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Introduction

The mission of the NASPI Distribution Task Team is to foster the use and ca-
pabilities of networked PMUs at the medium-voltage distribution level, beyond
the substation. This group will share information in support of effective re-
search, development and deployment of distribution PMUs. We aim to create a
community to solve technical and other challenges specific to distribution PMU
technology and applications.

This report provides a discussion of uses for time-synchronized measurements
in electric grid operation, spanning both power transmission and distribution.
As an update to the 2018 DisTT Report, it is intended to inform decisions to
deploy available measurement technologies in a manner that addresses urgent
needs of real-world practitioners.

We consider not only synchrophasor data, but also other sources of time syn-
chronized and high-frequency measurements. Our goal is to assess what mea-
surement capabilities would be necessary to support the highest priority use
cases expressed. The measurements under consideration include:

� Synchrophasor data (i.e., 30-120 Hz frames reporting rms magnitudes and
phase angles at various accuracies)

� Time-synchronized data (e.g., rms magnitudes time stamped to within a
fraction of a second, at various reporting rates)

� Point-on-wave data (e.g. time domain waveform with kHz sampling, time
stamped, streaming or archival)

In the first section of this report, we summarize findings from our 2019 online
survey about the needs and priorities of grid operators that may be supported
by time-synchronized measurements. We then discuss selected applications,
with an aim to clarify capabilities introduced by various levels of data avail-
ability. Ample references provide further details on the various applications,
methods and case studies presented. Based on these examples, we comment
on requirements for further development of sensor technologies and information
infrastructure, in alignment with practitioner needs. This is not intended to
be an exhaustive analysis, but a continuing work in progress—which, we hope,
provides some useful insights.
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1 Survey Findings

In 2019, the Distribution Task Team offered a detailed technical survey of users
of grid data, distributed to the NASPI mailing list. The survey aimed to assess
the needs and priorities of electric grid operators for using time-synchronized
measurement data, particularly in distribution systems. Its purpose was to iden-
tify applications that Phasor Measurement Units (PMU) and related measure-
ments should support, and to maximize the relevance of technical information
that NASPI provides to the industry. There were nine respondents from four
countries, seven utilities and two academic institutions. Four of the respondents
presently use PMUs.

Measurement Types

Measurement usage varies among respondents, with four currently using PMUs.
Nearly all respondents use SCADA accompanied by one or more additional mea-
surements: either AMI, PMUs or both. It is noteworthy that many respondents
already have access to a diversity of measurement data that differ in time reso-
lution, synchronization, location in the feeder, number of devices deployed, and
quantities measured. However, work on tools that leverage multiple types of
measurement streams is limited. Based on these answers, it appears important
that time-synchronized measurement applications consider a diverse set of input
measurements.

Monitoring Priorities

Monitoring priorities vary significantly across utilities. Respondents tend to
agree that fault detection is a very high priority, while asset health monitoring,
voltage management, and topology monitoring are high priorities. Of respon-
dents, only one had an asset monitoring application already in place, consist-
ing of monitoring the loading of transformers and other equipment with AMI
measurements. One respondent was especially concerned about topology mon-
itoring as their network is switched so frequently it no longer has a standard,
non-switched configuration. On the other hand, another respondent considers
topology monitoring irrelevant, probably because their network operates under
a fixed topology. Monitoring solar PV generation is a medium priority. Cyber-
security and state estimation are generally lower priorities.

The ranking of monitoring applications from highest to lowest priority based
on aggregated responses was:

1. Fault detection

2. Asset health monitoring / Topology monitoring

3. Voltage management / State estimation

4. Cybersecurity / Solar PV generation monitoring
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Figure 1: Survey responses to monitoring priorities

This ranking likely reflects the most immediate issues facing distribution utili-
ties.

Wild�re Risk Management

Undergrounding lines and public safety power shutoffs are the most frequently
used approach to wildfire mitigation, with 6/7 respondents adopting these strate-
gies. More targeted approaches include falling/broken conductor detection
(5/7), high impedance arc fault detection (4/7), optical recognition of point
source fires (2/7), and sensitive ground fault protection (4/7). Two respondents
who do not have PMUs in their system report using falling/broken conductor
detection and high impedance arc fault detection. It is unclear what measure-
ments they use for these applications, which generally require high resolution,
time-synchronized data.

Of the respondents who do have PMUs deployed, one implements public safety
shutoffs and undergrounding only to handle wildfire risk. Indeed there is no
clear difference in the wildfire risk management approaches taken by utilities
with PMU measurements versus those without. As PMUs promise to enable
more targeted approaches, this suggests that even utilities with PMUs may be
underutilizing their data or have too limited deployment to deliver actionable
insights.

Respondents also reported the wildfire mitigation strategies they consider most
promising in the future. The following ranks strategies from highest to lowest
future promise based on the aggregated survey responses.

1. Falling/broken conductor protection

2. High impedance arc fault detection / Sensitive ground fault protection

3. Optical recognition of point source fires

4. Public safety power shutoffs
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Figure 2: Survey responses to wildfire risk management

Figure 3: Survey responses to future wildfire risk management strategies

Respondents generally agree that targeted approaches such as falling conductor
and high impedance fault detection are cost effective compared to underground-
ing. Respondents suggested that machine learning on high resolution, time syn-
chronized measurements to identify signatures and root causes of grid events
can be useful for wildfire mitigation, as can collation of PMU measurements
with geospatial data.

Distributed Energy Resources (DER)

Respondents vary in their assessment of the challenges associated with DER
integration. Protection misoperation, exposure to sudden loss of generation,
and voltage deviations are overall the highest concerns. Of lesser concern are
degradation of tap changing transformers and reaching distribution system ca-
pacity limits. Unintentional islanding and power quality were also mentioned
as concerns. Respondents recognized that time synchronized measurements can
help with islanding detection, and more broadly topology monitoring. Two
respondents mentioned the usefulness of PMU measurements for frequency re-
sponse. This application would require PMU measurements to be coupled with
the control of actuators (batteries / loads) either on the utility or customer side.

All respondents agreed that high-precision measurement data would be use-
ful for validating distribution feeder models. The majority (5/7) prioritized
studying feeders with high DER penetration while one respondent prioritized
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