$45% A3 1181:0145-0156 CIWILIRSS r2S P UL N Vol.45,No.1:0145-0156
202442 H Power Capacitor & Reactive Power Compensation Feb. 2024

DOI:10.14044/j.1674-1757.pcrpe.2024.01.020

HIEE R SRR S

NFE, KA, AT, EUY, FE, RRE, B, HAAK
(L WAL R BRI ) R gtz T S 2 TS50, Jbat 100084
2. AEAb I T R S T TR A BT RE TR R A E A RS0, JLET 100096)

B OB AN RAN TR AN — R ERKERNEG HTERSFRER LI 2R
R, R EAR Y B RN A AR R B A S B, A THAX -8, AAFUE AW
Y049 40 793 &G L 5 BB AEAR A ooar ek B A AL E B A KB AAE A T R R A
Fh &R e S BH S R AR E R LRBAEES 257, REH A BE MG A BT
T WA BWEATIRE e A, Re it B b X S AR IR AR A0 R R R B HAT T A K
Mo BREALBIEREMHAEA B G760 ZRMAE S e X B IREATE RS @ it 4 3g
AR BERA, me B R EIZATIRE LB, B A BIRIRE AT o RS BRAMZ
Rleg AR R R FE ., RRT A —F AT HABRAT R o 5] KB AR TR 69 SR

LI IR AR HIEISIR AR LA AR A ST

Data Mining and Analysis of Film Capacitor
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Abstract: As one of the important components of power system, thin film capacitor is widely used due to its
such advantages as long service life and high reliability. However, there is very little research on mining the
inherent properties of the capacitor from a data perspective. In order to fill this gap, 40 793 thin film
capacitor data are collected from the network as the analysis basis. Firstly, scatter plots and box plots are
used to analyze the differences in capacitance, maximum and minimum temperatures, AC/DC operating
voltages, and other factors of capacitors prepared from different materials from a horizontal perspective.
Then, pie charts are used to compare the operating temperatures and application scenarios of capacitor from
a vertical perspective. Finally, the Pearson coefficients of these performance indicators is calculated for
correlation analysis. The results show that metallized polypropylene material, as the current mainstream
material, has significant advantages over other materials in terms of capacitance and AC/DC operating
voltage, while metallized polyphenylene sulfide dominates in operating temperature. The correlation
between various parameters of capacitors, except temperature and operating voltage, is not significant. In
the future, further data processing and learning can be carried out to achieve performance prediction

results.
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Table 1 Number of different capacitor materials
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Table 2 Relative dielectric constant and process level of
different materials
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Table 1 Comparison table between Chinese and English
forcapacitor materials
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Polypropylene (PP) , Metallized RNW_M

Polyester, Metallized
Polyester, Polyethylene
Terephthalate (PET),
Metallized
Polyester, Polyethylene
Terephthalate (PET),
Metallized—Stacked
Polyester, Polyethylene
Naphthalate (PEN),
Metallized—Stacked
Polyphenylene Sulfide (PPS),
Metallized
Polypropylene (PP),
Metallized—Stacked
Polyphenylene Sulfide (PPS),
Metallized
Paper, Metallized
Acrylic, Metallized
Polyester, Polyethylene
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Polyester, Metallized—Stacked
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Table 2 Comparison table between Chinese and English
for capacitor applications

YL TR HhSCA R
DV/DT Je ki Az (S 5h)
high pulse e ok e
high frequency (5L
switching Fk
DC link RIS E
DC filtering IERIR)YS
EMI HLRE T
RFTI suppression SRR
snubber RUEH
automotive R4
general purpose — g
power factor correction (PFC) PR EBRE
commutation E|
audio B
3 phase —
motor run HLBIPLETT
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Table 3 Hypothesis test results of maximum temperature Table 6 Hypothesis test results of AC voltage
K gt BENE a BENE
up e, HHEw BB Kisggitar e HBAHEE
T ¢ IKF @ KV«
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KRB E-RZE—HR s — e
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RO 11.6670 102 0.0000 HEHRZ,  -7.5523 4 0.000 0
W/ﬁl‘%ﬁfi - - - — R TRl
—@?EEI
%4 BEEEBIHRBER A 6.446 8 86 0.000 0
Table 4 Hypothesis test results of minimumtemperature WIGTR _ _ _
M R7 BERBEERISHIGSE
ks N NN i mEBERZRIEER
HR R o sl K- a Table 7 Hypothesis test results of DC voltage
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N S
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Table 5 Hypothesis test results of temperature range Bk 4.048 4 85 0.000 1
N M FEi -
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