
Algorithms involved in microgrids

A multi-objective energy management and scheduling strategy for a microgrid comprising wind turbines, solar

cells, fuel cells, microturbines, batteries, and loads is proposed in this work. The plan uses a fuzzy

decision-making technique to reduce pollution emissions, battery storage aging costs, and operating expenses.

To be more precise, we applied an improved ...

Microgrids interfaced with distributed generators facilitate decentralization of electric power. Bi-directional

power flow due to multiple sources and dynamic behaviour of microgrids possess challenges to protection

engineers. In this paper, an adaptive protection scheme for a central protection centre (CPC) in a microgrid is

proposed. The key functions of ...

Recent research and literature explore the use of intelligent algorithms to minimize operational costs in

microgrids (Wang et al., 2020).Popular algorithms include Genetic Algorithm (GA), Simulated Annealing

(SA), Ant Colony Algorithm (ACA), Bee Algorithm (BA), Differential Evolution (DE), Particle Swarm

Optimization (PSO), Harmony Search (HS), and Firefly Algorithm (FA) ...

algorithm termed Modified Sandpiper optimization algo-rithm (M-SOA) for optimal integration of DER-like

Photo Voltaic (PV), wind turbines, and Energy Storage Systems ... cycle charging, and generator order. The

involved microgrids were considered for tuning to get the reduced CO 2 emission, Levelized Cost Of Energy

(LCOE), and Net Present Cost ...

The fault detection and fault classification process involved decomposition of the current waveform using

discrete wavelet transform and generating different features from its level-3 coefficients. ... This paper is an

attempt to discuss the existing state of art protection algorithms of microgrids comprehensively along with

their advantages ...

The integration of microgrids into the existing power system framework enhances the reliability and efficiency

of the utility grid. This manuscript presents an innovative mathematical paradigm ...

The core function of a microgrid controller is to compute and distribute a set points related to the distributed

energy resources and controllable loads to ensure optimal performance. The development of a real-time

economic dispatching algorithm that enhances the operation of microgrids, particularly those involving wind,

diesel, and storage systems, is the ...

The main hierarchical control algorithms for the building microgrids are examined, and their most important

strengths and weaknesses are pointed out. The primary, secondary, and tertiary levels are described, and state

the role of each control ...
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A genetic algorithm (GA) is proposed in Reference 110 for optimum shunt capacitor placement in microgrids

in distribution networks, where, the islanded mode operation is of concern, and the cost function includes

three items: (a) power cost and energy loss, (b) investment cost of installed shunt capacitors and (c) consumer

cost of interruption conditions.

Forecasting algorithms and energy management strategies for microgrids are extensively presented in [5].

Energy consumption forecasting is discussed in [6], focusing on the manufacturing industry. ...

Another distinguishing aspect of the existing approaches for the optimal sizing of microgrids is the

optimization algorithm used for solving the microgrid sizing problem. Several algorithms ranging from

classical, evolutionary, machine learning, multi-objective algorithms have been reported in the literature.

This paper focuses to identify and validate a more appropriate algorithm to solve the proposed problem. The

economic load dispatch (ELD) with the emission parameters becomes more complex and diversified on the

involvement of renewable energy sources (RES), and this increases the number of constraints incorporation in

the distributed system of classical power ...

The microgrid is an assortment of loads and distributed generators (DGs). The dynamicity of microgrids is a

key challenge for protection engineers. The purpose of this paper is to develop a central protection system

(CPS) for a microgrid with fuzzy based monitoring and graph algorithms based protection control features.

Coupling(PCC) [1]. Microgrids enable to disconnect with the utility regarding themselves as an autonomous

subsystem. However, there are still a lot of inevitable issues in microgrids. Wind and solar are uncontrollable

and unstable resources, which is a big challenge for DER devices to provide a consistent supply for

microgrids[2].

The benefits of utilizing MPC for tertiary control in microgrids can be summarized as 1) multiple objectives

can be involved in an intuitive and a direct way into the cost function with a straightforward quadratic

summation; 2) various constraints can be comprehensively considered with suitably limited ranges; 3) an

effective specific toolbox with a powerful solver is available ...

Modern smart grids are replacing conventional power networks with interconnected microgrids with a high

penetration rate of storage devices and renewable energy sources. One of the critical aspects of the operation

of microgrid power systems is control strategy. Different control strategies have been researched but need

further attention to control ...

Reference [23] deals with optimal algorithms proposed for microgrids man-agement when distributed energy

resources (DERs) are present. ... reference of the nodes of the grid involved in the ...

Sandia leads development of algorithms for resilient microgrids RESILIENT GRID -- Sandia electrical

engineer Michael Ropp and his team have created a library of codes to improve the resilience, reliability and
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self-healing nature of the electric grid.(Photo by Craig Fritz) Self-healing electrical grids: It may sound like a

concept from science fiction, with tiny robots ...

colony algorithm. In a meta-analysis on optimization scheduling, Dellaly et al. [16] focused on the

characteristics of microgrids and investigated the role of each objective. As objec-tive functions, Kweon et al.

[17] considered environmental costs, operational costs, and safety when optimizing microgrids operating in

island mode.

Technical issues which are involved in successful operation of microgrid are identified after modeling of

system and analyzing the simulation results were identified related to generating units based on renewable

power. ... Using clustering approach, another method is introduced for the more than two microgrids by

applying online algorithms ...

Finally, the impact of various decision parameters, involved in the problem formulation, is analyzed with

reference to the proposed resilience-constrained operation strategy for hybrid microgrids.

Request PDF | Mobility-Aware Vehicle-to-Grid Control Algorithm in Microgrids | In a vehicle-to-grid (V2G)

system, electric vehicles (EVs) can be efficiently used as power consumers and suppliers ...

Request PDF | Probabilistic optimal power dispatch in multi-microgrids using heuristic algorithms | Future

distribution networks consist of some Micro grids (MGs) or Small Scale Energy Zones (SSEZs).

The economic dispatch of power has evolved, shifting focus from cost optimization to prioritizing emission

reduction from traditional fossil-fueled generators. Utilities now integrate renewable energy sources (RES) to

mitigate emissions and address fossil fuel depletion. This paper introduces a social network search (SNS)

algorithm tailored to address dynamic ...

The ever-growing complexity of optimization problems (Seyyedi et al. 2022a), marked by an upsurge in

decision variables and intricate non-linear relationships, has compelled researchers and practitioners to seek

highly efficient algorithms  this context, the optimal operation of microgrids presents a formidable challenge

that demands cutting-edge solutions.

In general, optimal design algorithms use two approaches to define the nominal capacity of the generation and

storage systems: optimization algorithms that search the solution among a list of commercially available

devices and optimization algorithms in which the nominal power of the generation and storage systems are

defined as design variables ...

A differential evolution algorithm is used to dispatch the required power support to each MG. ... Table 7

shows that the cost involved in this mode was calculated in an optimum way by satisfying the objective of

curative mode ... Coordinated multi-microgrids optimal control algorithm for smart distribution management

system. IEEE Trans. Smart ...
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This study aims to address optimization and operational challenges in multi-energy coupled microgrids to

enhance system stability and reliability. After analyzing the requirements of such systems within

comprehensive energy systems, an improved fireworks algorithm (IFWA) is proposed. This algorithm

combines an adaptive resource allocation ...

With the increasing capacity of renewable energy generators, microgrid (MG) systems have experienced rapid

development, and the optimal economic operation is one of the most important and challenging issues in the

MG field. To reduce the overall generation cost of microgrids, a hybrid butterfly algorithm (HBOA) is

proposed to address the optimal economic ...
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