WATH 55 43:0091-0099 BHNERBETY MG Vol.47,No.4:0091-0099
202648 H Power Capacitor & Reactive Power Compensation Aug. 2026

DOI:10.14044/1.1674-1757 .pcrpe.2026.04.011

agE R E S AEYIRE R RS ERE =P
Rz R 3R

FIET, R, Rt
(LB FEMmB T ARARAH, 1L T8 214177)

O E: ARG ER S SRR AR EAR S 2 e B, AR A St o
Bkt B At A E AL A B AT R, R G TTRAM A AL AR R EOR S R 5 S
Y AT RIR e MK AT S AL B 4 R BURE B L Mol s B R R A 50 EEAE TR
B B W R SIS A M, B B ST R SR TR T ARAL AR B ik H ALK R A
oh B Z A T A AL A A PR B UM AR B K LR TR, SRR AR A AR, deik E AL
Fr Ty B AR AR ROULTY S BEACAE M | AR R AT A AR L3 5 o o ok A
U, B AG AT RAREZ R BFRAEE IS T R 2 AN IR R 5 4 B 7 A
JE AL R 5 H I T ¥ AKX 3 R AR HME R TS AR ARR T A B R A AL
2 R B AT A AE T B AR AR

KW : wiR XS ERER; RAGBAE; B =88 4084, wakak; mik g

Study on the Application of Roughened Films From Pure Domestic Pellets and Composite Pellets
in Qil-immersed High-voltage Capacitors
LEI Qiaoshu, YAN Hao, LIANG Xiao
(Wuxi Sunking Power Capacitor Co., Ltd., Jiangsu Wuxi 214177, China)

Abstract: In response to the dependence on imported polypropylene pellets for roughened films in
oil - immersed high - voltage capacitors, in this study the roughened films derived from such three pellet
categories as purely imported, composite, and purely domestic from two manufacturers are taken as the
study object. A comprehensive array of comparative tests, covering physicochemical properties, electrical
behavior, and multi-dimensional characteristics of the finished capacitors, is performed . The roughness,
crystallinity, mechanical properties and thermal shrinkage of the films are tested and analyzed. The 50-point
electrode method, component tests and model capacitor tests are adopted to assess the electrical
characteristics and, at the same time, tests including dielectric loss, thermal stability and accelerated
aging are performed on finished products. The results show that the pure domestic pellets have deeper
roughened grooves, larger dispersion of electrical properties, lower breakdown field strength, non -
compliance of dielectric loss at high temperature and insufficient service life under accelerated aging. In
contrast, the films made of composite pellets are close to those made of imported pellets in terms of
microscopic morphology, physical and chemical properties, electrical stability and aging resistance, with
all indicators meeting relevant standards. It is verified by the study that the composite pellet roughened
films can replace imported materials for practical application. For pure domestic pellet films, it is necessary
to optimize raw materials and film-making processes as well as reduce the design field strength to improve

operational reliability. The study results can provide a reference for the popularization and application of
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domestic polypropylene roughened films in high-voltage capacitors.

Keywords: oil-immersed high-voltage capacitor; polypropylene roughened film; domestic pellet; composite

pellet; electrical property; accelerated aging
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Table 1 Comparison of porosity and groove depth of crystalline rings for films made from different pellets
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B-FEA 1 8.9 7.0 8.1 1.682 1.772 1.416 1.573
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Fig.1 Crystalline grooves on sample surfaces
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Fig. 2 Surface morphology of samples
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Table 2 Crystallinity test data
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Table 3 Conventional mechanical properties test results of films
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Fig.3 Transverse thermal shrinkage curve of film
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Fig.4 Longitudinal thermal shrinkage curve of film
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Fig. 5 Single-value plot of breakdown strength of the film
measured by 50-point electrode method
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Table 4 AC/DC breakdown field strength ratios with imported pellet samples as reference
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Fig. 9 Relationship curves between dissipation factor and
temperature for films from different pellets
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