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Test method of self-healing in high voltage metallized film capacitors based on
charge compensation

MAO Wei, HUANG Subo, WU Hongbing
(Institute of Electronic Engineering, China Academy of Engineering Physics, Mianyang Sichuan 621999, China)

Abstract: A simple and effective test method is designed based on the principle that self-healing could
cause the voltage falling between the under test capacitor’s electrode and makes the parallel capatior
charge up for its charge loss. This method utilizes oscilloscope to monitor the pulse voltage signal produced
by the pulse current signal from the charge up operation on the sampling resistance, taking this signal as a
symbol of self-healing occurrence and calculating self-healing energy loss according to this signal’s
character. Simulation result and real test show this method could detect self-healing’s occurrence and
calculate self-healing energy loss precisely. Data from 30 test samples revals that, comparing the energy
loss given by this method with the real self-healing energy loss, the error is about =3.83%-5.71%, and the
precision is comparatively good.
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Fig.1 Self-healing process of metalized film capacitor and its equivalent circuit
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Tablel Primary parameter of one metallized film capacitor

capacitance working insulation

2 BRI T IERIE A
error(%) voltage/kV_ resistance/MQ
21 1ﬁEEﬁiIE7Siﬁ$ﬁ 034 155 8 >10 000 ambiance: <5;70 ‘C:<10
(10 kV test)
NEE 1.3 S5 A A et B
LAY/ R v T oo i s e COHE R AR AR N3 1 Pz, AL N AR Eh 4 AR ) B U D9 A R 8 T ORI ) g R, R

F PSPICE fj ELAK 457 1 40 4 Fros (45 B0 e i A . 1 4 b, B e 25 C, B s AE 0.34 pF, R
WHLBH Ry A 3 kQ, RAEEHBL RN 50 Q, EREHZ C, o 0.04 pF, [n] i A H b i BH AR R R 530S 80

capacitance/uF leakage current/pA




1128 KMZMESEFEEFR 516 %

equivalent circuit of capacitor Cs

ek

15

TOPFN

c Si
16'[ 1622& 2']' TCLOE[I; _|

Cs Ti OPEN_624 us

T

Cis

L]
L]
L]
[
L]
"
L]
"
L]
L]
L]
L]
L]
[l
L]
L]
L]
"
L]
L]
L]
L
[]
L]
L]
"
[l
1]
L]

Fig.4 Simulation model of self-healing test circuit
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Table2 Comparison of self-healing energy from different arithmetics

No. symbol capacitor/uF  U/kV ~— U/kV AUV Uc, /kKV  self-healing energy loss/] error/%

1 Wan 0.34 10.869 — — 10.801 0.2505 —
2 Wana 0.38 10.869  10.808 — — 0.2512 —
3 Wens 0.38 10.869 — 62.042 — 0.255 5 1.996
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Fig.6 Self-healing test system based on the circuit in Fig.2
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Fig.8 Comparison of Wy and Wr
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Table3 Self-healing energy data from self-healing test system

v/l Ur(Odt/ AUz AUY/ We/ Wa/ error/ U/ | Ur(Odt/  AUx/ AUy Wyl Wel error/
kv Vs v v mJ ml % | kv s v v mJ mJ %
11.88 32.03 16.78 16.26 75.70 73.35 -3.10 11.82 17.20 8.813 8.73 39.57 39.20 -0.93
11.87 127.8 61.97 64.87 278.79  291.82 4.67 11.82 45.69 24.00 23.19 107.69 104.07 -3.36
11.23 69.96 33.59 35.51 143.13 151.31 5.71 11.83 49.17 2559 2496 114.91 112.08 -2.46
11.62 50.05 25.59 2541 112.87 112.06 -0.72 11.83 120.4 61.59 61.12 276.15 274.03 -0.77
11.85 65.56 32.78 33.28 147.40 149.65 1.52 11.84 25.76 12.81 13.08 57.60 58.80 2.08
11.96 179.8 88.00 91.27 39847 413.22 3.70 11.53 70.70 3636 35.89 159.06 157.00 -1.30
11.83 2253 118.4 11437  529.59 511.63 -3.83 11.10 90.93 48.00 46.16  202.03 194.29 -3.83
11.73 132.8 69.56 67.41 309.14  299.62 -3.08 11.99 186.5 96.00 94.67 435.64 429.63 -1.38
11.38 23.68 12.00 12.02 51.87 51.95 0.17 11.98 56.28 28.50  28.57 129.59 129.90 0.24
11.86 18.22 8.781 9.25 39.56 41.67 5.32 11.98 38.07 19.80 19.32 90.06 87.90 -2.40
11.56 164.3 79.16 83.40 346.54  365.04 5.34 11.88 32.68 16.10 16.59 72.63 74.84 3.03
11.83 65.04 33.59 33.02 150.79  148.21 -1.71 11.94 193.8 96.50 98.38  436.07 44451 1.94
11.83 4434 23.19 22.51 104.15 101.08 -2.94 11.99 39.71 20.00 20.16 91.05 91.76 0.79
11.85 63.07 32.00 32.02 14390  143.97 0.05 11.50 57.20 28.10  29.04 122.65 126.73 333
11.61 37.23 18.41 18.90 81.16 83.31 2.65 12.02 193.7 96.50 9832 439.00 447.27 1.88
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