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The unique power system domain knowledge, information and models that have been integrated into machine
learning agorithms include high/low entropy of certain power system sensor data, low-rank property of
streaming data matrix, physical model for generation resources, power flow models, optimality conditions,
and power system dynamic and ...

Is Machine Learning in Power Systems Vulnerable? Yize Chen, Yushi Tan, and Deepjyoti Dekay Department
of Electrical Engineering, University of Washington, Segttle, USA ... we discuss the general model setup for
learning problems in power systems; in Section |11 we describe our implementations of attacks on ML models;
in Section IV we show two ...

increasing attention is given to machine learning applications in power system optimization, and the great
potential of learning-assisted power system optimization is still under exploration. Early researches made
some preliminary attempts at Hop-field network [5], radia basis network [6], and self-organizing

With dramatic breakthroughs in recent years, machine learning is showing great potentia to upgrade the
toolbox for power system optimization. Understanding the strength and limitation of machine learning
approaches is crucial to decide when and how to deploy them to boost the optimization performance. This
paper pays special attention to the coordination ...

Thiswork employs machine learning methods to devel op and test a technique for dynamic stability analysis of
the mathematical model of a power system. A distinctive feature of the proposed method is the absence of a
priori parameters of the power system model. Thus, the adaptability of the dynamic stability assessment is
achieved. The selected research topic ...

Both power system faults and machine learning concepts are elaborated in detail for better understanding as
compared to earlier works. 2. A brief overview of ML techniques has been provided to exemplify their
applicability”s in diverse areas. A comprehensive review of the power system faults diagnosis has been
presented to consolidate the ...

Simplicity gains relevance when considering machine learning agorithms for power system protection.
Machine learning algorithms often exhibit nonlinear decision boundaries that can cause incorrect
classifications, even when the overall performance of the algorithm is satisfactory (Huang W. R. et a., 2020).

Figure 3. Inferring the attracting basins of the generalized power system. (a) The time series of the normalized
variable 0 ? () in the training data. The time seriesis composed of N = 9 segments, and each segment contains
L ? = 1500 data points. (b) Typical predictions made by the machine on the state evolution of the perturbed
system.
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This paper is organized as follows: Sect. 2 briefly explains the nonlinear (WLS) algorithm for power system
state estimation followed by Sect. 3 which describes the multivariate Gaussian distribution based synthetic
data generation with copula. Section 4 explains the two machine learning algorithms which have outperformed
the other algorithms during the ...

Power systems dominated by renewable energy encounter frequently large, random disturbances, and a critical
challenge faced in power-system management is how to anticipate accurately whether the perturbed systems
will return to the functiona state after the transient or collapse. Whereas model-based studies show that the
key to addressing the ...

Although along path has been paved to develop the model-based approaches for power system protection and
asset management, machine learning (ML) techniques, in either sort of supervised, unsupervised, or
reinforcement learning (Table 1), come up very promising to resolve the associated questionable facets [12,
13].

Artificial Intelligence (Al), specifically Machine Learning (ML) techniques, have recently been deployed by a
wide number of researchers from different fields thanks to their adaptability and learning ability at a higher
speed. These techniques are adequate for large, non-linear, and multi-variable problems such as modern power
systems.

Recently, machine learning (ML) techniques have widely been used by many researchers for power system
fault diagnosis. The ML techniques rely on the historic power system"s faulty and non-faulty data to train the
models for automatic decision-making of fault detection, classification, and localization, thus providing the
self-healing ability ...

Machine learning is a powerful form of artificial intelligence that is affecting every industry. Here"s what you
need to know about its potential and limitations and how it"s being used. ... "The function of a machine
learning system can be descriptive, meaning that the system uses the data to explain what happened; ... Deep
learning ...

Machine learning (ML) applications have seen tremendous adoption in power system research and
applications. For instance, supervised/unsupervised learning-based load forecasting and fault detection are
classic ML topics that have been well studied. Recently, reinforcement learning-based voltage control,
distribution analysis, etc., are also gaining ...

Machine learning (ML) is one of the emerging technologies for implementing the next generation smart grid.
In recent years, the PES community has witnessed significant efforts to explore the potential of machine

learning for solving complex power system problems.

power flow limits (so-called & quot;thermal limits& quot;). The proposed technique is hybrid. It does not rely
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purely on machine learning: every action will be tested with actual ssimulators before being proposed to the
dispatchers or implemented on the grid. Key words: data science, data mining, power sys-tems, machine
learning, deep learning, imitation ...

The proposed approach is ideal for performing preliminary time-series stability assessment of power systems
for different grid planning scenarios. The ultimate goal is to make the use of machine learning more
systematic in grid planning studies, particularly for power systems with high levels of renewable penetration.

In recent era the need of electricity isincreasing but generation and transmission capacity is not increasing at
the same rate. The electrical power systems consist of many complex and dynamic elements, which are always
prone to disturbance or an electrical fault. This paper is mainly emphasized on the classification of Power
faults using machine learning along with artificial ...

This research addresses various fault types and their localization strategies with an intelligent strategy for
transmission systems. Machine learning systems and meta-heuristic algorithms are used to solve problems for
fault location methodol ogies and types of failures impacting Electric Power Systems (EPS), SGs, and MGs.

For example, reinforcement learning (RL) has been used for power system stability control [3], automatic
generation control (AGC) [4], and optima power flow control [5]. ... This section reviews the popular
applications of machine learning in power system control and optimization. Specifically, a network
reconfiguration optimization problemis...

The integration of power electronics enabled devices and the high penetration of renewable energy drastically
increase the complexity of power system operation and control. Power systems are still vulnerable to
large-scale blackouts caused by extreme natural events or man-made attacks. With the recent development in
artificial intelligence technique, machine learning has ...

With the rapid growth of power systems measurements in terms of size and complexity, discovering statistical
patterns for a large variety of real-world applications such as renewable energy prediction, demand response,
energy disaggregation, and state estimation is considered a crucia challenge. In recent years, deep learning
has emerged as anovel class of ...

Given an increasingly steady foundation for the application of artificial intelligence in power systems,
machine learning has become one of the maor directions applied to studying the fault problems in the
systems. Performances of different machine learning algorithms may not be exactly the same in fault-type
identification.

Different algorithms are used in the field of machine learning, such as artificial neural networks[], generalized

neural networks [], and fuzzy logic models [].These algorithms are not necessarily a subset of machine
learning but computer systems that are popular and used in machine learning methods.
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