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Abstract: Electric power distribution circuits are rigorously built to require little maintenance or 
inspection. Yet failures do occur leading to outages and unsafe conditions. It has long been 
known that periodic inspections offer only marginal improvements in operational reliability. 
Consequently, the operating paradigm of utilities is typically “run to failure”, repair, return to 
operation. There is little choice. Utilities currently have no systems that offer operators real-
time information concerning the health and operational status of circuits. Circuits are either on 
or off, protection has either operated or not. Operators reactively respond after a failure 
event. Researchers at Texas A&M University conducted the longest running study of 
distribution circuits, continuously monitoring over 300 circuits for as long as 15 years resulting 
in 1500 circuit-years of experience. This resulted in a largest existing database of high fidelity 
recordings of device failures, misoperations, and protection operations. Using this knowledge, 
the Power System Automation Laboratory at Texas A&M developed Distribution Fault 
Anticipation (DFA) technology which provides real-time health assessment and situational 
awareness for distribution circuits. The system is capable of detecting incipient failure 
conditions on circuits which ultimately will lead to catastrophic failure resulting in outages, 
fires, or unsafe lines down.  Using advanced expert system algorithms, the very low magnitude 
initial failure mechanisms in devices can often be detected providing advanced warning that a 
circuit is not healthy. For the first time, this allows for true condition-based maintenance. The 
presentation includes actual examples of early failure detection and includes a live 
demonstration of the DFA system. 
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