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Design of nonlinear optimal excitation controller with voltage feedback

YANG Wei, LI Ren-dong
(College of Power Enigneering, Nanjing University of Technology, Nanjing 210094, China)

Abstract: Traditional nonlinear controller is good at the control of angular frequency and load angle, but weak at the control of
terminal voltage. To solve this problem, a non-linear optimal excitation controller based on exact feedback linearization and optimal
control theory is designed. In this design terminal voltage is introduced as a feedback. Because of the introduction of terminal voltage
feedback, the controller can stabilize the terminal voltage effectively. The application to an example system using Matlab verifies that
in a small disturbance and large disturbance cases this controller can not only ensure the stability of angular frequency and load angle,
but also can effectively stabilize the terminal voltage, which remarkably improves the deficiencies in the control of terminal voltage
of the traditional excitation control.
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Fig.1 Single-generator infinite bus system
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Fig.2 Simulation of static stability
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Fig.3 Simulation of transient stability
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Fig.4 Implementation of the non-linear optimal excitation

controller with voltage feedback
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Fig.5 Simulation of static stability of the controller

with voltage feedback
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Fig.6 Simulation of transient stability of the controller with

voltage feedback
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