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  Power system failure and Security assessment 

 

ABSTRACT 

Extrapolating from small outages that occur frequently one might expect a large power gird failure only once in 5000 years. But, between 1984 – 2000, utilities logged 11 outages effecting more than 4000 MW. The reasons are evolution of power industry towards   open market has increased the possible sources for system disturbances, reduced the robustness of systems and reduce predictability of operation. The digital revolution has increased the demand for electrical power with higher reliability and quality than conventional centralized power system. So, more rigorous assessments and new requirements for security are presented in this paper. 

 

                            THE GENERAL THEORIES OF SYSTEM FAILURES 

 

 Conscious optimization model:

            Power engineers make conscious and rational choices to focus resources on     preventing smaller and more common disturbances. The large black outs occurs because the grid isn’t forcefully engineered to prevent them. 

 

Unconscious feed back loop:

        Surprisingly constructive force in an unconscious feed back loop that operates over years and decades.

 

 For reliable operation of the system :

· Make the grids more robust physically

· Improve simulation techniques

· Improve computerized real time controls

· Improve regulation

 

The remedy is to fundamentally change the way of operation of the power system  

 Have a back up 

          Not how to prevent black outs, but how to survive them.  

          Wind up  

· To stay in contact

· Cans of food

· Have cash

· Install 

 

 

 

 

 

    For power system to be sufficiently reliable :

· Properly designed with security as a primary consideration 

· Monitored during operation to ensure sufficient marching exists at all times

   Factors affecting system reliability 

· Lack of new transmission facilities 

· Aging and downsized work forces

· Aging transmission lines

· Large no. of small and distributed generators.

 

  Online dynamic security assessment:

           Performs analysis on a snap shot of the current system 

· Provides radar like mechanism that continually sweeps the system 

· Provides operators with early indications of pending trouble and provide opportunity to remedial actions. 

· Provides a security nomogram with in the system 
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· Measurement

· Modeling

· Computation

· Reporting and visualization 

· Control

         Online Security nomograms defined by boundaries set with respect to limits representing various security criteria that includes

· Transient stability

· Small-signal stability

· Voltage stability
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Architecture of an integrated online DS 
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       Although online DSA provides more accurate results available, it is computationally burdensome and therefore time consuming  It may make certain modeling simplifications and consumptions about the most critical contingencies.
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Conclusion :


With the development of emerging technologies such as wide area PMs and Iss, online DSA is expected to become a dominate weapon against system black outs, but big black outs are a natural product of the power grid. So, does these tools can really stop the inevitable blackouts.
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