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Abstract: Recent development of power electronics introduces the use of FACTS devices in power systems. The novel studies have
shown that the presence of these devices, like UPFC, can enhance the interaction of system modes. In this paper, for the first time,
the nonlinear interactions among different controllers of UPFC in a SMIB power system are analyzed, using the Modal Series
method. To do so, a new and general method has proposed to obtain the Jacobian and Hessian matrices in closed form for power
systems with UPFC. In addition, the effect of the damping coefficient and fault clearing time on interaction phenomenon examined.
In order to analyzing the accuracy of the solutions obtained by different methods, a proximity measure is computed.

Keywords: Unified power flow controller (UPFC), modal series, interaction index.
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