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Abstract:  

This talk will present our recently awarded NSF-EFRI project. The proposed research will extend the scope and applicability of the highly optimized tolerance approach to modeling cascading failures across interdependent electric power and communications infrastructures.  These models will allow a planner to place resources at strategic locations so that the risk of blackouts is controlled.  Because this design approach results in infrastructures that are robust yet vulnerable to unanticipated failures, an agent-based distributed intelligent control scheme will coordinate the dynamics of a host of microgrids. The latter will be supplied by a mix of renewable and fossil-generating units for improved sustainability and resiliency during both equipment failures and natural disasters.  Microgrids, operated by businesses interacting in retail markets, will provide customers with appropriate incentives to participate in energy savings and grid survivability during emergency conditions. As for the communications network of a power system, we propose to investigate “failures containing self-stabilization” techniques that will minimize the recovery time subject to some efficiency loss attributable to the protocol overhead.  To cope with unanticipated failures affecting this network, we will consider model-driven software-generation techniques that guarantee freedom from such failures. Infrastructures in Southern Brazil and Central Florida will serve as test beds for evaluating resiliency and sustainability methodology. The integration of resiliency and sustainability metrics into the design of interdependent infrastructures based on complex systems theories represents fundamental improvements in risk assessment and management theories and methods of industrial systems.

 

 
