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Study on Steady-State Stability of Generator-Rectifier System with
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Abstract Results of experiment and simulation show that low-frequency oscillation will come
forth in a standalone generator-rectifier system with capacitor-resistor load when its system
parameters are not reasonable. This paper detailedly studies the issue by the methods of theory
computation, experiment and simulation. The system state-space model must be built firstly to finish
the theory computation, which includes the simplified 2-dimension model of generator, the dynamic
average-value model of diode-bridge rectifier and dynamic model of load. Then the small-signal
model of system will be obtained by the linearing method at a steady-state operation point. And
finally the eigenvalue theory is used to estimate the system stability. On the ground of the
experiments, simulations and theory computation, this paper summarizes the law of steady-state
stability of such system, analyzes the physics mechanism, and presents the control methods for the
issue from points of view of parameters and controller.
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Fig.1 Sketch map of generator-rectifier system

with capacitor-resistor load
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Fig.2 Experimental waveforms of system during a LFO
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Tab.1 The electromagnetic parameters of

generator (pu)
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Tab.2 System eigenvalue when C=3.5mF
R=15Q R=13Q R=8Q R=5Q R=1Q
0.049 7+0.860 1i —0.002 2+0.866 6i -0.629 6+0.715 7i -1.2953 -2.118
0.049 7+0.860 1i —0.002 2+0.866 6i -0.629 6+0.715 7i —0.888 8 -0.734 5
-0.017 7 —-0.0183 —-0.027 4 -0.039 —-0.053
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Tab.3 System eigenvalue when C=4.5 mF

R=13Q R=10Q R=8Q R=5Q R=3Q
0.005 1+0.786 51 —0.347+0.747 1i —0.619+0.600 9i -1.540 2 -2.229 6
0.005 1+0.786 51 —0.347+0.747 1i —0.619+0.600 9i —-0.605 2 -0.556 7
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