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Fig.4 Flow chart of system main program
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Research on digital control strategy of LLC resonant converter

QIAN Juan, CHEN Qian-hong
(Nanjing University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract; Nowadays, more-electric-aircraft (MEA) technology has become a mainstream method of airplane power
supply. Because of its high reliability, light in weight and energy saving, 270V high voltage DC power system has
become the main development direction for airplane power supply. In the situation of high-power DC-DC converter
in aeronautics, full bridge LLC resonant converter can be a relatively better topology. Traditional analog control
method has some weakness such as: the control method is relatively single, the hardware of the system is complex,
and hard to improve efficiency and to reduce the costs. For these reasons, this paper proposes a solution of digital
control. This solution can effectively decrease the size of the power, reduce the costs and improve the efficiency. At
last, this paper developed a model machine with the input of 270(1 £10)% VDC, and the output of 28V/500W
DC. The result of the experiments verified the theoretical analysis and the feasibility of the digital control.

Key words: LLC resonant converter; variable-frequency control; constant-frequency control ; digital control

(_E#£58 34 TT, cont. from p.34)

six-dimensional system. In order to simplify the control of the motor, vector space decomposition transformation is
used to map the motor vectors into three two-dimensional orthogonal sub-planes, then space vector PWM technique
can be used to control the torque and stator harmonic current at the same time. On the basis of this PWM tech-
nique, a detailed study of the selection and distribution of zero vectors in continuous modulation and discontinuous
modulation is presented in this paper. The simulation results show that a smaller torque ripple can be received by u-
sing the continuous modulation, while the number of switching times can be significantly reduced and less stator
current harmonic content can be received by using the discontinuous modulation.

Key words: dual Y shift 30 degree PMSM ; space-vector PWM ; zero vector; continuous modulation; discontinuous

modulation
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Induction Generator technology of Variable-Speed Constant Frequency ( VSCF) , the DFIG’s vector control mathe-
matical model in dq synchronous rotating frame was deduced. Considering the current coupling, this paper proposes
a new type simple current feed forward decoupling control algorithm. Based on the principle, Matlab simulation re-
sults show that the current decoupling algorithm has superior dynamic performance when the active and reactive
power are changing. Experimental device of 11kW DFIG wind power generator system was constructed. Both in the
super-synchronous and sub-synchronous state, the stator voltage and frequency can remain stable. The results verify
the feasibility of the control strategy, which has a certain practical value.

Key words: matrix converter; AC-excitation; doubly fed induction generator ( DFIG)





