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Abstract:
Relatively low-cost noise sensors can be utilized to detect for aberrant powerline noise, which is an early
indicator and warning of potential power reliability and stability issues. By taking preemptive action, power
outages may be avoided. Accordingly, the practicality as pertains to the utilization of low-cost noise sensors,
segueing to scalability and extensibility, is examined. The strategic placement of sensors at key distribution
poles has been examined previously. This paper examines how low-cost noise sensors provide an
opportunity for comprehensive coverage and more likely detection of certain powerline noise aberrations at
the "edge" against a set of compiled heuristics.
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I. Introduction
The issue of powerline noise has been increasingly examined. The substantive portion of
powerline noise stemming from powerlines and electric utility equipment is caused by an
electric spark, which is an abrupt electrical discharge, or arcing, and denotes the formation
of an electric arc when electricity flows or discharges along an unintended path, across
some powerline-related hardware. Noise is only generated during those times when
ionization of air occurs, wherein the air becomes separated into positive ions and electrons
and end up becoming farther apart than they were in their original molecular structure; in
essence, the electrons have been stripped from the molecular structure of the non-ionized
air and current flows between two conductors of an air gap, which may be caused by
ruptured, improperly installed, insufficient, and inadequate spacing between components or
loose electric utility equipment-related hardware. Any voltage across an air gap can cause
noise, and this can involve ground wires (a type of wire, which provides a conducting path
to the earth), neutral wires (a type of wire, which carries currents back to the original
source of power), as well as wires not directly connected to a powerline. Despite the
seeming disadvantage, the issue of powerline noise comes with the opportunity of
leveraging it for more likely detection of certain aberrations at the edge, as an early
indicator and warning for potential power reliability and stability issues (i.e. power outage
mitigation). With the use of relatively inexpensive noise sensors mounted at various towers
and poles, it is possible to detect problems early on within the transmission/distribution
system and take corrective action. This early detection has a profound impact with regards
to power outage mitigation, as corrective actions directly affect the performance indices of
electric power system reliability, such as System Average Interruption Frequency Index
(SAIFI) (the average number of interruptions that a customer experiences during the
measurement period), System Average Interruption Duration Index (SAIDI) (the average
duration of interruption for each customer served during the measurement period),
Momentary Average Interruption Frequency Index (MAIFI) (the average number of times a
customer experiences a momentary interruption during the measurement period), and
Customer Average Interruption Duration Index (CAIDI) (the average length of a sustained
customer interruption during the measurement period or SAIDI divided by SAIFI).
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