WEEARL 2024,57(3)

WR Ak 145 - AR 20 L 20 BLIAD GIIL 246 %1723 [l /38 THT VL ARF A T FEL 37 O P2 9

89

JELE M SR B X EIR GIL 4825 F =5 8] /5= [ B far Al
A TH BB IR EIE A 5T

R, R4k, REE, FHE

(YA BHKRFE (£4F) HRFR, LA T8 266580)

O A)/F I R TR S B LR GIL 4625 TS T N 4% HhL JE R ARG (O T8 76 J R I BT 2 Fh S0 2 R R TV T 44
SRR TV . AR SCHEST T H 7 MO A 2 1k P 3 340 2 00 446 5 7 2 1] /0 T FELAT S T P37 VR 92 1 e R, 2%
EHRE T RGN T UL AT AR i S R S i o AR M O R IR B R T IR AR R o A T 4
5T PN LA K 20 A U, DA ARk M v i 2 ) 446 4 T THT AT AR R IS R L o 45 SRR R R e SR E X &
Vi) H A v IO BH S IR R AR v s PRI Bl %) [ B e P Aer 2 5 1 T FL AT 43 A 5 R T SR AT 23 AT AT 1) 3 1
MG T IRTH N 25 PERRAS B3R R (R B & 1 510 2 SR 2 1R AR SR A0 HiAT , A a1 R rAR v b F A0 200 8 K o
SFEHEIR): B GIL s AR v S0 2 18]/ — [ e 1 P iy AR SR 5 2 () F g 5 5

&S :TM216 DOI:10.16790/j.cnki.1009-9239.im.2024.03.012

Study on regulation of space/surface charge and surface electric field of
DC GIL insulator by nonlinear conductive coating

CHEN lJiming, WU Jitao, BI Guanzheng, YIN Zhihui
(College of New Energy, China University of Petroleum (East China), Qingdao 266580, China)

Abstract: Space/surface charge accumulation is a potential cause for the decrease of surface flashover voltage of DC GIL
insulators. Applying nonlinear conductive coating is an effective method to improve the surface insulation performance. In
this paper, a mathematical model was established for the regulation of space/surface charge and surface electric field of
insulator by electric field dependent nonlinear con-ductive coating. The nonlinear relationships between the current density
of insulating gas and the solid conductivity of insulator and the electric field intensity were comprehensively considered.
The internal charge distribution law of insulator under temperature gradient distribution and the influence mechanism of
nonlinear conductive coating on the surface charge accumulation of insulator were studied through this model. The results
show that the nonlinear conductive coating promotes the dissipation of space charge obviously, and the homopolar charge
near the high voltage electrode dominates the surface charge distribution. Due to the improvements of surface charge
distribution and tangential electric field, the surface flashover performance improves. The positive charge may accumulate
between the insulator and the coating interface, and decrease gradually from the high voltage electrode to the ground
electrode.
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Fig.1 Diagram of solid-gas interface vector of the coating

N P e T S A= S R VA 2 A= A s = e
%, = (6) fT s .

oD
JIZE—F)}CE (6)

o g, IR E M AR RS B D v il B
FZ iy R E R 5 E 08
o 2 SR IR R IR B E J TR (T .
J; = aD/ot + eE(n*b* + n'b') - egrad(D+ T - D'n')(7)
FR A AR 2 e B L 37 70 PR AR, FE LI AN N 0
ML T R R 3 R 51798 19 98 R 4130 (8)
TR



MR 2024,57(3) R4 1% Rk P AR LR GIL 46 2 T 5 [ /26 8 PR T A% 8 PR320 1 R 90 91

Ve = yC(E/EC)a (8) Evdv + Ecdc =U (160
20 (8) 1+ o & FEAE L 5 e 6F BTN R 3 1 M £ A 2% WEv = ycEc=0 an
PEFE R, A SCEUE A 2,675y, E, 43 3 A9 s 57 iy 5 écke —&vEy = ps (18)

M 7137 -

FE B GIL 5 % J= 2 T R 6 52 vk U1 1R 37 56
EMFI BT Ry REAE . Hb, p 7T RR
SEMCD

s = o0 9)
ENO LR L ST P N

1.3 4aigF=(aEB
1E B 37 A Ak d FE v, W B O A AN 3 3 B
B R AN A5 SRS, N
S 1 O N e 7 | X~ SRS e L M o
PR R. HMGIL AL T2 H AR p, S5H
o 192 & 7] H Poisson 7 2R 7~ , i =10 fis .
Vo =—-p/e (10D
KA, e ML FHIT A HLUF HL
R A UL 3% 0 1 D B, A6 2% 1 25 [) P A 5 S
HHREEJNR R R RARAD.
VJ =—-ap,/ot (1D
WL 58 E 5 WAL o DA FLIR S S J R R 4y
=2 A3 Frs.

E=-V¢p (12)

J=y.E (13)
LA 14D

ap.at = (V) (Vo) = (pve) /p; QYY)

R4 250 A 3, a2 TR R S R 5 G
ZA[ERRRAA5.

B

yy =dAde" (15)
KADH 4B AMELRE T AR FER.,
14 REE-BEFEHFIEE
Y 2% 1 55 2 1) 1) HL S SR U O A
2o 5|k [ - [ 5 R e AR SR B 2 AT (16D ~
(I8 JBIR T 42T AR 2 2 (Al Bl AL AR LB,

+

A
\ /

@

2 Maxwell-Wagner R (L iR B R EE
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Fig.3 Geometric simulation model of circular insulator
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Fig.8 Charge density at the solid-gas interface
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