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Research on Power Capacitor Insulation State Detection Based on Polarization
Depolarization Current Method

ZHANG Chenmeng', XIE Shijun', TAN Siwen’, ZHANG Yu'
(1. State Grid Sichuan Electric Power Research Institute, Chengdu 610041, China; 2. State Grid Sichuan Electric Power Co. Deyang
Power Supply Company, Sichuan Deyang 618000, China)

Abstract: Few effective insulation state detection methods for power capacitor can be used in field. In this paper, a
power capacitor insulation state detection method based on polarization-depolarization current is proposed. Firstly,
the basic principles of the method are discussed. Then, two characterized parameters are conducted based on polar-
ization and depolarization currents, which are DC conductivity and 0.1 Hz dielectric loss. A test device based on this
method is developed to evaluate the insulation state of power capacitor with different aging conditions, using this de-
vice, the insulation state of power capacitors in different aging stages is tested. The test results showed that the polar-
ization and depolarization currents increase in varying degrees with the deepening of aging. The DC conductance and
0.1Hz dielectric loss also increased in varying degrees. The study indicates that the polarization depolarization cur-
rent method can effectively detect the insulation state of capacitor.

Key words: power capacitor; polarization depolarization current; DC conductance; 0.1 Hz dielectric loss
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Fig. 1 Polarization depolarizing current diagram
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Fig.2 Polarization depolarization current testing
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Fig.3 Test capacitor

3.1.2 AR
HEH 60,90 CHIAN IR Xl A e b AT I AL

— AT 12 h, KA B E Dyl 2R TR
PRI i 728 4% 70 18 il B PRI rh R AT 2 k. &k )
SEORJE K A AR IO Ve A IR (25 C) AT I
il Filmp SR,

F1 H@TLESH

Table 1 Preconditioning parameters

ENE R X ENE| ARG BARE B
Co1 #etk 60 12
C02 #etk 90 12

32 MRER

AR VAR IS AP EEIR EAE 25 CL et RIEE
YA A D SR, 03 £ 25 W A F 0 T 1
AL R A 1 kV,



FiAbise i

SRARHT, WA, EEC, 4 ST B IR B L ) R AR GRS T i +299-

32.1 MALE IR T

235 I 60 °CHN 90 °CF A Ak L, Ik 4%
W4, I 49 aT LIE W B A B, H e A
RAR A0 A0 FR A A, 3 43 S WO R L B S
e Ak FRL I R T RRATG, B R TP R SR A R
WAkt TR —Fh R B . Bl A & AT [A] A W73 o
AR L T T AR A3 2 B T R R A, X
— B G 1k T o o A AR R R IR il P % 5
TR T, 8 R T KL 348 o (5 75 i 5 44 2% 119 A5 A%
FEL 1 T, % F ey () R S IR R T in i . X B A 4
ATLAR IR, 60 CHCEA XM T E A AR AR Ak L 3 1Y)
Fa 2 (M 23.4 nA, 1M 90 CIEAL & 1F T B AL AR
e Ak FL U Y R 1 R 34.7 nA LN T 48.3%, 3% ik

BH B (= 1) IR o s e R 44 2 1) Ak
29-
28}
26} \
| —
2 24 e D JE
# ot T o
6)“‘] HA
201 \ 38
18 O
0 40 60 80
/s
4 (a) 60 CHEALAT T AL IR
36 \ e : 12JE 19
= 9

I/ uA
2

241 6

S
I -~ NEE

0 20 40 60 80
t/s

(b) 90 CHZAIEA T AL R
El4 RILBRRENER
Fig. 4 Variation trend of polarization currents
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Fig.5 Variation trend of depolarization currents
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Fig. 6 The change of low frequency (0.1 Hz) dielectric loss

and DC conductivity with aging time at 60 °C
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Fig.7 The variation trend of DC conductivity
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