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Systematic safe operating area of dual-PWM converter and its application
Z0U Gaoyu,ZHAO Zhengming, YUAN Liqgiang, WANG Xuesong
(State Key Lab of Control and Simulation of Power Systems and Generation Equipments,
Department of Electrical Engineering, Tsinghua University, Beijing 100084, China)
Abstract: The SSOA (Systematic Safe Operating Area) of a dual-PWM converter,applied in the frequency-
variable speed-regulation system of a 55 kW induction motor,is quantitatively studied on the characteristics
of its power components,the structure of its main circuits,the delay of its control,the temperature rise of
system,etc. Based on the mathematical model of SSOA the impact of control delay,DC bus stray
inductance ,AC filter inductance and switching frequency on the boundaries of SSOA is analyzed in detail
and the parameters and protections of practical system are properly designed to improve the utilization rate
of power components and the continuously operating ability of system while the system safety is ensured.
The experimental results of a practical system demonstrate the correctness of SSOA analysis and the
effectiveness of its application.
Key words: dual-PWM converter; mathematical models; SSOA; IGBT; overheat; fault protection
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Modeling of magnetically saturation controllable reactor based on multi-winding
transformer models of MATLAB
TIAN Mingxing, YANG Xiuchuan, YANG Xuesong
(Lanzhou Jiaotong University, Lanzhou 730070, China)
Abstract: According to the structural features of MSCR (Magnetically Saturation Controllable Reactor),a
method is presented for the MSCR modeling based on the multi-winding transformer models of MATLAB.
The basic parameter relationships and the core magnetization saturation characteristics of MSCR are
analyzed and the quantitative relationships between the rated capacity,rated voltage,rated frequency,turns
ratio and winding resistance of MSCR and the parameters of multi-winding transformer models of MATLAB
are obtained,based on which,the method for the parameter setting of the MSCR simulation model based on
the multi-winding transformer models of MATLAB is proposed. Simulative results show that,the established
MSCR model can be used to simulate the current and voltage of MSCR components,such as winding,
thyristor,diode and so on,as well as the commutation process between thyristor and diode. The established
model is intuitive,simple,accurate,effective and immune to MSCR structural parameters.

Key words: controllable reactor; magnetic saturation; computer simulation; model buildings; multi-winding

transformer; MATLAB
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