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Stability Analysis and Stabilization Methods
in DC Power Supply System
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Abstract

Direct current (DC) power supply systems are drawing attention because of the increase in renewable energy, bat-

teries, and home and customer appliances using DC. In a DC power supply system with a constant power load

(CPL) and LC filter, the input voltage may oscillate because of the impedance interaction between the output im-

pedance of the LC filter and input negative impedance of the CPL. The impedance method based on the Nyquist

criterion is often utilized for stability analysis. This report introduces the impedance based stability analysis meth-

od and several control method for stabilization.
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Fig. 1 Typical DC power supply system.
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(b) Equivalent circuit for stability analysis in the frequency domain.

(a) DC power supply system with a filter.
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Fig.2 POL circuit in DC power supply system.
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Fig.4 Buck converter with LC input filter.
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(a) DC power supply system with virtual damping.
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Stable region of single CPL connected system.

Fig. 6 Single CPL connected system under virtual
damping for stability.
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(c) Experimentally observed oscillation of filter currents.

Fig. 7 Two CPLs connected system under virtual
damping method.
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Fig.9 Bi-directional converters for Stabilization.
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Fig. 10 Equivalent circuit of POL converters under
passivity based control.
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