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Abstract: DC gas insulated metal-enclosed transmission line (GIL) can solve such problem as the space limit of the
transmission corridor under special geographical environment and provide facility foundation for constructing the
‘carbon peaking and carbon neutrality’ target. In this paper, the development progress of DC GIL in China is re-
viewed, including surface charge, metal particle kinetics and inhibition theory, the key scientific issue such as micro
ionization theory induced by the conductor surface morphology, as well as such technical innovation as design of insu-
lation part and of particle trapper. Moreover, the progress of DC GIL equipment development and evaluation in Chi-
na in recent years is simply introduced. The contents in this paper can provide reference for the development and ap-
plication of DC GIL in the future.
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Table 1 Key technical and scientific challenges faced by DC GIL
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Fig. 1 Field dependent effect charge accumulation model

DHATRUR F @A . A% 3R A A FUER Y
AR T EALAE S A G AR B S AT T
FL I LA SR A S iR o ARG 25 F T L
i FRIR A A BRI o 24 3 1 A A AR LA
SR T o TR e AR R T
WL b B RE o AERZEGOL R, A
AL A B P A BRE R o B 8 51 IMT T, 2 18T
i 5 A1t L AR AR )™, ey i 5 AR ) 25 1

FHOG, SR 7 RSN 250 1 T H ff A FRAIR . Ik
PO SR &R B 082 VS TR T B2Y o N a s
F R AT, RO R 2 1T 5 | 1 A B R BR
T P ] AR A R AR, UM R B AR
AT FRE e 3 T FEL Ay AR 1) R PR, A
BN A E A TR IR W) i 2% TR hR
JoE e UM BT AT — B i SR A xR AL

T A AR r e R T R T LT AR IR R AT
A SR M Rk A i — 20T A Y B
Y TN 1) ARDU I, Ry A TR o A I, S
PR AL AR o AN, SRR S A STRY IR
A, F3—J7 T, 22T AR T SR L AT AR
I}, U A TR Rl R . AR
R IH] L S R S OO LA BE AL 01 ) 2 LA

Q)R A RAIE . SEPRAY GIL A I8 N AR AN Al s
G HAT LR SR BRIE , JR S P X 268 51 2R T FEL A 119
SO AN 2 W o R THT R A 23 A1 I 52 22 2 U ik
PR IE[RI B2 o PRI, 3 1T A e A Rk T A
5 ¢ R B RO R BR 23A1  BERILAR A P AR o A
AR S B o SR A9 ARG o BERIL 2315 1) 3 1 F
Ay SR A 7T 3 DA B A R g BRE DA B OUR P R A B
S BB B A I R BRAE R A TR
AR BRI, R AR A R A 2 T R A ) R
P ANE E ik S e O R S IR N ES
AT FRLAT , T A 28 260 51 A A ) R A 1 6 3R THT P 37
(3% 0] 73 BRI RS B A G136 R MR R L A o X
TREAL A7 A FL A B A, A T o B A 4 5
BRIE B RS o el L HE BT, 3R IR A 0 AT
R T T figp R 2 T R A ARUR G P B OCE 2, A D)
R e LR R KD RrA
1.2.2 & @@ A7 4F 19 4469 %70

S T A LA B <1 BT P ] SR A S
TN 2%l =6 U A T U SR AL R . AL
FL R T R4 A PR DR 285 19 fh e 9 e 22 r i s
S A5 e o RPN TR BR5E T 90 T DN 46 AR il
2 HUH Y FU R W], TR R P i T DR 45 1) e 20
AR UM A A5 B PRI TR H , T T A g 2 i 2
L) NI Sl IS IS D & e S ()
55 DR 3 A ) T I 4 - 1 T DN 2 AT LA

A F NFI IR AR R T B R R4
Gy LRHLTRE , ULIRT 29, B BN L R S
Py 7R MR A JR DA R RH PELIR A% | i 78 oty
ARWE o LA, F A 7 2 A PP A T 18T A 2% 91 3
AT o TR SRR, T LAy 1 BRUR i 2 1 7%



-4 - 20234F9 A

LHr €&

H59% Hio

NG o

B2 @BFREEGHLE

Fig. 2 Insulator surface charge dust diagram
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Fig. 3 Effect of surface charge on DC surface flashover
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