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Fault Diagnosis of DC Link Electrolytic Capacitors in Inverter

Jin-Kyu YangT

Abstract - Electrolytic capacitors used for smoothing DC link voltage is one of the major root causes of fault

in power electronic system. The aging of aluminum electrolytic capacitors is expressed by the increase of their

equivalent series resistance (ESR) and the reduction of their capacitance. Thus, the proposed technique in this

paper is to measure capacitance, by comparing energy loss of DC link capacitors with stator resistor in electric

machine. Condition of DC link capacitors can be estimated from the capacitance decrease rate between initial

and aged capacitors. The results show that the proposed technique provides an easy, widely applicable and
simple low cost solution for detecting dc link capacitor degradation.
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Fig. 1 Aluminum electrolytic capacitors. (a)
Schematic of dielectric structure. (b)
Construction. (c) Electrical equivalent
circuit. (d)Electrical equivalent circuit
at power frequency
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load current

measurement during capacitor discharge

Fig. 8 DC Link voltage and
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Fig. 6 Experimental test set up



Table 1 Estimated values of capacitance with the load
current set at 35, 37, 40, 42 and switching
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Table 5 Estimated values of capacitance variation
according to motor change, 7.5 and 15kW (fg =

frequency set at 5k, 10k(Cq = 1000uF, V, 5kHz, Ie = 40A)
500V, Vz = Motor P
otor Power
e 7.5k 15k
A | 35 [ 37 | [ 40 | (Initial cond.) (W)
fs (Hz) 5k 10k Motor Power
T (ms) | 39 36 28 26 (Aged cond.) (W) 15k 7.5k
P(W) | 1003 | 1121 1310 | 1445 AC %) 75.0 | 66.7 | 50.0 | 75.0 | 66.7 | 50.0
E(';jf)c 949 | 96.4 88.9 | 89.9 ACest(%) 67.8 | 59.9 | 44.9 | 81.7 | 71.6 | 53.0
Cest
S 949 | 964 889 | 899

Table 2 Estimated values of capacitance with V) set at
650V, 620V, 590V, 560V, 530V and 500V (at I4

= 40A, f. = 5kHz)

Vi(V) | 649 | 619 529 | 500
Vy(V) | 409 | 409 410 | 409
T (ms) | 95 43 | 31
C.«(UF) | 961 | 978 985 | 972

Table 6 Estimated values of capacitance variation
according to motor change, 3.7 and 7.5kW(f; =
5kHz, Ise = 25A at Praed moor = 3.7KW, 40A at
P, rated_motor — 15kW)

Table 3 Estimated values of capacitance variation for A

Crar = 83.3, 80, 75, 66.7 and 50 (f; = 5kHz, I
T5A at Vraed = 220V, 40A at Vigea = 380V)

Motor Power
(Initial cond.) (W) 7.5k 3.7k
Motor Power
(Aged cond) (W) 3.7k 7.5k
AC (%) 75.0 | 66.7 | 50.0 | 75.0 | 66.7 | 50.0
ACs(%) 741 | 65.7 | 49.2 | 749 | 65.6 | 48.6

Vratea(V) 380
AC.{%) | 83.3 66.7 | 50
ACest(%) 829 660 492

Table 4 Estimated values of capacitance variation for ACie
= 83.3, 80, 75, 66.7 and 50 (f; = SkHz, I = 25A

at Praled,molor = 3’7kWy 40A at Pml.ed,mol.or = 15kW)

Pmted_motor(w) 15k
AC oA %) 75.0 66.7 | 50.0
AC.{%) 73.6 66.1 | 48.9
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