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Abstract 

This report presents a comprehensive overview of the 10CL Digboi Refinery, 
the oldest operating refinery in India and one of the oldest in the world, with a 
legacy dating back to 1901. The study explores the refinery's evolution, 
modernization efforts, and current operational landscape, highlighting its 
ISO-9001, ISO-14001, and BS OHSAS 18001 certifications that reflect a strong 
commitment to quality, safety, and environmental stewardship. 

The report examines the refinery's crude processing capacity, the diversity of 
crude sources, and the integration of advanced units such as the Crude 
Distillation Unit (CDU), Delayed Coking Unit (DCU), Hydrotreater, Hydrogen 
Generation Unit, and Motor Spirit Quality Upgradation Unit. Special emphasis 
is placed on the refinery's technological advancements, including the adoption 
of NHT and ISOM units for producing high-quality fuels and specialty products 
like paraffin wax and Crumb Rubber Modified Bitumen. 

Economic, operational, and environmental aspects are discussed, including the 
refinery's role in supplying petroleum products to the North-Eastern region of 
India, its contributions to the local and national economy, and its proactive 
measures for pollution control and sustainability. The report also addresses key 
safety protocols, effluent treatment, and waste management practices adopted 
by the refinery to ensure compliance with stringent environmental standards. 

In conclusion, the I0CL Digboi Refinery stands as a model of continuous 
improvement and technological innovation in India's refining sector. Its ongoing 
modernization, focus on product quality, and commitment to environmental 
protection underscore its pivotal role in meeting the country's energy needs 
while striving for greater sustainability and operational excellence. 
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ABSTRACT 

The separation of atmospheric air into its primary components—nitrogen (N₂) 

and oxygen (O₂)—is fundamental to various industries including steel 

manufacturing, medicine, and chemical synthesis. Due to the very close boiling 

points of N₂ (−195.8°C) and O₂ (−183.0°C), cryogenic distillation is the most viable 

and scalable method for achieving high-purity separation. This project focuses 

on the design and simulation of a cryogenic distillation cascade using Aspen Plus 

software, targeting the production of: 

• Nitrogen with >95% purity 

• Oxygen with ≥99.99% purity 

The study involved simulating a distillation cascade. The simulation results 

helped optimize key process variables such as number of stages, reflux ratios, 

and operating pressures. Furthermore, energy integration techniques like heat 

exchangers and expansion valves were considered to enhance efficiency. 

This report provides an end-to-end perspective—from thermodynamic 

principles and process configuration to simulation results and future 

development pathways. The study concludes that this method is both technically 

and economically feasible for industrial-scale air separation applications. 
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ABSTRACT   

 

Atmospheric corrosion of carbon steel poses significant challenges to infrastructure durability, 

especially under the influence of environmental factors such as temperature, relative humidity, 

rainfall, PM2.5, and PM10. This study focuses on developing and comparing machine learning 

models to predict corrosion rates using these parameters, implemented independently in 

MATLAB and Python environments. 

The MATLAB model employed an adaptive Artificial Neural Network (ANN) architecture trained 

using the Levenberg–Marquardt algorithm, exploring multiple feature subsets. In contrast, the 

Python pipeline emphasized graphical user interface (GUI) development, offering user input, 

prediction, retraining, and interpretability features across various regression models including 

MLP Regressor, Random Forest, SVR, and XGBoost. 

Data preprocessing involved missing value removal, outlier filtering (IQR and Z-score), and 

normalization. Model evaluation used R² and MSE in MATLAB, and R², MSE, MAE, and RMSE 

in Python. The best MATLAB configuration achieved an R² of 0.6051, outperforming the current 

Python models, which attained a maximum R² of approximately 0.02 due to limited tuning and 

deep unoptimized architectures. 

An important finding was that reduced feature sets — particularly Rainfall, PM2.5, and PM10 

— led to better accuracy than full input combinations, highlighting the importance of feature 

relevance and noise filtering. 

This project provides a comparative, cross-platform framework for corrosion rate modelling, 

combining the predictive strength of MATLAB with the user-centric design of Python. It 

establishes a solid foundation for future improvements in model optimization, cross-validation, 

and real-time deployment through interactive systems. 
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