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Abstract—Advances in sensing, communication, and computing have potential to refine, or even
redefine the conception and implementation of Power System Protection. Increased computing
power at low cost has provided opportunities to implement more computation-intensive meth-
ods/algorithms in real time. At the same time, Phasor Measurement Units (PMUs) providing
faster and diverse synchronized measurements over a wide area and new communication options
have also emerged. These advances have the potential to be enablers of new paradigms in Protec-
tion. Due to the availability of system-wide high-quality high-volume data in real time, improved
System Integrity Protection Schemes (SIPS) and adaptive the same have become possible. Big
Data analytics have the potential to detect and locate events, analyze system integrity, and take
corrective action for more reliable protection. At the same time, processing and communication
delays, bad data, and cyber-attacks pose challenges to security as well as dependability of pro-
tection. Novel methods using advanced computing are promising, but should not compromise the
clarity and simplicity of the underlying system models and concepts. In this talk, I will present my
research on 1) adaptive optimal protective relays coordination in power grid, and 2) a digital re-
laying power flow calculation algorithm for the wide area measurement to augment/supervise local
protection. In addition, I will introduce my research activities on developing the fundamental re-
search in power system protection and its application in the generation, transmission, distribution,
and communication systems.
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