[2R2 Exflsks U H—FURI Y

Science Tokyo Research Repository

oo /00000
Article / Book Information
oo@o)
Title(English) Study of Power Loss Reduction of an Active Front-end Rectifier Using
an Instantaneous Reactive Power Compensator
oo@o) O00000O0ood
Author(English) Surasak Nuilers
oo@o) Ooo0:00@o),
Oo0oooo:0o0oooo,
O000:00122960,
O00000:20220 1200 310,
ooooo:0o0oo,
ooo:00oo,0o0o,0b00,000,0000,00 00
Citation(English) Degree:Doctor (Academic),
Conferring organization: Tokyo Institute of Technology,
Report number:[J [0 1229601,
Conferred date:2022/12/31,
Degree Type:Course doctor,
Examiner:,,,,,
ooog@mo) Oo0o0d
Category(English) Doctoral Thesis
oo@o) Oo0o0d
Type(English) Summary

Powered by T2R2 (Science Tokyo Research Repository)


http://t2r2.star.titech.ac.jp/

(FHRR )

Doctoral Program

wm X EE

THESIS SUMMARY

Foea—A HREFNL RS« 1t

Department of, Graduate major in Electrical and EA Academic Degree Requested Doctor of (Philosophy)
Electronic a—2x
Engineering

FHERA frgga (%) :

Surasak Nuilers Professor Hideaki Fujita

Student’ s Name Academic Supervisor(main)

fEHEA &) -

Academic Supervisor(sub)

S (P 300 FERRFE)
Thesis Summary (approx.300 English Words )

This thesis presents an ac/dc power conversion system by using a three—phase diode rectifier with an
instantaneous reactive power compensator (IRPC) which has capability to control the grid current
sinusoidal. In the conventional circuit, an electrolytic capacitor is used to smooth dc-link voltage. The
IRPC cannot completely inject the compensating harmonic currents of the rectifier because a dc-link
capacitance causes a low impedance which draws an increased harmonic current into capacitor. As a
result, the IRPC requires high current rating and causes high power losses of its switching devices.

In the proposed circuit, the small ac inductor is placed at the ac side of the diode rectifier to increase
its impedance, and a small film capacitor is used at the dc-link voltage connecting to a de/dc converter.
When the dc/dc converter controls power to load, the ac current of the diode rectifier is formed as square
waveshape that behaves like a harmonic current source. Thus, the IRPC can provide the current around
32% of the grid current rating to suppress the harmonic current of the diode rectifier. This gives an
opportunity to reduce a switching and conduction losses of switching devices, and can improve the
efficiency and the power density of the system. Moreover, the volume of ac inductor is expected to reduce
to % of a conventional PWM rectifier.

This thesis presents a new control technique to control the grid current sinusoidal by estimating the
instantaneous active and reactive powers of the diode rectifier having two modes such as two—diode and
three—diode connections (commutation overlap). Moreover, the power loss reduction by combining
between discontinuous pulse-width modulation and zero—voltage switching techniques is proposed to
extend the soft—switching areas of the proposed circuit operation. The 4.5-kW experimental setup is used

to verify the THD and efficiency of 2.87% and 98.6%, respectively.
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Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or 1copy of 800
Words (English).

EE  WCEEIT LRI —F IRV (T2R2) IZ T Z— Ry MARSINET DT, AFK AJRERFFAD A TIEHR L TTZE0 Y,




