator when the deposition density of dry
sand on the upper surface is 18mg/cm” under AC voltage
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5.15 XP-70 ‘R4 F LRI 25mg/cm” @RI RN TR
Fig.5.15 The flashover process of the XP-70 porcelain insulator when the deposition density ofd&np
sand on the upper surface is 25mg/cm” under AC voltage
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5.16 TRTLLH FXBWA4-10/70 B &R& TR INSE IR
Fig.5.16 The flashover process of the FXBW4-10/70 composite insulator in normal ambient air under

AC voltage
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Fig.5.17 The flashover process of the FXBW4-10/70 composite insulator in the wind sand air (wind
speed=6m/s) under AC voltage
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Fig.5.18 The flashover process of the FXBW4-10/70 composite insulator when the deposition density
of dry sand on the upper surface is 245mg/cm” under AC voltage
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Fig.5.19 The flashover process of the FXBW4-10/70 composite insulator when the deposition density
of dry sand on the upper surface is 18mg/cm” under AC voltage '
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Fig.5.20 The flashover process of the FXBW4-10/70 composite insulator when the deposition density
of damp sand on the upper surface is 25mg/cm” under AC voltage
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