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Investigation on the Distribution of Electric Field in
the Insulation of DC Cable
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Abstract: The theory of the distribution of electric field in the insulation of DC cable
is investigated based on Gauss law, and the expression of the electric field is acquired
in this paper. The distribution of electric field is investigated for the real £200 kV and
4320 kV DC cables based on the distribution theory. The influence of resistivity on the
electric field in insulation of DC cable is analyzed, and the relationship between DC
electric field and AC electric field of the cable insulation is studied. It indicated that
the position of the maximum field is changed from the outer insulation to the inner
insulation, and the distribution of DC field and AC field tends to be consistent with
the increasing of resistivity.

Key words: Gauss law; DC cable; Distribution of electric field; Resistivity

Received: 2020-06-18; Accepted: 2020-06-29; Published: 2020-08-17

VESIF: RER, %R, T, F ERBRESBEHDMAR (V] . BSTRESKEAK, 2020, 1(3):

https://doi.org/10.35534/eet.0103011



. ERBLBEBIHDMAR

L L AL A 2 1L 39 53 A WE S

KER BRHE T K 5 s BRER 55—
HEE JImE

WamEAARAR (BREAHERARRERAE) , #X

f8%8. zhuzhien@sgepri.sgcc.com.cn

BOE AIAZM AR AR, BT A AACRLLE LG 5 H Ak,
RETERLZRN, ATHHREL, ART EFRGALARLELL T OB HH,
SHT wILEAN ARG LEL LY 5 HegHa, FRETRELZHR. AR
LMK, EREAN, MAEBEEE I, ARCYHLERREHELEHA
LTI, FFHBLELLZYG HALGHH 5 ARy HAE T,

K. HMAI; ALY, By Hh; wf

s B 2020-06-18; FAHM: 2020-06-29; &£FH: 2020-08-17

Copyright © 2020 by author(s) and SciScan Publishing Limited
This article is licensed under a Creative Commons Attribution-NonCommercial 4.0

International License.

https://creativecommons.org/licenses/by-nc/4.0/

(N0l

https://doi.org/10.35534/eet.0103011 www.sciscanpub.com/journals/eet




ERBLBEBIHDMAR 2

1 3§

e s S M B B EORTE L ) RGEIT AR R AR A R R e . S T T
PEES R A B . L) RGN | 7 I VI P A s ORI T R L Ak L TG
MR s R A [ o HET, ENERIHRE £200 kv Fl £320 kV
FVEE A TR, IETEERRE £ 500 kV B TR,

YE R B RE M EEA RSy, FAHBARMIRTERE N AR =T
B, (MR AR L MBI, TR, ENYE FEHX R Egin
23 [B) HL e [ HEAT TR BIRIRSE A2 R LTS NG K TS 0] RE A8 1 2 4 i 4
G mEA (2] (3] 141 [5], WASENK T ARmdigst
zs Rl fer, IR ILREE IR AR, SHEmRRE R (o | o A
FTE MRS G A E 3700

SR ZHEMIIE, SR A4 S i 3 03 A B T U, T L SR 4 2%
(LA B R AR S % . TEC A2, B T W |
AR T A S AR B H R i ik B T i o
2, WHRCMERE M o — MRS, TR AL R4 2 b Y L 3 43 AR IO T R BEL R
[l A A X L BT T R BIESE, IR T R BHR 50 5 K i r B
KEX 7]

EPNA A BIFE I T RS S R R FRAeX (8], HEIER
5 AN IR ES oS T NN N e o 2 3 D O s AN R L k-2 o R G 77 o i
FTHCBERISE , AR X o3 A 2 S5 AR AR S PR

ASSCAE e e FREEAN b, 3R T R B R A P L S, 4
BT HLBERXT L7 A BRI, BIFOE T3 . BRI R

2 HERSHERFEEHE

VLT L P AR A R TR B R A A R, T TN ARSI
Horr, BORASETIEART r, BEINEAR Ro ISR v BB ET T N N ER I,
PAEAR R r G150 S TR SNERTET, S SN T 7R B A5 18T S,

WWWw.sciscanpub.com/journals/eet https://doi.org/10.35534/eet.0103011



24 ERBHBEBIAD AR

LR 3

s

1 HRBHASEHTEE
Figure 1 The diagram of DC cable
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Figure 2 The distribution of electric field in the insulation for + 320 kV DC cable
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Figure 3 The distribution of electric field in the insulation of +320kV DC cable
with the different resistivities
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Figure 4 Comparison of the DC and AC field distribution in the cable insulation
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