A3 56 B o% X @ K F oF Ik Vol. 43 No6
2009 4F- 6 H JOURNAL OF XI' AN JIAOTONG UNIVERSITY Jun. 2009

4,

ATERERZERTENRIBERRXESKE

FuEH . XA, Gt
(VY22 58 K2 AL T RSB » 710049, PH2E)

HE. 83 a0 4t WERIZ H] 25 M b R AL (4% 4 518 AL X o) 5 B SR IE 35 B8 B Ao o, LA
KAz#H DCDC ) ) KAZ T AT %, B E TR EZIK AR L4 R A T XA A L IA7 Aot &
B o B A, 7o kA RIS H] AP N BReR ik BB SR ERAE R BT IR A S 5 T AE IR X
— 4 LW IR SR AR A M R LA R A R I A A B T R er S R A &, AR
FERDRADIAAGRBELEARKRES R LRI AT RG T 0% A LT R T E4 a %,
BT AR IR, RAAE MR R AT R R AR A LRI R N L FHEAT Y
LAY AT AER R, BRI R e R AL S, o A B A, R A R AT AL, R R
T AR Ay Ak E R bk
KR LI AR AATHRE ;D EFRBRE; KIZ5HA
FESFES. TM46;TP391.9 XHARER:. A XEHS: 0253-987X(2009)06-0076-06

Large-Signal Model of Power Supply Modules for Implementing
Inter-Connected System Simulations

WANG Runxin, LIU Jinjun, HOU Dan

(School of Electrical Engineering, Xi'an Jiaotong University, Xi'an 710049, China)

Abstract: Pursuing rapid simulation speed and requiring reflection of more circuit details are al-
ways contradictory in computer simulations, especially for those of complex circuits such as a dis-
tributed power system. Simplified models of power supply modules are expected to establish a
balance between above two requirements in implementing inter-connected system simulations.
After discussing the difficulties in attempting to simulate inter-connected systems with switching
models, the features of double-loop controlled power supply modules are investigated, in which
cover a range of modules including continuous conduction mode (CCM) power factor correction
(PFC) rectifiers and current mode controlled de-de converters. A new modeling approach is pro-
posed, which the main idea is to simplify the double-loop controlling structure to a single-loop
one by equating the inner current loop with a proportional gain block and furthermore treating the
power stage as a power conservation unit that only externally represents the averaged voltage-am-
pere relations at both input and output ports through arithmetic calculation. A double-loop con-
trolled switching system is transformed to a single-loop controlled non-linear system with contin-
uous averaged variables in the proposed approach. The validity of the proposed model is verified
by comparing the simulation speed and waveforms obtained respectively from switching models
and the proposed model.
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