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Research on charge transport model considering influence of
ionized charges

GONG Xinhao', ZHAO Juntao’, HE Yifei’, ZHANG Zixuan?>, ZHU Duokun’,
LIU Haijun’, LIANG Zhengzhao®, WU Kai’
(1. Hengtong Submarine Power Cable Co., Ltd., Suzhou 215537, China;

2. State Key Laboratory of Electrical Insulation and Power Equipment, Xi'an Jiaotong University,
Xi'an 710049, China;
3. Xuwen Wind Power Generation Co., Ltd., State Power Investment Group, Zhanjiang 524199, China)

Abstract: Cable joint is a key accessory of high-voltage DC cable, its insulation performance determines the stability of
high-voltage DC transmission system. To verify the effectiveness of the charge transport model in calculating the electric
field distribution of cable joints, we calculated the mobility of injected charge carriers and the conductivity of ionized
charges through blocking experiments, and proposed a charge transport model that simultaneously considered the effects of
injected and ionized charges, the undetermined parameters in the transport model were simplified. Then the electric field
distribution of the XLPE-EPDM double-layer structure was simulated and calculated by using a simulation model, and the
results were compared with the experimental results. The results show that with the increase of electric field intensity, the
polarity of charge on the interfacial of the XLPE-EPDM double-layer structure is reversed. The simulation results calculated
by the simulation model are in good consistency with the experimental results, which proves the effectiveness of the
simulation model.

Key words: cable joint; ionized charge; bipolar carrier transport model; electric field distribution

0 518

UL ARk, AT Bk R 26 (XLPE) 1 5 B it B 45 6
i FIE R IRAE /N A S 1 R s AL 5, 2 B
P T B R R GE(HVDC) . SR, 76 FL 4
{10 32 42 DX 85k, DRIAZAE A [R) B F A JoR ST, '3 5 R
A W AR 7 R R R LR RS IR R 1B AT .

BT FL 5 3 Sk 260 28 R I, ) D o 37 0 R A7 20 A1
TP BB RE A RO R B 45 R b 3 SR AR

T T S0t 246 2% S5 K R it

P T F 4 45 Sk 05 J0 T SRR A R R B0RT 23 D
il — Bl B A R T R AT T B TR
R, o5 — BRI 78 90 25 B8 B T AR G MR P T
AN IERS il A A AR AR AR Y, TR ALY
R AP RHE A R AN 3758 T TR M E
15 20 L S R B R 2 A7 9 A2 AL I R KU S [ AT AE
B LU0 #EAT 05 FH S, TOREAR R S A i R
HETA 75 SE B TR TPl 2 B S (H JE VR A 1 5



TUBTIE A« 75 18 P 10 P SR A ) P AT A S A R AT

2% T) HL AT 43 AT R HL 37 B2 ) o R A Y — ik AR
RO M B T s B8, [ 1994 R4 H PSR, [E
WA 2R AT T IR NS . S L ROY 2502
ARG I EE T SRAE U # I T Sis iR i 7 ik
Foobs ST B = e [ S 2RSSR R T TR RS
FETF =4 i I 7 A o BRI 40490k T X
AR T RO T I A R R N AR R T I T 4 ke
HL37) 70 AT B2 . KGR 78 40 5 B8 T WL e s
(3, DAL 5 S e 25 SR S 0 1) — Uk H A
TE A 1) 8« J— 42l S 58 7 VR i BRI, A A A
BE B B M B AT EN G B DL S R
KW BARSH, R AE 7 BB, AR AN 5N K
BINAR S, X2 Jas R HER S H =
e LA BT IE R 78 4 7 RS L HL A I R .
X R Ay 258 T 0 P BRI, o DA RICIX 43 3 N LA
AEL B A, A PR B R, BRI TR
B R O IE RS I R RS AR A, AR AN RE E T
HOE B . TS R RIGIA
(1) T AR 2 U] 20 Y 2% ] L A %o FEL 3% 0 A 1) 5T o
G TEYSSEDRE Z£1"7F 2005 F- 45 t , K %5 fE B 55
it 2 XURR M 28 I 2R i A  ) 1) jE —
% A1 BA 38 1 AE AR i N D e B W46 F R LA U
FERE FIER F 07 A X — BT TIRZR
SCHA[17-18]38 i ¥ J4 o 70 A LS IR B 7 1 A
0 J% R AN E s RS T B A AR 1 7 5 R
ANFIMRNEEAT T 2 18 B HL A 47 B

A A1 BATE BT SBIF 9 A J e R T — A B 4 ST
FRCTIN A T A A Sk b R I RS FLUAL 2 B B
5 B2 J s AR AR, 19 31 TIEANBUR TIE# %
VRS A TE 7902 o AR S S A 2 B A S 5
THEE N IR T IE R 2 DL K e F S R
155 SR 5 N A S0 4 SR R P AE DU P B T s
B o, 45 3 78 43 7% S PR B FEL A 52 106 1) FEL A 0 08 A
BY, 50 U0F A R 5 B Ja F R B B o SRS B R
- =70 4 4 I (XLPE-EPDM) W2 45 ¥4 f) 25
V) FELART 43 A, F 10T HE S 56 B0 F AR Y (1 TR A 1
1 PE#ESELE
L1 FAHRFIBRRNITE

S B8 7 R AR ME 23 B R AR A N D ERL A
MEME R E AR E R . A CEFAEN
BELPSARE, 23 B T 7 S0 EL 45 I 56 AR XA BEL 44 S
OB D, 2 B E RN T IE R R 3

131
i FLF R
d, d,
[ PP R g SRR
I B
g & E & b i%:
- P JE
D
' Xini : Xend :
@/R NS/ !
I |/ !
2| 1 ' :
0 d, d\+d,
(a) HON BHLAH S50
o d d, d
e M AT
g & & & .ll__]é
EaS — =
@ﬁ\x A
E | \J i :
" i : : 1
0 4 d+d, 2d,+d,
(b) KU B+ S 56

E1 MAHESBREE

Fig.1 Schematic diagram of blocking experiments
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Fig.2 Measured results and fitting results of

ionized charge conductivity
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Table 1 Fitting parameters of ionized charge conductivity for
EPDM and XLPE

A B C
EPDM 9.606x10’ 1.104x10* 1.676x107
XLPE 3.911x10" 1.938x10* 3.585x107
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