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Research on Several Key Issues of High-voltage Capacitors in China
NI Xuefengl , JIA Hua’, ZHAO Qian’
(1. China Electric Power Research Institute, Wuhan 430074, China;

2. Xi’an High Voltage Apparatus Research Institute Co., Ltd., Xi’an 710077, China)
Abstract: After nearly 30 years of development, the design, development, production technology and
technical facilities of high-voltage capacitors in China have been at the international advanced level, and
its production capacity and annual sales have ranked first in the world for years. However, in this context,
still several such key issues as the design field strength limit, the lower limit of the internal fuse test voltage
and the partial discharge between the capacitor electrodes have been in a state of debate for a long time. In
this paper, it is concluded through the research and analysis of the electrical strength test of polypropylene
film, the disconnecting test on internal fuses of the capacitor and the partial discharge between the
electrodes that capacitors with different operating conditions and types shall have different field strength
design limits. And for high - voltage shunt capacitors, the field strength limit of 57 kV/mm is currently
appropriate; the selection of the lower voltage limit of the internal fuse is not conducive to the safe and
reliable operation of the capacitor, the lower voltage limit of the internal fuse disconnecting testis is
suggested not less than 0.6Uy.; the defect of the capacitor insulation dielectric can be detected by the
voltage test between electrodes, and the partial discharge test can not play a role in improving the
operational reliability of the capacitor. The conclusion is used for the reference of technical persons in the
industry to promote the development of high-voltage capacitors.

Keywords: high-voltage capacitor; polypropylene film; field strength limit; internal fuse; partial discharge;

molecular bond energy

0 3= J T L B 2 P R T 4, M 2 i 34 5 1
B R AR T Hod R RH B, FIA 204, e
1996 4FF TR FEFF R T IR AR M BOETE 6 % S PR — 2 g i R A 28T R
%5 H#A : 2023-02-02
. 86 .




2024 4F5 4 1

B, FRE R R S LA G RS

(2140

JEUNL, — ELORF FE PR AU e K, 47 A 25 B RS
B BB HH RS — 3T 20 4E T, [HWLIER AAT
My & VA, Bl — L6 [l R A B 5 A B i BRE
TR A AT R TR P 5 A A5 ) R
iGN R NI E e R R 5 % NIL V-3 &
AUX SRl AT T AR RO ST, IF7E A T 32
TS0, SO T R AR AT I A A —
MZHE .

1 BEBRARIIFEREDZR

20 tHad 90 4w, R E TP UG T 2w R 2
R ABIERR A P E S T L AR A A %
B ZR AT 48 K 280, 1996 438 [ 5 Sl i
Do LA Do s TR, LS RS T S i R, 7
T AR B A 2 70 Ry DA AR 2 SRR R
BERRAE A P2 (R AN R H BRI I8 A A B, HL 4
FIR 7 iR E m AN T

Y TR T AERE O, B RET
1997 4ERSr T 2 E JTC U AMER B T K TAEA”  1F
TAEH RIS S T I IRAA &1 X P R o A%
S e s o) R R R R 1Y o A i 2 — gl S B A
HLA R 1T 0, $2 1 e I R 2 0 1T 08
(B ZRE k=1 B A 57 kVimm, RIULHT
J&i , Gead Az FE Al o 4 5 L 2R I T T AR PR AN T ek
HESE TS B TR B AP, R
AR I8 7 ] S5 A R s R Pk 2] T [ B ek
K

H i A fr s 7l St Em R = L i 2
FEAL B PN AR TR BRAE 57 kV/mm
PR, i BEREE T 220 1, R R i IR . X
—VFRE T A, A SIS AN FH PN T A T
THFSE
1.1 HEFIHRIAEIEIE

B A (E) AT 57 kV/mm 2K HETR
o PRI L5 S A ol FH 2% 1 R T PN ) 2 7 2R
o R IFER AR TAE R REETE 1.0 U~
1.1 Uy F#ESLa1, fEis ] ge B e o
JE (NG ZHTF R EBE) — BRI 2.0 Uy, SObs
HRILRE ) H 2 A B 48 2T 52 FLUFE R 2.15 U, 1L
X I ) B e R FH 375 (Es) R 122.55 kV/mm,

AR 50 5 HU R IR N 22 i H He i 2R 1Y
75 2, % [ PRI AR AS [R) ) 5 B4 R 25 i FH SR D 0
R AT F A B I, B 25 B R B RN R /ME A S
NG G4y 40 SR d R EE (E) , L%
R T AARAE T 20 A s AR 2RI (E,) , 43

SR EE 5 215065 W 55 (Es) B9 FUAE, 356
gER LR 1,
FR1 THEENZREENEEN BEEREER

Table 1 Dielectric strength test results of film applying AC
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Table 2 Relationship between different lower limit
voltages and the parallel requirement number of elements
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