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This Special Issue of Autosoft( has been devoted to the subject of advanced applications for automation of power systems without any restrictions to using soft computing techniques.
Electric power systems belong to the most important and largest achievements ever built by humans. Today, many power systems, originally designed to cover needs in power supply rather locally, often exceed the state borders. And, as a result of the market deregulations, they are operated in a very competitive environment. The deregulated market changed business philosophy and operating policies of the load transmission considerably. Trying to maximize the profit, wheeling of electric power from distant generators to local load consumers is becoming a common practice for many power utilities. Competition and deregulation have led to the actual situation with multiple energy producers sharing the same transmission network, which often lacks the necessary capacity and/or safety margins. It leads frequently to transmission bottlenecks and overloads along the transmission path. This business philosophy also contributes to poorly damped power oscillations and voltage instabilities leading to system malfunctions. Such malfunctions may cause major blackouts with losses of billions of US dollars, as some of us have experienced in many countries around the world during the past few years.
Due to the competition between power utilities and the emerging need to optimize all assets, advanced real-time monitoring, protection and control algorithms applied in power systems are required to be more and more sophisticated whereas the investments in system maintenance rather decline. The intention behind this special issue has been to present some new ideas for advanced automations of power systems. Experts from the industry and from universities around the world were encouraged to submit the results of their work for this special issue. Some of them also participated in the special sessions dedicated to power systems organized during the last World Automation Congress 2004 in Seville, Spain.
As a result, the reader of this journal gets eleven selected papers which address a variety of techniques applied to solve the challenging problems in the field of power system automation, such as the voltage and the transient stability problems - considering both their analysis and the synthesis. We begin with the paper describing a benchmark problem for analysis and synthesis of voltage control in power transmission submitted by M. Larsson and P. Korba (ABB Corporate Research Ltd, Switzerland). Even though the benchmark power system model considered here is rather small, it contains many features which make this kind of study very challenging and practically relevant. Several authors are then offering a solution of this problem applying their own approaches: S. A. Attia, M. Alamir and C. Canudas de Wit (Laboratoire d'Automatique de Grenoble, France) are using a receding horizon approach to avoid the voltage collapse; M. Moulin, L. Gluhovsky and D. Geist (IBM Haifa Research Lab, Israel) present their work on a powerful formal verification analysis of the load-voltage power control, which is based on the fact that power systems can be seen as complex hybrid systems. Several other researchers working on the benchmark problem are protecting their solutions by patents at the moment and their work could not be published yet. 
I.A. Hiskens and B. Gong (University of Wisconsin–Madison, USA) have been working on voltage stabilization of power systems employing model-based predictive techniques considering a selective load shedding approach. V. Spitsa, A. Alexandrovitz and E. Zeheb (Technion, Israel Institute of Technology) are proposing an application of zero sets for voltage stability analysis in their work considering uncertainties in the load characteristics.
Not all papers in this journal issue are dealing with the ABB benchmark model or solving voltage instability problems. B. Chaudhuri, P. Korba and B.C. Pal (Imperial College London, Great Britain) are addressing problems regarding the improvement of the transient stability in power systems using robust simultaneous stabilization techniques. R. Sadikovic, P. Korba and G. Andersson (Swiss Federal Institute of Technolgy Zurich, Switzerland) are presenting an approach to power flow control leading to improvement of the transient stability at the same time. In both papers, designed control laws were tested with different types of so called Flexible AC Transmission Systems (FACTS devices) and resulted in a significant improvement of the dynamic performance of the power system. A great overview of linear techniques for analyses of the dynamic behavior of large power systems in one operating point, developed by the authors themselves, is given in the paper by N. Martins et al. (CEPEL, Brazil). On the other hand, G.M. Dimirovski et al. (Dogus University, Turkey and Cyril and Methodius University, Macedonia) have been considering in their approach the complete non-linear dynamics of a reduced power system model in order to design globally stabilizing controllers for FACTS devices. Not only FACTS devices but also the existing HVDC (High-Voltage DC) links can be used to improve the transient behavior of a power system. This is demonstrated in the work of A. Farag and H. Werner (Technical University Hamburg-Harburg, Germany). 
An example of research results, which have already been turned into a product, is presented by G. Hovland and M. Antoine (University of Queensland, Australia and ABB Power Technology Systems, Switzerland). Their work concerns an automated optimal scheduling of maintenance (washing) cycles for compressors of gas turbines which are typically used as prime movers in combined cycle power plants.
It has been my pleasure to serve as the guest editor of this special issue of Autosoft(. I would like to thank Prof. Mo Jamshidi for this opportunity. I express my gratitude to all authors and members of the editorial office and I gratefully appreciate the feedbacks of numerous experts who served as independent reviewers for this special issue. I hope that many readers will find the final published manuscripts interesting and useful for their work. Enjoy this special issue!
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