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ABSTRACT 

The electric power network is one of the largest and most important network in the world, since 

it affects all aspects of our lives every moment. However, recent large-scale blackouts 

throughout the world warn us that most of the power grids are heavily loaded and operate at 

their maximum capacity, and the power grids are very vulnerable to system-wide disturbance 

and cascade failures. In order to ensure system stability in a heavily loaded system, all or most 

installed components should remain in service, and the right actions must be taken quickly if the 

system does not recover after a serious event. To cater to those requirements, one of the best 

solutions is to have wide-area real-time monitoring systems, which could provide critical 

information for a variety of operation, protection, control and analysis applications. A power 

system is continually subject to disturbances in the form of load and generation changes, faults 

and equipment trippings. These disturbances give rise to electromechanical transients like inter­

machine oscillations and system frequency changes. They can be observed in the frequency 

measurements at various locations in the grid. To study these transients, a wide area frequency 

measurement setup is implemented. The measurements are done at different locations in the grid 

and time synchronized using the internet based Network Time Protocol (NTP). The measured 

frequency is time stamped and send via the internet to a server placed at monitoring point. This 

system is low-cost, easy to implement and is a viable tool for tracking and studying system 

transients. Fast measurements of the instantaneous amplitude and phase angle of the 

fundamental components and frequency in three-phase power systems may be investigated with 

high accuracy through the use of modern power instruments. By using synchrophasor 

technology, frequency and phase angle in the two systems could be compared in real time 

without the use of a physical connection. From this information we can come to know the use of 

synchrophasor data to view frequency stability. 


