The Transactions of the Korean Institute of Electrical Engineers Vol. 61P, No. 4, pp. 186~191, 2012
http://dx.doi.org/10.5370/KIEEP.2012.61.4.186

fjo

A

il

DC &l FmAIES] nFZTIE 7|=2E =
O

FH,o B8 nE

Characteristic Investigation of External Parameters for Fault Diagnosis
Reference Model Input of DC Electrolytic Capacitor
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(Jong-Chan Park - Jin-Geun Shon)

Abstract -DC Bus Electrolytic capacitors have been widely used in power conversion system because they can achieve
high capacitance and voltage ratings with volumetric efficiency and low cost. This type of capacitors have been
traditionally used for filtering, voltage smoothing, by-pass and other many applications in power conversion circuits
requiring a cost effective and volumetric efficiency components. Unfortunately, electrolytic capacitors are some of the
weakest components in power electronic converter. Many papers have proposed different methods or algorithms to
determinate the ESR and/or capacitance C for fault diagnosis of the electrolytic capacitor. However, both ESR and C
vary with frequency and temperature. Accurate knowledge of both values at the capacitors operating conditions 1is
essential to achieve the best reference data of fault judgement. According to parameter analysis, the capacitance increases
with temperature and the ESR decreases. Higher frequencies make the ESR and C to decrease. Analysis results show
that the proposed electrolytic capacitor parameter estimation technique can be applied to reference signal of capacitor
diagnosis systems successfully.

Key Words : DC electrolytic capacitor, Equivalent Series Resistance(ESR), Power electronic converter, Reference data,
Capacitor diagnosis.
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Fig. 1 Impedance characteristics with the variable frequency
of electrolytic capacitor.

Fapol we Yuea sS4

3, SEulF DC Ad AFAHE AFEA
3 dairl Aasel e A4 2 Asjde] BE AnE
o S 25

u}
fahA ek olel@ AMAE S 1Y GrEe 4715
A ghgol ojshel UERA Hid ol dslelel i
Aol 2785, G} SFoAe AMAEL Faz
S eld) adlesi £ % ASAY el
FAF S 2ol olaA =

Trans. KIEE. Vol. 61P, No. 4, DEC, 2012

o 9dte] 2% A5E 7HEA7IA "k

webA Aa] AAAE ] 17 2 dete] iAYSFS &5
Ao e Asjde] F(dry-up)e] 7 & 2oy,
of we} ESRE S7F 2 AHELH A, F4& tan 69
Z7}E zHt & 5 9l 01‘419] AN ATE ol gk 3L
Ao VFEe AFAPERE RS EAAN g
19] 71Ee2 AAHE #Estn HuEi gl
© AdAE 2 AdeE das A4 DC 160[V]el sl

ok 15[%], DC 160[V] o]delA = 10[%]F4E 1%
o AlReg Rna oF 2B[%leldeR olod A
4 w2 gesty 5—”3011 o skA ®oh B3
ESRY] 5ol dallxE o9 gho] 7] #k div] oF 28 o]
dd A9 283 tan 6 Z7] g tiH] o 1.3u) o] A4d
ol o]’ (abnormal) F°] Aoz yrkete] X
Az Foll AEsh= Aol UnkHo|ri45].

o

= [
o = 7

rr

_O,OE_E_O,FHOT,
ol

T = [

o,

o

E: 1 AHIf A E
Table 1 The failure standard of electrolytic capacitor.

Dol JIE

e AC = FATL Vr < 160[Voc] & M 15[%] &4 Al
o

=
AT Vr > 160[Vocl & W= 10[%] &2 Al

e ESRO| =7|x Erct 28 2 W

e DF(tand)7t A Ect 13 8 2

ol¢} o] DC sl AsAIHA gk g daels
e 39 29 AR Lol wehiEe 27 AF g WA
o elabsl woh ey ds) AGAE wgwe] s)E
wel weulEE ARE £Ee ¢4 Fug ze we o
ol AAs WstatA H7) wdel ds) ARAE g
de] 7ol He gynEe VerRd AA] ool it
GG wRAok 4G 1Y AW WS FAT + Aok
WepA B ERelAE L8 % Fus vl we ESR
I AR Cghel 54 Wt i FadAE dge
2ANA 71 EHS nAstel FF weh o gFsta Az
4 e ng AwAsge] FEHES ¥ AvARE B8
o Agelth
Reference Parameters Alarm
(7% 2tolg @) (SR C, tans ) (EI % )

T (ESR, C, tan§ )

Parameter Estimation
Algorithm

TWI"* ST AZ

DC Bus Capacitor Devices
(Inverter, Converter 5)

a8 2 ofHp
Fig. 2 Reference model of capacitor diagnosis considering
external parameters.
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Table 2 The specification and parameters of capacitor.
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Fig. 3 ESR results with the low frequency variation.
(T=25C, f=<120[Hz])
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Fig. 4 ESR results with the high frequency variation.
(T=25C, f=0.5kHz])
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Fig. 5 ESR results with the temperature and frequency
variation( f<120[Hz]).
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Fig. 6 ESR results with the temperature and frequency
variation( f>0.5[kHz]).
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Fig. 9 Capacitance results with the low frequency variation.
(T=25C, f=<120[Hz])

%C of Frequency(kHz)

120%

100%

BO%

60%

20%

0% T T T T
0.5 25 45 6.5 B.S

a8 10 23 o AHolMel 7|FE Cat #Hst
Fig. 10 Capacitance results with the high frequency variation.
(T=25C, f=0.5[kHz])

a9 99 19 102 AFug 9 15049 ®lgd ne
Cakel 54 ®gs Jehdch a9 994 & & el A
T30k Gl AFAE] S F Wt AR 1Y
103} o] Fm Ggore] AUAE &HS T RgE
Helt}

#gl o] 120[Hz]°1 oH ATy G s e vuoew
% W7l wusle] o M3 FAE

190

Fub 7PA(E>0.5[kHz) o wE
Zhel wEbd Cik2 A #
g3 FHEloR A thEXR

o)

of\

> o}-n

o

%C of Frequency(Hz)

120%

—15%
110% -
—a35%
100% 357

0% ——45%C

——G55C

B0%
——B5T

70% ——75%T

60% T T T T

a8 11 25 2 HFo=s JtdHo| wE 7|FE Cat #Hst
Fig. 11 Capacitance results with the temperature and
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