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Guest Editorial
AMPS 2021 Special Section

THE IEEE International Workshop on Applied Measure-
ments for Power Systems (AMPS) is the main event

promoted by TC-39 of the Instrumentation and Measurement
Society.

The 2021 edition is the 11th in a series that began in 2010
and marks the return of the workshop after a gap year in 2020
due to the restrictions of the Covid-19 pandemic.

Unfortunately, the restrictions in 2021 too only allowed for
a virtual workshop, which took place from September 29 to
October 1, 2021. Despite the virtual format, the workshop was
successful, with the usual and fruitful discussions involving all
members of the measurements in power systems community.

Topics included conventional and nonconventional current
and voltage sensors, phasor measurement units (PMUs), mea-
surements systems and devices in smart grids, distributed
measurement systems, measurements on electric power plants
and machines, Information and Communications Technology
(ICT) issues in power system measurements, new generation
of revenue metering, measurement systems for diagnostic in
power networks, and definition and measurement of power
quality indices. The contributions were presented and dis-
cussed in ten oral sessions.

Technically extended versions of ten of the papers presented
at AMPS 2021 have now been accepted for publication in the
Special Section of the IEEE TRANSACTIONS ON INSTRU-
MENTATION AND MEASUREMENT (TIM), selected after a
thorough peer-review process.

The works related to power quality measurements address
a range of issues, from harmonic instability and resonance, to
suprarmonic estimation. In particular, in [A1], Kaufhold et al.
provide a measurement-based blackbox method to analyze the
harmonic stability of single-phase power electronic devices for
low power applications in low-voltage (LV) networks without
the need to derive detailed models of the devices. Next to
air coils emulating impedances, a simple voltage source that
generates a sinusoidal voltage at power frequency is sufficient
for the proposed method.

In [A2], Frigo and Braun present a new method for the
identification and estimation of supraharmonic components.
The method is based on Compressive Sensing theory, and a
Taylor-Fourier Multifrequency model estimates the dynamic
phasor of each suprarmonic component. Its performance is
validated in plausible operating conditions, inspired by real-
world acquisitions.

In [A3], Kannan et al. propose a noninvasive harmonic
resonance detection technique for public LV networks, which
relies only on the measurement of voltage and current at the
LV busbar. The proposed technique is formulated in three
stages, identifying the presence of harmonic resonance, the
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resonant harmonic order and bandwidth, and the resonant
intensity.

A second set of AMPS papers in this Special Section
address the digitalization of the power grid, in particular, ICT
solutions for power quality analysis and PMUs as substation
IEDs. Specifically, in [A4], Olivan et al. introduce a system
capable of characterizing onsite digital instrument transform-
ers from the analysis of the IEC 61850/IEC 61869-9 frames
injected by the Stand-Alone Merging Unit (SAMU) in digital
substations. Besides, the second objective of this work is
to implement a suitable computation architecture to monitor
distributed Power Quality nodes.

In [A5], Agustoni et al. present the design and development
of a stand-alone PMU based on digital inputs. The prototype
has been characterized in terms of estimation accuracy and
enriched with a novel functionality that allows for monitoring
the time quality of the sampled value (SV) data stream. In this
way, the device truly becomes an Intelligent Electronic Device
(IED) that guarantees higher interoperability as well as a more
robust management of sporadic synchronization issues. This
work takes us seamlessly to the group of papers on phasor
measurement units (PMUs) and application of synchrophasor
measurements.

In [A6], Bashian et al. propose a multistep technique to
maximize accuracy in P-class PMUs based on the combina-
tion of Multiple Signal Classification (MUSIC), narrowband
disturbance whitening and Taylor–Kalman Filtering.

Still on PMU algorithms, in [A7], Frigo et al. present
an enhanced version of Taylor–Fourier Multifrequency
approach for PMU-based measurements. The method is
based on the joint application of window functions and
iterative support refinement by means of the phasor first-
order derivative. The performance is characterized through
extensive numerical simulation of non-standard test condi-
tions that reproduce the challenges of real-world scenar-
ios, with fundamental dynamics superimposed to interfering
tones.

In [A8], Pegoraro et al. introduce an improved method
to carry out the simultaneous estimation of line parameters,
tap changer ratios, and systematic measurement errors for a
three-phase power system equipped with PMUs. The proposed
method is based on the suitable modeling of the measurement
chain and on three-phase constraint equations (voltage drop
and current balance) of all the components involved. Its
effectiveness is confirmed by tests performed on a IEEE 14 bus
test system reproduced as a three-phase system under different
operative conditions.

With reference to device testing, in [A9], Mariscotti et al.
discuss the issue of measuring conducted emissions of
Switched Mode Power Supplies (SMPSs) for the 2–1000 kHz
frequency range, by analyzing variability caused by setup
elements and test conditions.
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Eventually, in [A10], Xiang et al. focus on contactless
dc current measurement with a method suitable for on-
site measurement of high voltage direct current (HVDC)
overhead lines. In this method, a vertical magnetic field
sensor array is designed to measure the spatial magnetic
field on the ground. On the basis of these measure-
ments and the overhead-line specifications obtained from
utilities, an algorithm can accurately calculate the current
values.

The high number and quality of the published articles show
that, despite all the challenges in performing experimental
activities from February 2020, the IEEE community working
on measurements in power systems is vital and always ready
to tackle the measurement issues that continuously arise from
the daily interactions with industries, utilities, and research
institutions. We are sure that the Special Section of the IEEE
TIM dedicated to AMPS will help disseminating the research
results and stimulating this process.
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