FA3E 12 B % R @ K F F IR Vol. 43 Nol2
2009 4 12 A JOURNAL OF XI'AN JIAOTONG UNIVERSITY Dec. 2009

T 7 % R B TR R A A e R £ = 4
P B 8 7 58 P 1 )

FIEHT, XA
(P23 R AL U TR SE e 710049, P20)

HWE. AR ERABIA YRR AR R B FRF—F LML B ERE LN
Jit e — XA TR, AT AR TP, 2 oh b R E il ik LR A T FAHA R IR
S A RRHBATT PR EF RN AT LR T EF T A AT TR & e A
SR BAAERALBREAERAEZT. RARERBAZA(KCL A RE R ® EEE
(KVL) $h, & A AR BAEAT S IME L. B AR AR, AR /T ST A48 A & R % R
HBR AT AER TIEEZ T4 AETRe A 15 A2 RIEW T A 69 A K. 3 —F )
BV L S AR E R ON BT A S I AL A R

KR RA-AATHRE; AL ERERS A FHER

FESES. TM461;TP391.9 XEiRER. A XEHS: 0253-987X(2009)12-0081-05

Three-Phase Boost Rectifier Average Model Independent of Connection
Mode and Waveform Properties of AC Sources

WANG Runxin, LIU Jinjun
(School of Electrical Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: To remedy the defects possessed by the existing average models of three-phase boost
rectifiers, a general-formed model unnecessary to consider connection mode and waveform proper-
ties of AC sources is proposed. During establishing the switching model, the numbers of inde-
pendent state variables and independent state equations are strictly defined to avoid redundant e-
quations as dealing with circuits containing pure inductor cut set. In deriving the average model,
the redundant variables and redundant equations are properly introduced to obtain an intuitive
model. No extra assumptions are needed except Kirchhoff’s current law (KCL) and Kirchhoff’s
voltage law (KVL). The requirements for waveform properties of three-phase AC voltages are
removed, therefore the proposed model is suitable for any input voltage waveforms, regardless
whether they are sinusoidal or non-sinusoidal, balanced or unbalanced, symmetrical or
asymmetrical. Simulation examples are provided to verify the validity of the model. The further
discussions show that the proposed model is compatible with the existing ones in sinusoidal situa-
tions.
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