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T-S Fuzzy Modeling of Synchronous Generator in a Power System

2 WG - R BT A o
(Hee-Jin Lee - Seung-Mook Baek - Jung-Wook Park)

Abstract - The dynamic behavior of power systems is affected by the interactions between linear and nonlinear
components. To analvze those complicated power systems, the linear approaches have been widely used so far.
Especially, a synchronous generator has been designed by using linear models and traditional techniques. However, due
to its wide operating range, complex dynamics, transient performances, and its nonlinearities, it cannot be accurately
modeled as linear methods based on small-signal analysis. This paper describes an application of the Takaki~Sugeno
(T-S) fuzzy method to model the synchronous generator in a single-machine infinite bus (SMIB) system. The T-S
fuzzy model can provide a highly nonlinear functional relation with a comparatively small number of fuzzy rules. The
simulation results show that the proposed T-S fuzzy modeling captures all dynamic characteristics for the synchronous
generator, which are exactly same as those by the conventional modeling method.
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Fig. 7 Simulation results
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(a) The step response of terminal voltage corresponding to I/f(] (b) Rotor angle response when a 100 ms three-phase

short-circuit fault is applied
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