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Quantitative analysis of voltage drop of high voltage and large
capacity pulse capacitor during voltage holding process

ZHU Bofeng, LU Junyong, ZHANG Xiao, WANG Xin, DAI Yufeng, MA Tao, WANG Jie
(National Key Laboratory of Science and Technology on Vessel Integrated Power System, Naval University of Engineering, Wuhan 430033, China)
Abstract: Focused on the voltage drop and energy loss of metallized film pulse capacitor in actual use, which leads to the decreases of stored
energy and energy density of pulsed power supply during the long voltage holding process after charging, based on the experimental data of a high
voltage and high capacity pulse capacitor and the relationship between conductivity characteristics, self-healing characteristics, polarization
characteristics and energy loss, the quantitative relationship between conductivity and voltage drop was derived and the conductivity measurement
was carried out, the quantitative relationship between self-healing and voltage drop was derived and the life test was conducted, the quantitative

relationship between relaxation polarization and voltage drop was described and the simulation was completed. The results show that the proportions

of dielectric leakage, self-healing and relaxation polarization in voltage drop are 29.6% , 11. 75% and 58.35% , respectively. The main factor

which leads to voltage drop is relaxation polarization.
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Fig.1 Voltage drop during voltage holding process
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Tab.1 Measured voltage drop value of a high voltage and

large capacity pulse capacitor

L FE/ KV 6, (7 1/ AU 1/
FEEh2) /s PR 2)/V

1 10.0/10.0 2.56/2.68

2 10.0/10.0 5.19/3.91

3 10.0/10.0 4.18/8.40

4 10.0/10.0 7.51/10.56

5 10.0/10.0 12.99/21.21
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Fig.2  Conductivity test circuit
25 H AR N, 38 Ao e L 0 sl 22 R T
HLIRL o R EREHAE L R, U A
_ & el,
_R,,Co_loco (6)
2 A e I e e T Sk T SR A f B
Uit FEL . U, SR [A) 30 7 L5258, IO AT

o

& e,

TRC, Co(U,-U)r (7
Horbr, P SRR BH S s A SR AL BELEY I
3IE

ST 1 ke A S 1 R
I T AR AR Ll Zan il 3 R .
2.3 HTRitwRBBERENITE

AR 1 ik op i 588 1 76 5 kV &0 T
R H, S Bk P SIS S 9], 18 1R 3 AT R s
HLF R A 1. 5E - 15 S/m, FRAR S 025 4 FL R 2L
8.854E — 12 F/m }z BOPP [ [ AH X% /i o % 3%

o

1E-13 —
- « WA
- EHE
1E-14 —
E qp1s -
= 3
’%’r ]
2 1E-16 =
1E-17 —
1E-18 1L/ D R L1 B R AL/ AL N AL
0.1 1 10 100 1000
WKSATR/ (V/nm)

K3 =i T BOPP [RESCrg
Fig.3  Conductivity of BOPP at room temperature
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Fig.4 Capacitance change curve in the life test
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Fig.5 Diagram of the polarized electric field
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Fig.7 Relaxation polarization simulation results
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