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Abstract:

There is no doubt that power transmission and distribution systems are the vital links that achieve the continuity of service from generating plants to the end users. Hence, providing them with the proper and fast protection methodologies is quite essential. Power system protection devices function basically to detect the occurring of fault and initiate the correct tripping to isolate the minimized faulted area as rapidly as possible. This is mainly in order to avoid the extended damage as well as to keep the service continuity. Delayed relay operation or mal-function may raise the risk of equipment damage, life loss and supply interruption. On the other hand, the system complexities for recent power system networks may reveal traditional relaying algorithms to be sometimes inadequate. More advanced protection philosophies employing the modern signal processing capabilities, communication facilities and intelligent elements are becoming indispensable for the next generation of relaying devices. Also, other supplementary schemes such as fault locations have been an increasingly importance nowadays. Distribution systems including medium and low voltage networks, on the other hand, have their own difficulties regarding fault detection and location methods as compared with high voltage transmission lines. High impedance faults (with or without arcing) resulting from downed conductors represent the most challenging problem for all known protective devices. Many downed conductors conditions were reported by all distribution utilities causing in some circumstances damage, fire or electric shock hazards. Even with those covered conductors distribution networks may be subjected to partial discharges due to leaning trees causing insulation deterioration which may be expanded later into arcing faults. Complex interconnected networks and branched sub-laterals raise different problems considering relaying coordination and fault location computation methods. Also, tapped loads accompanied with load variations affect remarkably the performance of all associated protective schemes. These problems are exaggerated remarkably for low voltage networks. The basic objective of this project is to emphasize firstly the associated difficulties with medium and low voltage distribution networks regarding their related protection functions. The next step is to pinpoint their major protection problems. This assists, finally, to develop more practical and accurate fault detector as well as accurate fault location schemes for such networks. Modern signal processing tools as well as up to date communication methodologies such as wireless sensors will be employed. Both simulation and experimental implementation tests are planned to fulfill the aimed targets. Contacts with the utility companies in Egypt may lead to test the developed schemes into real fields and assist finally to develop their corresponding commercial products.    
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