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Overview

How to predict PV output power accurately?

To reduce the negative impact of photovoltaic (PV) plants accessing on the
power systems, it is great significant to predict PV power accurately. In light of
this, we propose a hybrid deep learning approach based on convolutional
neural network (CNN) and long-short term memory recurrent neural network
(LSTM) for the PV output power forecasting. 

Can solar PV power forecasting be improved?

The common forecasting techniques found in both the wind and solar
literature were highlighted, best practices for forecasting evaluation were
outlined, and areas for improvement were identified. Other studies, such as
that of Gupta and Singh , have reviewed recent developments in solar PV
power forecasting. 

How is PV power prediction categorized?

PV power prediction is categorized based on the prediction process, spatial
scale, form, and method . In recent years, deep learning methods have
garnered significant attention from researchers due to their exceptional
feature extraction and transformation capabilities, leading to remarkable
achievements in PV power prediction . 

How accurate is a prediction model for a solar PV plant?

For example, an accurate prediction model built for a solar PV plant entails the
certainty of its power production and, thus, its lower power production
variability that needs to be managed with additional operating reserves (i.e.,
resources required to manage the anticipated and unanticipated variability in
solar PV production). 

Why is it important to predict PV power?

Unfortunately, the randomness and intermittency of solar energy resources
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bring difficulties to the stable operation and management of the power
systems. To reduce the negative impact of photovoltaic (PV) plants accessing
on the power systems, it is great significant to predict PV power accurately. 

What are some recent developments in solar PV power forecasting?

Other studies, such as that of Gupta and Singh , have reviewed recent
developments in solar PV power forecasting. They emphasized research that
uses ML techniques built and considered different forecast horizons and
multiple input parameters.
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Photovoltaic power prediction

  

Deep reinforcement learning based
interpretable photovoltaic power  

Short-term photovoltaic power prediction with
similar-day integrated by BP-AdaBoost based on
the Grey-Markov model Electr Power Syst Res,
215 (2023), Article 108966 View PDF View article
View in Scopus Google Scholar [49] Chang L.,
Zhang L., 155 (2023)  

  

Deep learning based forecasting of
photovoltaic power  

Solar energy constitutes an effective supplement
to traditional energy sources. However,
photovoltaic power generation (PVPG) is strongly
weather-dependent, and thus highly intermittent.
High-precision forecasting of PVPG forms the
basis of the production  

  

Improved multistep ahead photovoltaic
power prediction model ...

Studied the effect of input and output sequence
lengths on different models. Accurate predictions
of photovoltaic power generation (PV power) are
essential for the ...

  

Photovoltaic power prediction under
insufficient historical data ...

Short-term power prediction for photovoltaic
power plants using a hybrid improved Kmeans-
GRA-Elman model based on multivariate
meteorological factors and historical power
datasets Energy Convers. Manage., 177 ( 2018 ),
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pp. 704 - 717, 10.1016/j.enconman.2018.10.015

  

A multi-step ahead photovoltaic power
prediction model based on ...

In this study, a similar day-based ultrashort-term
multi-step ahead prediction model of
photovoltaic power is proposed, which combines
enhanced colliding bodies ...

  

Improved multistep ahead photovoltaic
power prediction model ...

However, large-scale photovoltaic grid-connected
systems face challenges because of the
randomness, volatility, and uncertainty
associated with photovoltaic power generation
(PV power) [3]. Consequently, accurately
forecasting PV power output, mitigating the
impact of PV power on grid stability, and
promoting the absorption of PV power onto the
grid ...

  

Prediction of short-term PV power output
and uncertainty  

Due to the intermittency and uncertainty in
photovoltaic (PV) power outputs, not only
deterministic point predictions (DPPs), but also
associated prediction Intervals (PIs) are
important information for promoting the
application of PV in practice, especially when grid
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Prediction of energy photovoltaic power
generation based on ...

The key to the coordination of photovoltaic
power generation and conventional energy
power load lies in the accurate prediction of
photovoltaic power generation. At present,
prediction models have problems with accuracy
and system operation stability. Based on the
neural network algorithm, this research carries
the prediction of energy photovoltaic power ...

  

Solar Photovoltaic Power Forecasting: A
Review 

The recent global warming effect has brought
into focus different solutions for combating
climate change. The generation of climate-
friendly renewable energy alternatives has been
vastly improved and commercialized for power
generation. As a result of this industrial
revolution, solar photovoltaic (PV) systems have
drawn much attention as a power generation ...

  

Photovoltaic Power Prediction Based on
Hybrid Deep ...

The experimental results obtained using the
dataset from the Australian DKASC Research
Centre unequivocally demonstrate the
exceptional performance of QRKDDN in
deterministic, interval, and probabilistic
predictions ...
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A novel digital-twin approach based on
transformer for photovoltaic  

3 ???· The prediction of photovoltaic (PV) system
performance has been intensively studied as it
plays an important role in the context of
sustainability and renewable energy generation.

  

Improving Photovoltaic Power Prediction:
Insights ...

This work identifies the most effective machine
learning techniques and supervised learning
models to estimate power output from
photovoltaic (PV) plants precisely. The
performance of various regression ...

  

Prediction of Photovoltaic Power by the
Informer Model Based on ...

Accurate prediction of photovoltaic power is of
great significance to the safe operation of power
grids. In order to improve the prediction
accuracy, a similar day clustering convolutional
neural network (CNN)-informer model was
proposed to predict the photovoltaic power.
Based on correlation analysis, it was determined
that global horizontal radiation was ...
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Short-Term Photovoltaic Power Prediction
Using Nonlinear ...

To ensure high-quality electricity, improve the
dependability of power systems, reduce carbon
emissions, and promote the sustainable
development of clean energy, short-term
photovoltaic (PV) power prediction is crucial.
However, PV power is highly stochastic and
volatile, making accurate predictions of PV power
very difficult. To address this challenging
prediction ...

  

GCN-Informer: A Novel Framework for Mid-
Term Photovoltaic Power  

Predicting photovoltaic (PV) power generation is
a crucial task in the field of clean energy.
Achieving high-accuracy PV power prediction
requires addressing two challenges in current
deep learning methods: (1) In photovoltaic power
generation prediction, traditional deep learning
methods often generate predictions for long
sequences one by one, significantly ...

  

Short-Term Photovoltaic Power Prediction
Based on 3DCNN and ...

This paper proposes a hybrid prediction model of
photovoltaic power based on 3DCNN + CLSTM.
The overall conclusions of this paper are as
follows: (1) In terms of speed and convergence,
the prediction time of the hybrid model is longer
than that of the single  

  

SSA-LSTM: Short-Term Photovoltaic Power
Prediction Based on ...

To reduce the impact of volatility on photovoltaic
(PV) power generation forecasting and achieve
improved forecasting accuracy, this article
provides an in-depth analysis of the
characteristics of PV power outputs under typical
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weather conditions. The trend of PV power
generation and the similarity between
simultaneous outputs are found, and a hybrid ...

  

Solar photovoltaic power prediction using
artificial neural network ...

order to predict a photovoltaic module power
output, weather data are simultaneously
collected while recording the module's power
generation. A six-days dataset of record was
used to train, validate, and test a FFNN, compare
the performance of different  

  

Short-term photovoltaic power production
forecasting based on ...

Miraftabzadeh SM, Longo M, Foiadelli F. A-day-
ahead photovoltaic power prediction based on
long short term memory algorithm. In: SEST
2020--3rd international conference on smart
energy systems and technologies. 2020. p. 1-6.
Konstantinou M, Peratikou

  

High-Accuracy Photovoltaic Power
Prediction under Varying

Accurate photovoltaic (PV) power prediction
plays a crucial role in promoting energy structure
transformation and reducing greenhouse gas
emissions. This study aims to improve the
accuracy of PV power generation prediction.
Extreme learning machine (ELM) was used as the
core model, and enhanced and improved beluga
whale optimization (EIBWO) was ...
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A Novel Photovoltaic Power Prediction
Method Based ...

Photovoltaic (PV) power prediction plays a
significant role in supporting the stable operation
and resource scheduling of integrated energy
systems. However, the randomness and volatility
of photovoltaic power ...

  

A Day-Ahead Photovoltaic Power Prediction
via ...

Climate change and global warming drive many
governments and scientists to investigate new
renewable and green energy sources. Special
attention is on solar panel technology, since
solar energy is considered one of ...

  

Photovoltaic power forecasting based LSTM-
Convolutional Network

Considering the local connection and global
sharing features of convolutional neural networks
can greatly reduce the training parameters and
training time of the model, some scholars use
convolutional neural networks for time series
prediction. He W [32] used the CNN model for
short-term power load forecasting.  

  

Short-Term Photovoltaic (PV) Energy
Prediction Using Machine ...

3.2 PV Output Energy Prediction3.2.1 Model
Evaluation MetricsThree ML models are assessed
using RMSE, R 2, and MAPE metrics to assess
data fit and prediction accuracy.Table 1 shows
that the gradient boosting (GB) model has
performance metrics of 1380 RMSE, 0.80 R 2,
and 4.3% MAPE., and 4.3% MAPE.
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Enhancing solar photovoltaic energy
production prediction using ...

The Journal of Supercomputing (2025) Solar
photovoltaic (PV) systems, integral for
sustainable energy, face challenges in
forecasting due to the unpredictable nature of ...

  

Forecasting a Short-Term Photovoltaic
Power Model Based on

The precision of short-term photovoltaic power
forecasts is of utmost importance for the
planning and operation of the electrical grid
system. To enhance the precision of short-term
output power prediction in photovoltaic systems,
this paper proposes a method integrating K-
means clustering: an improved snake
optimization algorithm with a convolutional
neural ...

  

Photovoltaic Power Prediction Considering
VMD-CNN-LSTM and ...

PV power prediction based on historical data and
deep learning has been widely used in power
systems to improve prediction accuracy.
However, it is difficult to establish an accurate PV
power prediction model for newly constructed PV
power plants due to the lack of historical data.
Therefore, based on the migration learning
framework, this paper proposes a long and short
...

  

A multi-step ahead photovoltaic power
prediction model based on ...

Accurate photovoltaic power prediction is
important to ensure the safety, stability, and
economic operation of the power system after
high photovoltaic demand. However, due to the
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intermittent and stochastic volatility
characteristics of photovoltaic power, it is
difficult  

  

Hour-Ahead Photovoltaic Power Prediction
Combining ...

Photovoltaic (PV) power prediction plays a critical
role amid the accelerating adoption of renewable
energy sources. This paper introduces a
bidirectional long short-term memory (BiLSTM)
deep learning (DL) model ...

  

Photovoltaic power prediction based on
dilated causal ...

Due to the crucial role of photovoltaic power
prediction in the integration, scheduling and
operation of intelligent grid systems, the
accuracy of prediction has garnered increasing
attention from both the research and industry
sectors. Addressing the challenges posed by the
nonlinearity and inherent unpredictability of
photovoltaic (PV) power generation ...

  

A Photovoltaic Power Prediction Approach
Based on ...

Correctly anticipating PV electricity production
may lessen stochastic fluctuations and
incentivize energy consumption. To address the
intermittent and unpredictable nature of
photovoltaic power generation, this ...
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Machine Learning Based Solar Photovoltaic
Power Forecasting: ...

We provide an overview of factors affecting solar
PV power forecasting and an overview of existing
PV power forecasting methods in the literature,
with a specific focus on ML-based ...
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