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INTRODUCTION

Renewable energy's rise for sustainability faces integration 

challenges due to intermittency. Morocco's ample resources 

enable AI-driven predictability enhancement, targeting stable 

supply. This study employs AI's data analysis to create 

advanced models for a greener energy future.



The 19th International Conference on “Technical and Physical Problems of Engineering” (ICTPE-2023)

SIGNIFICANCE OF RENEWABLE ENERGY IN 
MOROCCAN CONTEXT

Renewable energy is pivotal for Morocco's sustainable development, reducing

dependence on external sources and enhancing energy security. The country's

commitment to climate change mitigation drives its adoption of renewables, decreasing

carbon emissions. Morocco's rich resources, including solar and wind, enable clean

energy generation, stimulating economic growth and job creation. It fosters energy

independence, especially in rural areas, while stabilizing costs and boosting its green

reputation. Furthermore, investing in renewables spurs innovation, positioning Morocco

as a technological leader, ultimately shaping a greener, more secure, and economically

vibrant future.
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METHODOLOGY

The study's methodology aimed to enhance renewable energy predictability in Northern Morocco
using AI. It followed a systematic process:

Gathered historical data on renewable energy, weather, and grid demand.

Preprocessed data, selected AI models, and trained them.

Optimized models through hyperparameter tuning and assessed predictive 
accuracy.

Integrated AI predictions into energy management for grid optimization.

Conducted sensitivity analysis and robustness testing to evaluate model 
performance.
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PRACTICAL APPLICATIONS OF AI IN ENHANCING 
RENEWABLE ENERGY PREDICTABILITY

Short-Term Energy Forecasting: AI uses advanced machine learning models for real-time data analysis,

predicting renewable energy production and enabling proactive grid adjustments.

Load Balancing and Grid Stability: AI algorithms monitor and adjust renewable energy output to maintain grid 
stability and balance supply and demand.

Solar and Wind Resource Assessment: AI analyzes weather, satellite data, and terrain to identify optimal 
locations for renewable energy installations.

Predictive Maintenance: AI-driven monitoring detects equipment anomalies, enabling proactive 
maintenance, reducing downtime, and improving efficiency.

Energy Trading and Market Predictions: AI models analyze market data for accurate energy price predictions, 
optimizing trading strategies and revenue generation.
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PRACTICAL APPLICATIONS OF AI IN ENHANCING 
RENEWABLE ENERGY PREDICTABILITY

Demand Response Management: AI predicts peak demand, allowing energy operators to manage loads and

enhance grid stability during high-demand periods.

Integration with Smart Grids: AI-driven smart grids dynamically balance energy supply from renewables and 
conventional sources while maintaining reliability.

Energy Storage Optimization: AI determines optimal times to charge and discharge energy storage units, 
addressing intermittency and ensuring stable supply.

Adaptive Forecasting: AI-based forecasting models learn and improve predictions over time using real-time 
data and user feedback.

Summary: AI revolutionizes renewable energy with forecasting, optimization, and learning techniques, leading 
to a more efficient and sustainable energy future.
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PRESULTS AND DISCUSSION

In the context of Northern Morocco's energy landscape, which grapples with the

fluctuating nature of solar energy, a breakthrough initiative is underway to fortify short-

term solar energy forecasting. At the heart of this endeavor is the deployment of an AI-

based forecasting model that capitalizes on historical solar irradiance and weather data.

By leveraging these datasets, the model offers a compelling solution to the challenges

associated with grid integration and energy management in the region. This innovative

approach holds the promise of revolutionizing the way renewable energy resources are

harnessed, making them more reliable and effectively integrated into the existing energy

infrastructure.
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PRESULTS AND DISCUSSION

A pivotal cornerstone of this study is the meticulous assembly of an all-encompassing

dataset. Comprising solar irradiance, weather parameters, historical energy generation,

and grid demand data, this comprehensive repository forms the bedrock upon which the

AI model is constructed. The model's adeptness in generating precise short-term forecasts

represents a transformative leap forward, positioning it as a potent tool for optimizing

grid stability and fostering the seamless assimilation of renewable energy sources. As the

world seeks sustainable energy solutions, this study underscores the profound impact of

AI on reshaping energy paradigms, underscoring the potential of technology to drive

meaningful change in Northern Morocco's pursuit of a greener energy future.
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CONCLUSION

In conclusion, this study showcases the profound impact of Artificial Intelligence (AI) on enhancing

renewable energy predictability in Northern Morocco. Four practical case studies demonstrate AI's

effectiveness in short-term energy forecasting, load balancing, energy storage optimization, and

energy trading predictions. Results highlight AI's accuracy and reliability compared to traditional

methods, providing precise solar energy generation predictions. AI-driven demand response

management effectively balances supply and demand, contributing to grid stability. Energy storage

optimization demonstrates AI's potential in addressing intermittency. AI-powered trading strategies

maximize revenue. Overall, AI transforms the renewable energy landscape, shaping a sustainable

future in Northern Morocco and beyond. Integration of AI offers promise for a greener energy

ecosystem.
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PERSPECTIVES

Comprehensive AI Impact: The study highlights AI's significant role in enhancing 
renewable energy predictability in Northern Morocco.

Practical Applications: Four case studies demonstrate AI's practical use in short-
term energy forecasting, grid stability, energy storage optimization, and energy 
trading.

Enhanced Accuracy: AI models outperform traditional methods, providing precise 
and reliable solar energy predictions.

Transformative Potential: The integration of AI offers promise for a more resilient, 
sustainable, and greener energy future in the region.
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