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Fig. 4 On-line monitoring process
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Table 1  Simulation data and calculation results
ViV D u,(0)/V u, (DT Rysn/mW FHXTIRZE/% C/mF AHXF R 25/%

21 0.5901 11.9475 12.0592 227.1 1.26 220.1 0.05
22 0.5640 11.9427 12.0617 2275 1.09 220.0 0

23 0.5402 11.9388 12.0646 228.0 0.87 219.8 0.09
24 0.5184 11.9349 12.0668 2282 0.78 219.5 0.23
25 0.4981 11.9311 12.0687 228.5 0.65 219.4 0.27
26 0.4794 11.9276 12.0704 228.6 0.61 219.1 0.41
27 0.4621 11.9242 12.0721 229.1 0.39 218.8 0.55
28 0.4461 11.9210 12.0735 229.4 0.26 2187 0.59
29 0.4310 11.9179 12.0749 2299 0.04 218.5 0.65
30 0.4170 11.9150 12.0761 230.3 0.13 218.2 0.82
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Table 2 Experimental measured results and comparisons

15 25 35 TR 2/%
D 7k Resn C Rest C Risn c P
(312mW)  (103mF)  (245mW) (225mF)  (19.6 mW) (497 mF) o

ASCMEEARZE 31.8/2.1%  101.1/1.8%  25.02.0% 220.7/1.9%  20.022% 489.0/1.6% 2.1 1.8

02 SCHRLT AR AR ZE 31.9/2.4%  100.8/2.1%  25.1/2.3% 219.8/2.3%  20.1/2.4% 486.6/2.1% 2.4 22
ASCMEEARZE  32.02.7%  99/4/3.5% 25.012.0% 215.8/4.1%  20.1/2.4% 474.1/4.6% 2.4 4.1

02 SCHRL7 I EAE/R2E 32.2/3.1%  96.9/5.9% 25.12.6% 214.0/4.9%  20.2/3.1% 467.2/6.0% 2.9 5.6
ASCMEAARZE  31.8/1.9%  101.5/1.3%  25.012.2% 221.6/1.5%  20.0/2.0% 491.1/12% 2.0 13

SCERLT B AR 32.027%  101.2/1.7%

25.2/2.9% 220.5/2.0%

20.1/2.6% 487.6/1.9% 27 19
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Table 3 Comparison between actual value and predicted value of Ryse

Jl00h SBRfE/ LS-SVM P2 f 2% YRS FAXFR 2%
mW Tt/ mW T /mW T /mW IS-SVM  BPHZ&MZE  JKERL
13 0.4837 0.5031 0.4951 0.4786 4.00 2.35 1.06
14 0.5286 0.5515 0.5302 0.5073 4.33 0.30 4.03
15 0.5826 0.6089 0.5701 0.5376 4.51 -2.15 7.73
16 0.6489 0.6771 0.6040 0.5698 4.33 -6.93 12.20
17 0.7323 0.7577 0.6319 0.6040 3.46 -13.72 17.53
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Table 4 Comparison between actual value and predicted value of C
ook SeBRE/ LS-SVM R UIEEN xR 2E%
12
mF T /mEF T /mF T /mF LS-SVM  BPHZEM%Z  IREGBRS
13 322.361 310.4940 314.0366 322.0754 341 2.58 0.09
14 309.957 299.3729 305.2481 316.1196 2.96 1.52 -1.99
15 296.635 287.8502 296.7812 310.2740 2.26 -0.05 -4.60
16 282.393 276.0016 288.7809 304.5365 1.25 -2.26 -7.84
17 267.233 263.9045 281.3784 298.9051 3.41 -5.29 -11.85
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AN ONLINE METHOD FOR FAILURE PREDICTION OF OUTPUT
CAPACITOR IN BUCK CONVERTER

Tang Shengxue'?, Dong Shasha'?, Yao Fang'?
(1. State Key Laboratory of Reliability and Intelligence of Electrical Equipment
(School of Electrical Engineering , Hebei University of Technology ) , Tianjin 300130, China;
2. Key Laboratory of Electromagnetic Field and Electrical Apparatus Reliability of Hebei Province
(School of Electrical Engineering, Hebei University of Technology) , Tianjin 300130, China)

Abstract: A online fault prediction method based on degradation characteristic parameters for output capacitor in Buck
converter is proposed. Firstly, the failure mechanisms of output capacitor are analyzed, and the Equivalent series
resistance (ESR) R,y and the capacitance (C) are selected as characteristic parameters to reflect the degradation of
output capacitor. Then, a new on-line extracting method is presented for calculating R, and C by using ripple component
of output voltage in Buck converter with continuous conduction mode , which can monitoring R, and C online with high
efficiency and no current sensor. Finally, L.S-SVM, BP neural network and gray model are applied to realize capacitor’s
failure prediction according to the time series of R and C. The simulation and example prediction results validate the
effectiveness and the accuracy of the proposed method.

Keywords: ESR; capacitance; on line systems; output capacitor; Buck converter



