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Correlation Analysis Between Quality of DC-link Capacitor Element and Winding Tension Control
DONG Xiaoliang
(Xincheng(Liaoning) Power Capacitor Technology Co., Ltd., Liaoning Yingkou 115000, China)

Abstract: Metallized capacitors are widely used in VSC-HVDC transmission field due to such features of
the metallized film as self-healing property, high operating field strength and high energy density.The key to
the quality of its elements is in the the accuracy of the winding process, with the control of winding tension in
particular, which will directly affect the interlayer contact condition and the radial pressure distribution of
the film. Insufficient tension can lead to looseness between layers and introduce air gaps, while excessive
tension can damage the film and affect the self-healing performance. Staring from the tension adjustment in
this paper, the influence mechanism of the winder on the element structure and self-healing characteristics
is analyzed , and the concept of interlayer pressure is introduced to explore its influence on self - healing
performance, providing theoretical basis for optimizing design and setting process parameters.
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healing
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Fig.1 Structure of element of DC-link capacitor
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Fig.2 Schematic diagrams of tenstion and actual acting
force during the winding of capacitor element
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Table 1 Tension value of metallized film of a certain type
of winding device

JoARE R S8 wm BEJES.8 pm RS 6 wm A6 um
Fo/mm H/ME/N  RE/N  B/MEN  EOK[EN

60 5.02 5.77 5.23 5.94
75 6.12 6.97 6.29 7.17
85 6.80 7.76 7.00 8.00
100 7.82 8.96 8.06 8.23
150 11.23 12.94 11.58 13.35

&2 SMEEKNE

Table 2 Tension value of outer film

TCIFMIAR IR 15 pm JEIE 15 wm
F& B /mm e/ IME/N T AAE/N
60 453 5.41
75 5.41 6.51
85 6.00 7.25
100 6.88 8.35
150 9.82 12.03
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Fig.4 Relationship among film thickness 6 pm, film
width and tension
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Fig.5 Schematic diagram showing the longitudinal and
transverse orientations of polypropylene film during
stretching
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Fig. 6 Tensile strength test of metallized film
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Fig. 7 Relationship between longitudinal tensile force and
stretching distance of metallized film with thickness of
6 pum and width of 100 mm
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Fig. 8 Relationship between transverse tensile force and
stretching distance of metallized film with thickness of
6 pm and width of 100 mm
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Table 3 Mechanical characteristics of tensile strength and
elastic modulus of metallized film with various thickness

HEARE Bl JEE 6pm  EE 5.8 wm
. - MD 92.4399 91.883 9
FPERL EE N/mm’
TD 12379198 1235.572 7
L MD 164.268 4 163.706 2
Pihrss & N/mm?
TD 211.749 2 210.499 6
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Fig. 9 Relationship curve between interlayer pressure
and layer number in elements
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Fig. 10 Actual pressure schematic diagram of metallized
elements during winding process
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Fig. 11 Self-healing characteristic test circuit diagram of
metallized film under different pressures

B 11 R, R FTHLHLRH 280 kQ, R, AFEFR I
HLBH 280 kQ, R, il HLBH 100 Q, C, JiEdk 7%
1.68 nF, C_Miih LAY . SEPRIRZE A AR 12
FE AR R 7T 4B AR A 0 A e LI 13,

rrrrrrrrr

E12 BHAasEReLKE

Fig. 12 Self-healing characteristic test circuit diagram
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Fig. 13 Test layout of metallized film under different
pressures
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