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Short Abstract

In this paper, an adaptive controller for damping inter-area oscillations based on power system stabilizer and global signals is proposed. In order to
investigate the nature of inter-area oscillations, a generalized SMIB model is introduced and the mechanism of inter-area oscillations is analyzed. In
order to design the proposed adaptive controller, by using dynamic data gathered from the wide area measuring system, a new index is introduced to
identify effective generators in damping the inter-area oscillations. Also, in order to design the adaptive controller, after determining effective generators,
the stabilizer parameters are adjusted using intelligent methods. The proposed method for selecting effective stabilizers and selecting global signals is
implemented on two different systems including the two-area power system consists of six synchronous generators and a practical nation IRAN power
grid. Results indicate the ability of the proposed adaptive scheme to damp inter-area oscillation.
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1- Short Introduction (4-5 lines)

Power system dynamic processes are highly random, nonlinear and intrinsically non stationary even over short time intervals. Phenomena observed in
power system oscillatory dynamics are diverse and complex. Prediction of temporal dynamics, with the ultimate application to real-time system
monitoring, protection and control, remains a major research challenge for power engineers. An understanding of system dynamics is critical for
reliable inference of the underlying mechanisms in the observed oscillations and is needed for the development of effective wide-area measurement
and control systems, and for improved operational reliability. Accounting for nonlinear and time-varying features can not only provide a better
description of the data but can also reveal crucial information on system’s oscillatory behavior such as modal properties and moving patterns.
Advances in signal processing algorithms, along with continuously growing computational resources and monitoring systems are beginning to make
feasible the analysis and characterization of transient processes using real-time information.

2-  Proposed Work and Methodology (including comprision, simulation/experimental results and discusion)

In this paper, a Wide Area Damping Controller (WADC) strategy is proposed to damp the inter-area oscillations in power systems by using Wide Area
Mesearement Signals (WAMS) and Global Power System Stabilizer (GPSS). The proposed WADC scheme includes three parts as below:

1-GSG: Global Signal Generator;

2-GSC: Global Signal Combinator;

3-GPSS: Global Power System Stabilizer.

The control signals observability and GPSS controllability are considered as the main goals in this paper. The control signals are selected based on
WAMS structure in GSG, while the signals with the higher observabilities in the facing of the inter-area oscillations are combined together in GSC, and
a Global Signal (GS) is generated.

3-  Conclusion (4-5 lines)

In this paper an effective Wide Area Damping Controller scheme to control inter-area oscillations based on Global Signals and Global PSS has been
proposed. From simulation showed that Global signal is able to damp inter-area oscillations where type of global signals presented important influence
on damping oscillations. Also, different combinations of global signals presented different influence on damping oscillation. In this case it is proposed
a combination based on fuzzy logic will have suitable results for generating GS. li is adopted, increasing signals Participation Factors (PF) caused
different influences on damping ratio where an inappropriate PF resulted in unsuitable damping performances. Also, an incorrect combination of PSSs
caused interactions between generator with a possibility of angular instability. In this case, large generators presented better damping performances on
damping oscillation.
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