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Abstract: The main objective of this research was to model an industrial hydrogen plant based
on steam methane reforming using artificial neural network (ANN). Two different ANN networks
were developed for prediction of hydrogen production rate and corresponding energy consumption
using 20 operating parameters as inputs of both networks. The obtained ANN resuls indicated a very
close compatibility with average absolute error, average relative error, and probable error of 2.14,
1.21, and 2.9 for hydrogen production, 0.37, 0.84 and 0.55 for energy consumption, respectively.
Based on sensitivity analysis, temperature of synthesized gas from reformer was identified as
the most important parameter influencing the hydrogen production, and energy consumption was
affected the most by the tail gas flow rate. After ANN modeling, genetic algorithm (GA) was
used to optimize plant operating conditions. In this regard, plant gross profit was considered as
objective function and GA optimization resulted in the profit of $42.56/h which is 25% higher than

actual average profit.

Keywords: Hydrogen, Steam methane reforming, Modeling, Artificial neural network,

Optimization, Genetic algorithm
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