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Study on Performance Test of BOPP Film Based on Domestic Particles and
Test of High Voltage Capacitor
LEI Meimei', LIU Shuiping', YANG Yonggang', WANG Ying', ZHANG Wenjun',
YAO Cheng’, DONG Haijian'
(1. Xi’an XD Power Capacitor Co., Ltd., Xi’an 710082, China;

2. China Southern Power Grid Research Institute Co., Ltd., Guangzhou 510663, China)
Abstract: Polypropylene film is one of the corematerials of power capacitors and its raw material , polypro-
pylene particles, are all imported from abroad. For solving this “stuck neck” problem, many universities
and enterprises have carried out many studies in recent years on the localization of the capacitor industry
chain. In this paper, the electrical strength, compatibility and aging performance of polypropylene rough-
ened films made of different polypropylene particles are tested and compared. The test results show that
the polypropylene films made by the domestic and foreign particles have comparable performance. Under
the action of DC electric field, the breakdown field strength of domestic particle films is higher than that
of imported particles, but the dispersion is larger. The capacitor based on the domestic particle film has
passed the test certification of the third-party testing authority. The main technical indicators are comparable
to those of the capacitor produced by the imported particles, indicating that the domestic roughened poly-
propylene film can meet the application requirements of capacitors and is expected to replace imported
particles to achieve full localization.

Keywords: domestic polypropylene particles; polypropylene film; dielectric strength; compatibility;

ageing test; capacitor
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T 4 i % ) o SR TR TR 1 L 5559 0 S5 T R B
FR R A S0 o L T R TR T 4l v R
Wi, IRy & B i A 30 PPM LA™ i [ = Al v
TYRIIEHRLF KA =L 100 PPM™, K K 53
i R 2 H TR AR R PR A R A R R 2
— AR B ) AR T S XA A
TMEREA BRI, B T R N KR T A Rl R 5L
— B HIAE 3.0 ¢/10 min 247 . AL RE I LA 2 25
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Table 1 Main parameters of polypropylene particles

PERERE AR FORM R EMRT
FARIEEU/ (/10 min)  2.8~3.6 3.2 2.8
SRR /% =96 96 98
SRS PPM <30 10~20 <30
AHLUE L 2.2+0.2 2.25 222

ARSCHFFETIE T T R — i) S A=Y 4 Rt
PO NI W, IR 4 5 RIS S 2 BB HOILER 2.
SR JH T L 1) 2R A M M5 g 2 RE S A 11
KL 7 il 22 5 BOR, PR SR BEAL T 1k VKL 7= i
W SR AU /N TR R . FLAUMERE DT T
SR FH L7 11 2R R M v A T A9 9 i
o T HE FDRLT 7 i, AR B R LR A RS R
K77 i 22 580N AEA B FE R BOE FB0R

*2 RRBGHEEIESY
Table 2 Main parameters of polypropylene film

IiH ZORIE A-TEP=RF A23ERF A-3EFERIF A4k

FRPRIEEE (B AL ) /pm — 11.2 11.2 13.5 13.6
I\ ] A5 /M Pa =120 150 156 150 140
1 ] A58 /M Pa =130 272 243 282 220
NI =40 106 123 109 121
) Wi P /2% =30 43 54 45 49
HELIRA HUR P IE/(V - um ™) =520 591 596 608 601
ELIRA HLU R SR IR/ (V - pum ™) =420 562 542 580 552

AT BEZE/(Q m) =1.0x10" 8.9x10" 1.4x10'" 2.3x10" 2.3x10"
FEXTAH R AL 2.2+0.2 2.28 2.11 2.14 2.15

A TR R B <3.0x10™ 1.2x10™ 0.8x10™ 1.2x10™ 0.7x10™
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Table 3 DC breakdown field strength of polypropylene film

PRARIEIE (L 58398/ (kV - mm™)

TR

w)/jum I H/ME
A-1(E=RF) 11.2 611.2 553.6
A=2GHE TR T) 1.2 544.0 446.4
A-3(EH=RF) 13.5 616.1 570.4
A-4 (I IRT) 13.6 577.6 4779
AR
99.9- ——A-1 1599 627.0
99.0-—*—A2 5571 5826 {27
900k 18.64 629.1 1.2 3
e A 4
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Fig. 1 Weibull distribution of DC breakdown field
strength of polypropylene film
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Table 4 Variation rate of insulating oil weight and
withstand voltage before and after test

eI RS> AR TEEARR

Y-1  A-1(Ef™FT) -0.13% -63.25%
Y-2  A20HTTRLT) -0.35% -52.73%
Y-3  A-3(EPERT) -0.31% -50.27%
Y-4  A-4(HFDRT) ~0.42% —64.75%
Y-5 — -0.23% -19.40%
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Fig. 2 Variation of insulating oil loss at different voltages
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Fig. 3 Weight variation of film after swelling at room

temperature
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Fig. 4 Weight variation of film after swelling at 60 °C
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Fig.5 Capacitance variation rate of capacitor
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Fig. 6 Breakdown field strength interval diagram of
capacitor element
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