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## 4871870121 - MAJOR ELECTRICAL ENGINEERING

KEYWORDS : HYBRID OUTPUT FILTER / COMMON-MODE VOLTAEG / DIFFERENTIAL-

MODE VOLTAEG / COMMON-MODE CURRENT /DC BUS CHARGING PHENOMENON
PENNAPA PAIRODAMONCHAI @ A NOVEL HYBRID OUTPUT FILTER FOR
MITIGATING ADVERSE EFFECTS  OF HIGH-FREQUENCY COMMON-MODE
VOLTAGES IN PWM INVERTER-FED MO FOR DRIVE SYSTEMS. THESIS ADVISOR
: SOMBOON SANGWONGWANICH, D.Eng., BHESIS CO-ADVISOR : ASST. PROF.
SURAPONG SUWANKAWIN, Ph.D., 206 pp.

This thesis studies theproblems caused by the common-mode voltage at the output of
the PWM inverter and propases a.pew hybrid output filter for solving these problems. With
regard to the commonsmode veltage problems,ian overvoltage trip due to DC bus charging is
recognized as a new common-modg phenomen&)n whose mechanism has not yet been clearly
explained. This dc Bus cham@inggphenomenon is a,rnnalyzed using precise common-mode and
differential-mode equivalent circuits of the PWMninverJ{er, which are derived by taking the
switching behaviors of the pectifier and. the invengr citeuits into account. It is revealed that the
conduction of diodes in the rectifier and the power%witéhes in the inverter circuit are the source
of the coupling between the Comiimon-mode -and d!ffler_g_ntial—mode circuits. It has also been
found that the behaviors of the common-mode curreht and the de bus charging phenomenon
depend on the operating moda ©of the restificr Al

As a remedy to the probléms -caused byn--thé.l_"gommon—mode voltage, this thesis
proposes a new hybrid output filter which is smaller and has a wider filtering bandwidth of the
common-mode voltage than the  Cenventional active "rnfil-'térs'."lts structure is composed of 1) a
single-leg four-level.active filter 2) a common-mode coupling transformer and 3) a small passive
filter. The single-leg*four-level active filter provides good common-mode Woltage compensation
and is applicable to high voltage motor drive systems. In particular, thisthesis introduces a new
concept of common-made voltage compensation. The idea Is to extract and compensate only
the common-mode voltage in the frequency range higher than the switching frequency, which
are the maip cause of all“common-mode voltage®problems. Owing to this concept of
compensation, the sizevof the coupling transformer can be redueed to about 1/10as compared
with that of the pure active filters which compensate every components of the common-mode
voltage. An additional small passive LC filter incorporated in the hybrid filter helps tasenhance
the suppressioniofithe commaendmode voltage in the hightfreqliency rangé.

Simulation and experiment confitrm thesvalidity of the itheoretical results regarding the
da bus charging phenomenon and the effectiveness of the proposed hybrid filter in mitigating

the common-mode voltage problems.

Department: _ Electrical Engineering

Field of Study : _Electrical Engineering

Academic Year : 2009
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