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Discussion on Space Charge in DC-link Capacitor
ZUO Qianglin, LEI Qiaoshu, YAN Hao, LU Minglin
(Wuxi Sun King Power Capacitor Co., Ltd., Jiangsu Wuxi 214177, China )

Abstract: In this paper, the stress characteristics of charged particles at the interface of type I and type I
in DC-link capacitors are analyzed from point view of the motion path of the charged particles in series
dielectric structure.The electric field force of the charged particles at the gas-film interface is analyzed and
calculated. It is explained that why the space charge problem is not prominent in oil -immersed capacitor
but prominent in dry metallized film capacitor is because of the design field strength. It is suggested that
improving the element heat setting process and using oil impregnation process can improve the space
charge accumulation effect of medium structure. The influence of space charge injection on dielectric
breakdown voltage is verified by the breakdown voltage data analysis of polypropylene film in accelerated
aging test capacitor. By measuring the space charge of the metallized polypropylene films after accelerated
aging test, the existence of space charge injection in DC - link capacitor is verified.It is suggested to
strengthen the study of space charge in DC-link capacitor film and its influence, find out the boundary and
improve the performance as well as operation reliability of capacitor.
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Fig. 1 Schematic diagram of motion path of charge in a composite medium
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Fig.2 Schematic diagram of electric field force of
charged particle at dielectric interface
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Table 1 Breakdown voltage of metallized film in elements
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Fig.3 Schematic diagram of film A and B film with 2
inter-series

M1 ATLUE oGBS &R
T A R TR, X IER . kb,
& B AR IE R M ZE s A/ INIRBE 3KV i
Sz [a] H ey T A 6 5 Il & A 56 )5 4R AL I £
Wtk o 2E R A /NI T B AR T IR ITE s A AN
B R IEAR M 28 7 5m 2 L S o 2R 5 6.6% o

EF NN S5 T AN R 4w AR Y o
R AR AL 5 28 A H T A TE AT O, 5 In TR
P A K, SRERAE ST/ h T AL W A O, 545
WIT AR, SHeER T LA%, HinileH s
KA, T B R R Z 580
22 &RUENZEBENE

2% (1) L ] 47 78 19 B L2 UE 3l il 2 ) 4 S b g
A By AT 23 o) o Ay I o B %) 2 () e e 0 3K
e, HETE I ROK 0 4 Jm AR AR, HRER
Pknpk TPM M Bl HLA EOT (A i) s X 4
J& AT AT 2 ] H ey I & 0, 2 AR )
HL 25 2% H A T N AEAE 28 R LT A S Ta)
i 77 A 1) H A7 W A T 2 R DL T 4, iy 2
SGEIL UL 5, B 4 FNEL 5 rp R AR BRI A R ) )R
B, pm; B 4 (A FR R, Vijm; B 5 990
AE R LA BE , wClem’s

ARV EAR SR 4 A SR D s R 1 25 [
P, i FEL, 17 R 25 1 E iy 2 5 R L 36 2,

. 26 .

FLI7 58 /(V/um)

HL37 98 /(V/ um)

10 BOPP-5.8-0V-1-0min
0 L
BOPP-5.8-116V-1-0min
_10 L
0t BOPP-5.8-174V-1-0min
_30 L.
—40} .
BOPP-5.8-232V-1-0min
750 I 1 I L L ]
0 1 2 3 4 5 6
JIEE R/ um
20r BOPP-5.8-116V-1-0min
10} BOPP-5.8-0V-1-0min
0 L
,10 L
_20 L
_30 B
—40} )
b BOPP-5.8-232V-1-0min
_60t BOPP-5.8-174V-1-0min
_70 L | I L ! )
0 1 2 3 4 5

B R /um
4 =ZEBEEITEZBFTIKER

Fig.4 Test results of space charge to electric field
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Fig. 5 Test results of space charge density
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