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Configuration Manual for Optimizing Renewable 

Energy Management through Solar Power 

Forecasting 

Karthikram Chockalingam Swaminathan 

x23127651@student.ncirl.ie 

 
1. Introduction 
This configuration manual provides a comprehensive guide to the setup, execution, and 

management of the research study on "Optimizing Renewable Energy Management through 

Solar Power Forecasting." The study aims to enhance the accuracy of solar power predictions 

using advanced machine learning models, thereby contributing to more efficient renewable 

energy management and grid integration. This manual details the system specifications, 

software requirements, dataset sources, and step-by-step instructions for executing the code 

implementation. 

 

2. System Specification 
To ensure the smooth execution of the code and to handle the computational demands of 

training complex machine learning models, the following system specifications are 

recommended: 

⚫ Processor: Intel Core i7 or AMD Ryzen 7 (or equivalent) with at least 4 cores 

⚫ RAM: Minimum 16 GB (32 GB recommended for handling large datasets) 

⚫ Storage: 500 GB SSD (Solid State Drive) for faster data processing 

⚫ GPU: NVIDIA GPU with CUDA support (e.g., NVIDIA GTX 1070 or higher) for 

accelerating deep learning model training 

⚫ Operating System: Windows 10 (64-bit), Ubuntu 18.04 LTS or later, or macOS 10.14 

or later 

⚫ Python Version: Python 3.7 or later 

 
These specifications will ensure that the system can handle the computational demands of 

training and deploying the deep learning model, especially when using large datasets and 

complex neural network architectures. 

 

3. Softwares Used: 
The following software and libraries are required for implementing and executing the machine 

learning models used in this study: 

⚫ Python: The primary programming language used for coding and executing the 

models. 

⚫ Jupyter Notebook: An open-source web application that allows you to create and 

share documents that contain live code, equations, visualizations, and narrative text. 

⚫ Pandas: For data manipulation and analysis, particularly useful in handling large 

datasets. 

⚫ NumPy: A fundamental package for scientific computing with Python, used for array 

operations. 

mailto:x23127651@student.ncirl.ie
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⚫ Matplotlib & Seaborn: Libraries for creating static, animated, and interactive 

visualizations in Python. 

⚫ Scikit-learn: A machine learning library for Python that provides simple and efficient 

tools for data mining and data analysis. 

⚫ TensorFlow/Keras: Deep learning libraries used for implementing and training the 

Transformer Model. 

⚫ CUDA (Optional): If using a GPU for accelerating model training, ensure that CUDA 

and cuDNN are installed and configured correctly. 

 
 

4. Dataset Source 
The dataset used in this study comprises historical solar power data, including attributes such 

as DC power, AC power, daily and total energy yields, ambient and module temperatures, and 

irradiation levels. The dataset can be obtained from the following sources: 

 
⚫ Dataset: Solar Power Plant Dataset 

 

Ensure that the dataset is downloaded and stored in a directory that is accessible to the Python 

environment where the code will be executed. 

 

 

5. Execution of the Code Implementation 
To execute the code implementation for this research study, follow the steps below: 

 
1. Setup Python Environment: 

⚫ Ensure that Python 3.7 or later is installed on your system. 

⚫ Create a virtual environment to manage dependencies and avoid conflicts: 
 

⚫ Activate the virtual environment: 

 
◼ On Windows 

 

 
◼ On macOS/Linus 

 

 

⚫ Install the required libraries using pip: 
 

https://www.kaggle.com/datasets/pythonafroz/solar-power
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2. Download and Load the Dataset: 

⚫ Download the dataset from the source mentioned in Section 4. 

⚫ Place the dataset in the working directory of your Python environment. 

⚫ Load the dataset into a pandas Data Frame in the Jupiter Notebook or Python script: 
 

 
3. Explore the Dataset: 

•  Explore the dataset to understand the data, its structure, and relationships between the 

features. 

 

 
 

 

 
4. Data Cleaning: 

• Perform Cleaning by handling missing values, removing duplicates, and converting 

categorical variables into numerical ones. 

 

 

 

5. Data Preprocessing: 

 

⚫ Perform feature engineering, and normalization as outlined in the methodology of the 

research study with Solar power plant inventory efficiency calculations. 

 

• It calculates the Average and Standard Deviation in the Data Frame. 
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• It calculates the z-score for each value in the AC_POWER column and stores these z- 

scores in a new column named score within the df_solar Data Frame. 

 

 

• It returns the number of unique dates present in the DATE column of the df_solar Data 

Frame. 

 

 

• The code calculates the first and third quartiles of the AC_POWER values in the 

df_solar Data Frame 
 

 

 

• Solar power Inverter Efficiency calculation. 

 

 

 

 

 

 

6. Vizualize: 

 
 

Data visualization helps us to understand the data distribution, and correlations between the 

features. We can use various seaborn plots such as scatter, histogram, and heatmap to visualize 

the dataset. 
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• Calculate the Ambient Temperature over the Months. 
 

 

• Daily Yield over time calculation 

 

 

• Output Power Vs efficiency 

 

 

• Calculation of Z score 

 

 

7. Split Data into Train and Test Sets: 

 

• Now we will split the data into training and testing sets. We will use 80% of the data 

for training and 20% for testing. 
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8. Built and Evaluate the Model: 

 
In this step, we will build the various models and evaluate their performance. 

 

• Gradient boosting: 

 

 
Then find the R2 score ,Mean Square Error , and mean absolute error for the Model. 

 
Print the results of the Gradient Boosting. 

 

 
• KNN Regressor: 

 

 
Then find the R2 score ,Mean Square Error , and mean absolute error for the Model. 

 
Print the results of the KNN. 

 

 

 

• Decision Tree 

 

 
Then find the R2 score ,Mean Square Error , and mean absolute error for the Model. 
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Results for Decision Tree . 

 

• Random Forest 

 

Then find the R2 score ,Mean Square Error , and mean absolute error for the Model. 

 

Results for Random Forest. 

 
• Transformer Model 

Then find the R2 score ,Mean Square Error , and mean absolute error for the Model. 

 
Results of the Transformer Model. 
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9. Model Training Results: 

⚫ Train the machine learning models using the preprocessed data. The code will include 

the training and evaluation of various models such as Gradient Boosting, KNN, 

Decision Tree, Random Forest, and Transformer Model. 

 

 
 

 
 

 
 

 
 

 

 

 
 

10. Prediction and Evaluation: 

• Comparison of Machine language models. 

⚫ Once the models are trained, use them to make predictions on the test dataset. Evaluate 

the predictions using the specified metrics (MSE, MAE, R²) 
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According to the findings, the Transformer Model is the best-performing model for 

predicting solar power, closely followed by the Random Forest and Gradient Boosting 

Regressors models. 

 

6. Visualization: 

⚫ Visualize the results using Matplotlib and Seaborn to create plots that compare actual 

vs. predicted values, error distributions, and model performance. 
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7. Run the Jupyter Notebook: 

⚫ If using Jupyter Notebook, run each cell sequentially, ensuring that each step executes 

without errors. Monitor the output of each cell to verify the correctness of the code 

execution. 

 
8. Save and Document Results: 

⚫ Save the results, including model performance metrics and visualizations. Document 

the findings as per the research study requirements. 

 
This configuration manual provides all the necessary steps and guidelines to set up, execute, 

and manage the code implementation for optimizing renewable energy management through 

solar power forecasting. Follow each section carefully to ensure that the research study's 

objectives are achieved successfully. 

 

References 
Python: https://www.python.org 

Dataset Source:    https://www.kaggle.com/datasets/pythonafroz/solar-power 

http://www.python.org/
https://www.kaggle.com/datasets/pythonafroz/solar-power

