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Can machine learning predict solar power generation in Microgrid Applications?

This research delves into a comparative analysis of two machine learning models, specifically the Light

Gradient Boosting Machine (LGBM) and K Nearest Neighbors (KNN), with the objective of forecasting solar

power generation in microgrid applications.

 

How can solar power generation forecasting models be used in microgrid operations?

For example, forecasting models can be used to assess the impact of changes in solar irradiance or weather

patterns on microgrid operations or to identify opportunities for demand-side management . Moreover, to

effectively implement solar power generation forecasting models in microgrid operations, several guidelines

can be followed:

 

How can microgrids improve power generation forecasting?

By enhancing power generation forecasting,microgrids can achieve a greater degree of autonomy,enabling

more resilient energy infrastructure. The reduction in reliance on external power sources contributes to energy

security and reduces carbon emissions.

 

Can machine learning predict power generation in grid-connected microgrids?

In the results section, describes the overall outcomes of our machine learning-based approach for power

generation forecasting in grid-connected microgrids. In this research work for the first-time grid-connected

microgrid test system is considered to evaluate the predictive accuracy of our algorithm and its impact on

energy management.

 

How accurate is solar power forecasting for Microgrid operations?

In the pursuit of efficient energy management and sustainable practices within smart cities, the accurate

forecasting of solar power generation for microgrid operations emerges as a critical component [65, 66, 67].

 

How can microgrid operators use forecasting models?

For example, microgrid operators can use forecasting models to determine the optimal mix of solar and other

energy sources to meet demand or to schedule maintenance and repairs.

Microgrid source and load power ultra-short-term prediction methods encompass mathematical statistical

approaches (Safari et al., 2018) and artificial intelligence methods (Zhu et al., 2023).

The architecture of the laboratory-level micro-grid is displayed in Figure 1. Prediction models are developed

Figure 1. The laboratory-level micro-grid with solar PV panels, battery storage units ...

In this paper, we aimed to build a trustworthy power prediction service for PV microgrids. The proposed
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method is capable of exploiting the correlations between meteorological parameters and output power among

...

In this article, a stochastic model for prediction of microgrid photovoltaic power generation, using statistical

and stochastic methods is presented. The study is performed in ...

The source and load power in microgrids exhibit strong nonlinearity and non-stationarity characteristics,

rendering single predictive model methods limited in both fitting performance and prediction accuracy. To ...

loads, especially photovoltaic power generation, and carry out planned scheduling to reduce energy storage

capacity and operating cost [9]. Accurate prediction of photovoltaic power ...

Feng, J., Liang, J. &  Feng, Y. Optimization calculation of energy storage capacity of wind farm based on the

fluctuation characteristics of min-level components of wind power ...

The estimation of wind and solar power generation based on a modified fuzzy prediction interval using

fuzzyregression (FR), firefly algorithm (FF), cultural algorithm (CA), genetic algorithm, and particle swarm ...

Generally speaking, methods for ultra-short-term photovoltaic power generation power prediction are mainly

divided into physical methods and statistical methods : The physical method relies ...

The intermittent and stochastic nature of Renewable Energy Sources (RESs) necessitates accurate power

production prediction for effective scheduling and grid management. This paper presents a comprehensive ...

A highly accurate prediction of photovoltaic power generation (PVPG) is the basis of the production and

transmission of electricity. ... compared with the conventional exhaustive ...

With the increasing demand for solar power in residential buildings [[7], [8], [9]], accurate and reliable solar

forecast is critically needed to enable the grid operators optimize ...

Semantic Scholar extracted view of &quot;Fuzzy-based prediction of solar PV and wind power generation for

microgrid modeling using particle swarm optimization&quot; by Demsew Mitiku ...

5 ???&#0183; Q_{{IT}}^{q}) is the power of the I photovoltaic unit during the T period, and (lambda) is the

power generation efficiency. The prediction of photovoltaic power generation, with the ...
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