
UNCERTAINTIES IN MODERN
POWER SYSTEMS

In a modern power system, many decisions are

"wait-and-see." The uncertain variables

representing "wait-and-see" decisions depend on

the portion of the real data that reveal itself before

the moment when the decision is made. As one of

the main uncertainties in power system, wind power

is one of the "wait-and-see" decisions needed.

The uncertainty relationships come out of the

wave-like behavior of objects at the quantum scale,

and the fact that it's very difficult to precisely

measure the physical position of a wave, even in

classical cases.

Modern power systems are experiencing larger

fluctuations and more uncertainties caused by

increased penetration of renewable energy sources

(RESs) and power electronics equipment.

Therefore, fast and accurate corrective control

actions in real time are needed to ensure the

system security and economics. This paper

presents a novel method to derive real-time ???

(C) 2025 Solar Energy Resources 1 / 9 Web: https://www.gebroedersducaat.nl



UNCERTAINTIES IN MODERN
POWER SYSTEMS

In interconnected modern power systems,

renewable energy sources, HVDC transmission

lines, and energy storage devices are growing after

being installed globally with development in power

electronics and communication technology.  paper

provides a comprehensive literature review of the

wide-area measurement system-based wide-area

???

Overview of uncertainties in modern power systems:

uncertainty models and methods 1. Introduction 2.

Uncertainty models of parameters in power systems

2.1 Load demand uncertainty model 2.2 Wind

energy uncertainty model 2.3 PV energy uncertainty

model 2.4 PEVs uncertainty model 2.5 Electricity

price uncertainty model 2.6 Load growth uncertainty

Uncertainties in Modern Power Systems combines

several aspects of uncertainty management in

power systems at the planning and operation stages

within an integrated framework. This book provides

the state-of-the-art in electric network planning,

including time-scales, reliability, quality, optimal

allocation of compensators and distributed 
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Uncertainties in Modern Power Systems combines

several aspects of uncertainty management in

power systems at the planning and operation stages

within an integrated framework. This book provides

the state-of-the-art in electric network planning,

including time-scales, reliability, quality, optimal
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In interconnected modern power systems,

renewable energy sources, HVDC transmission

lines, and energy storage devices are growing after

being installed globally with development in power

electronics and communication technology.

Low-frequency inter-area oscillations (0.2???0.8 Hz)

have a severe influence on the operation of an

interconnected power ???

Thus, due to advancements in cyber-physical

structure, modern power systems can easily

encounter various cyberattack vulnerabilities in

terms of data manipulation via CPPSs. In the

WAMS, communication structure plays a crucial role

in the LFC problem and allow to vulnerate several

cyberattacks.  The system uncertainties and

unmatched 

(C) 2025 Solar Energy Resources 3 / 9 Web: https://www.gebroedersducaat.nl



UNCERTAINTIES IN MODERN
POWER SYSTEMS

Throughout the examination, it has been observed

that the number of publications employing clustering

algorithms within modern power systems is

following an exponential upward trend. This 

However, traditional frequency control studies did

not consider the types of uncertainties in modern

power systems and lacked corresponding analysis

methods. To address these problems, studies in the

field of system control generally focused on the

control of variables based on state space models

and control theory; this approach can account 

Uncertainty principle, statement that the position

and the velocity of an object cannot both be

measured exactly, at the same time, even in theory.

The very concepts of exact position and exact

velocity together have no meaning in nature.

Werner Heisenberg first stated the principle in 1927.
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In modern power systems, the uncertainties mainly

arise from random variations in input data,

prediction errors, and network failures. In addition,

the growth of intermittent REs exacerbates the

uncertainties in a structured power system. These

uncertainties are not given due consideration by

deterministic power flow (DPF) analysis, which is 

Uncertainties in Modern Power Systems. 2021,

Pages 145-162. Chapter 5 - Optimal power flow for

distribution systems with uncertainty. Author links

open overlay panel Ashraf Ramadan 1, Mohamed

Ebeed 2, Salah Kamel 1, Loai Nasrat 1. Show more.

Outline. Add to Mendeley. Share. Cite.

The optimal placement of distributed energy

resources (DERs) and capacitor banks is an

important issue in power systems. Nondeterministic

characteristics of loads and DERs are important

challenges for the economic and safe operation of

power grids, and will greatly affect distribution

network planning * MERGEFORMAT [].To

characterize the nondeterministic ???
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Statistical machine learning model for capacitor

planning considering uncertainties in photovoltaic

power. December 2022;  Protection and Control of

Modern Power Systems (2022) 7:5 . https 

Uncertainties in Modern Power Systems combines

several aspects of uncertainty management in

power systems at the planning and operation stages

within an integrated framework. This book provides

the state-of-the-art in electric network planning,

including time-scales, reliability, quality, optimal

allocation of compensators and distributed

generators, ???

1 INTRODUCTION. In the face of challenges posed

by the expanding scale of modern power systems,

heightened unpredictability, integration of

Inverter-based Resources, and stringent operational

limits, the need for more efficient approaches

becomes increasingly urgent for the safe and

reliable operation of electrical networks.
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A comprehensive review of uncertainties in power

systems, covering modeling, impact, and mitigation,

is essential to understand and manage the

challenges faced by the electric grid. Uncertainties

in power systems can arise from various sources

and can have significant implications for grid

reliability, stability, and economic efficiency.

Australia, susceptible to ???

In addition to renewable energy and EV loads, there

are a large number of other uncertainties in modern

REN, such as air conditioning loads, and the

uncertainties of source and load spread through

transmission lines, leading to power flow

uncertainty.  Journal of Modern Power Systems and

Clean Energy, 9(2), 404???415. Article Google

Scholar

In most of the research works in power systems,

uncertainties are not taken into account and

uncertain parameters are treated as certain

deterministic parameters. In order to have a realistic

modeling, different uncertainties of power systems

must be taken into account, so that realistic results

are achieved in power system studies.
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In addition, to improve the modern power system

resilience, this article considers the short and

long-term plans with different categorizations, along

with a detailed analysis of the corresponding

challenges.  [67], in which the system uncertainties

are being considered. A two-stage objective function

is proposed based on the microgrid socio 

The conventional optimal power flow (OPF)

problem, is no longer adequate for addressing the

complexities of modern power systems with high

RES penetration [2]. Probabilistic optimal power

flow  (WTs) into the power system introduces

uncertainties due to the variability of solar irradiance

and wind speed [39], [40].

Nevertheless, for robust and adaptive wide-area

damping control with operational uncertainties in

modern power systems and advancement of

communication systems and power electronics

techniques, several questions remain: ??? How

robust is the wide-area damping control system? If

communication time delay is increased, then how

will it perform 
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TLDR. Methods of uncertainty management,

parameter modeling, simulation tools, and test

systems are reviewed, including robust optimization,

risk-based optimization, the hierarchical ???

Modern power systems are increasingly threatened

by extreme events such as terrorist attacks and

adverse weather. For instance, the number of power

outages related to extreme weather in the U.S. has

shown a significant increase since 2009 [1].There is

no denying the fact that the occurrence of extreme

weather is inextricably linked with human activities.

"Uncertainties in Modern Power Systems combines

several aspects of uncertainty management in

power systems at the planning and operation stages

within an integrated framework. This book provides

the state-of-the-art in electric network planning,

including time-scales, reliability, quality, optimal

allocation of compensators and distributed 
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