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Harmonic Effects and Consideration in Power Converter and Component
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Electro-Mechanical Research Institute, Hyundai Heavy Industries Co., Ltd.

ABSTRACT

Power electronic converters generate the har-
monic voltage and current, and these harmonics
have the harmful effects on the various comp-
onents. For example, passive components such
as capacitor and inductor, transformer, motor and
other components are mainly affected in the
power electronic system. Thus, the design and
manufacturing of the power converters, which
have the harmonic-free or mitigation strategies,
are required. In particular, the lifetime and dur-
ability of these componets are main requirement
for enhancing the overall stability of the system.
So, in this paper, the harmonics-related problems
to the neighbouring components and mitigation
research trends are presented.
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a Where,
Ro : Resistance of Foil, Tabs, and Terminals
G Rz Ri:Resistance of Electrolyte
Rz : Dielectric Loss Resistance
R C1 : Terminal Capacitance
("2 : Dielectric Loss Canacitance
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Fig. 1 The equivalent circuit of capacitor
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Fig. 2 The variation of electrolytic capacitor
ESR with frequency
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Table 1 The standard of peak voltage at motor
terminals in Japan and USA.

MES NE}
NEMA MGt part-30 NEMA MG part-31
(H8 S (2lHE 8 ME])
1) 600vVO| 3} X 57| 1) 600volst M E7|
Vpeak<1000V Vpeak<1600V
rise time>0.1us
2) 600VOl & M E7|
Vpeak<2.5p.u
rise time>0.1us

o3 HEXE

rise time>2us

2) 600vol & MF7|
Vpeak<2.5p.u
rise time>2us

Vmotor<850V
(E 440VO0| 51 UHE)

ac source diode rectifier PWM inverter ac motor
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Fig. 3 The leakage current path of motor drive
system
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