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The increasing capabilities of software tools and computers (powerful numerical techniques, simulation tools, graphical user interfaces) have become a challenge for standard developers of power system transients, especially as more sophisticated models can now be developed and implemented at lower costs. In many cases the primary problem is the lack of reliable tests and conversion procedures. This book fills that need by covering the determination of parameters for electromagnetic transient models. Illustrated with case studies, it provides modelling guidelines for the selection of adequate representations for main components. It also discusses how to collect the information needed to obtain model parameters and reviews procedures for deriving those parameters.

The determination or estimation of transient parameters is probably the most difficult and time-consuming task of many transient studies. Considering these facts, the book is proposing an original approach filling an empty space existed within the literature. The book gathers between its covers, the contributions of several remarkable specialists from Ecole Polytechnique de Montréal (Canda), University of Alberta (Canada), Universidad del Valle (Colombia), Universidad de los Andes (Venezuela), Polytechnic Institute of NYU (USA), Instituto Politécnico Nacional (Mexico), SINTEF Energy Research (Norway), Universitat Politècnica de Catalunya (Spain), Central Research Institute of Electric Power Industry (Japan), Deft University of Technology (the Netherlands), Electricité de France (France), Universidad de Guadalajara (Mexico).
The starting point of this book may be considered to be the Winter Meeting of the IEEE Power and Energy Society from 1999. On behalf of this event a Task Force on Data for Modelling Transient Analysis has been created having as a goal to perform several papers. These papers were created to help the users of transient simulation tools to select an appropriate technique for determining the parameters that are to be specified in transient models. 

The students from the power engineering domain are the ones that benefit most of this book. In addition, it can be said that considering its high level scientific approach and the accuracy of presentation, it also addresses to the Master and PhD students and to the researchers and practitioners developing their activity in electromagnetic transient studies.

The book is structured in 7 chapters (644 pages). Techniques and methods for parameter determination of six basic power components are discussed: overhead line, insulated cable, transformer, synchronous machine, surge arrester, and circuit breaker. 

The 1st chapter represents a guideline for parameter determination for electromagnetic transient analysis in power systems. 

The 2nd chapter focuses on determining the transient parameters for the overhead lines. First of all, the criteria for selecting an adequate model of the overhead lines are presented. The transients corresponding to the corona effect are discussed. In the following, the representation of the grounding impedance as a function of the discharge current waveform, taking into account soil ionization and the fact that real soils are non-homogenous and soil resistivity varies with depth is performed. There are also briefly presented several general considerations about the selection of grounding electrodes for improving the lightning performance of overhead lines. 

In the 3rd chapter, there are treated issues like: the representation of insulated cables within electromagnetic transient simulation software tools, computing of cable parameters from geometrical data and material properties and the conversion of the cable parameters into a new set of parameters for usage by the transmission line / cable model. 

The 4th chapter focuses on determining the transient parameters in case of electrical transformers. A modelling guideline is presented, followed by the parameter determination in two cases: the first case refers to low-frequency and switching transients; the second one focuses on fast and very fast transients. In the same chapter, there are also discussed the lumped parameter and distributed parameter models, the parameter determination procedure for high frequency models.

The 5th chapter is dedicated to the synchronous machines. There are discussed the electrical and mechanical parameters necessary for modelling the three-phase synchronous machines in low and mid-frequency transient studies, such as transient stability, subsynchronous resonance, load rejection, generator tripping, generator synchronization  and inadverted energization. The entire chapter may be divided in two parts: modelling and determining the parameter of the electrical and mechanical systems belonging to synchronous machine. 

The 6th chapter presents the analysis of transients in case of surge arresters. Within the chapter, the valve arresters are discussed. They consist of nonlinear resistors acting like valves when voltages are applied to them. There are two types of valve arresters: silicon carbide (SiC) and metal oxide (MO). Procedures for development of models and selection of MO surge arresters are presented. There are also tackled here descriptions of MO surge arrester models for time-domain simulation, an introduction to models for thermal analysis, detailed procedures to select the arresters for transmission and distribution levels (> 1 kV), application guidelines and several examples illustrating how to select and develop models for various applications at different voltage levels.  

Within the 7th chapter several circuit breaker models are presented. They are applied to opening and closing operations, as well as the procedures that can be used for estimating the parameters to be specified in these models. There are also discussed here the physical phenomena involved in the circuit interruption and the main breaking technologies used in modern circuit breakers. 

The material is completed in a very useful way, by two appendixes. The former (Appendix A) is focusing on presenting the techniques for the identification of a linear system from its frequency response data. Following the problem description, there are discussed the following issues: the J. Marti’s fitting, the vector fitting and the fitting by frequency response partitioning techniques. Regarding the vector fitting technique also classical and further improvements and extensions are taken into consideration, such as: relaxation, orthonormalization, modal formulation, fast implementation, multivariate fitting, implementations in time domain and z-Domain. The latter appendix (Appendix B) is focusing on analysing the simulation tools for electromagnetic transients in power systems. Following the problem discussion, a list of specific important study topics is presented within the power system electromagnetic studies. The off-line simulation tools are discussed, presenting the solution methods, the characteristics of the graphical user interface, the statistical and parametric methods, the time-domain analysis, the frequency-domain analysis. Several software tools are briefly presented (EMTP, EMTDC, SPICE). But the authors are focusing on transmitting the idea that the general-purpose modelling environment is Matlab/Simulink. The appendix ends with the presentation of the real-time simulation tools: HYPERSIM, RT-LAB, RTDS. The main applications of these kind of simulators are focusing on testing the digital controllers for power electronic-based FACTS and HVDC systems, testing of protective relays, simulation of transients specifically for analysing a large number of operating scenarios and fault conditions, harmonics and power quality evaluation. 
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