
Ensuring Hydrogen Purity and Process
Efficiency with Cutting-Edge Technology

By integrating advanced process

analyzers, AI-driven sensor fusion and

real-time monitoring, Modcon is

revolutionizing hydrogen production.

LONDON, LONDON, UNITED

KINGDOM, March 9, 2025

/EINPresswire.com/ -- Hydrogen is at

the forefront of the clean energy

transition, offering a sustainable

alternative to fossil fuels. However,

optimizing hydrogen production while

maintaining safety and efficiency

requires real-time, high-precision

monitoring and control. Modcon

Systems is pioneering a new era in

process analysis with its advanced in-

situ oxygen and hydrogen analyzers,

seamlessly integrated with AI-driven

deep reinforcement learning

techniques.

Hydrogen production, whether through

electrolysis or other processes, demands precise control over gas composition. Modcon's in-situ

process oxygen analyzer and hydrogen analyzer provide continuous, real-time monitoring,

ensuring that operators can track variations in gas purity, detect impurities at sub-ppm levels,

and maintain optimal performance. These analyzers come with ATEX, IECEx, and SIL-2

certifications, guaranteeing safe operations in hazardous industrial environments.

By integrating advanced process analyzers with AI-driven deep reinforcement learning,

operators can optimize efficiency by dynamically adjusting process parameters, minimize

degradation of electrolyzer stacks, reduce energy consumption per kilogram of hydrogen

produced and lower operational costs through predictive control mechanisms.

http://www.einpresswire.com
https://www.modcon-systems.com/products/mod-1040-oxygen-analyzer/
https://www.modcon-systems.com/products/mod-1060-hydrogen-analyzer/


Following electrolysis, hydrogen undergoes a purification process to meet stringent quality

requirements for fuel cells, industrial applications, and clean energy storage. Detecting trace

levels of oxygen, nitrogen, moisture, hydrocarbons, and other impurities is crucial to ensuring

compliance with industry standards. Modcon leverages multi-stream process gas

chromatography for continuous hydrogen purity monitoring across multiple electrolyzer stacks,

allowing for real-time quality assurance.

The Fusion Method is an advanced multi-sensor data integration technique that significantly

improves measurement accuracy in hydrogen production. By combining thermal conductivity,

optical, and other sensor data, the Fusion Method enhances real-time process control, delivering

improved hydrogen purity measurement through integrated sensor analysis, real-time

monitoring and process optimization via multi-sensor data fusion, and compensation for

interferences such as moisture and temperature fluctuations, ensuring consistent measurement

accuracy.

The integration of Modcon.AI with the Fusion Method further enhances hydrogen electrolyzer

optimization. Modcon.AI employs advanced machine learning algorithms and predictive

analytics to ensure peak performance with minimal energy consumption. Predictive

maintenance through early anomaly detection reduces downtime and prevents unexpected

failures. Dynamic process optimization with AI-powered adjustments optimizes current density,

voltage, and feedwater composition. Energy efficiency enhancement with real-time AI control

mechanisms minimizes power consumption. Automated fault detection allows AI-driven

decision-making to identify inefficiencies and trigger corrective actions instantly.

A pilot project integrating the Fusion Method and Modcon.AI software in a hydrogen production

facility demonstrated remarkable results. There was a 15% increase in hydrogen production

efficiency through AI-optimized electrolyzer control, a 20% reduction in energy consumption via

intelligent process adjustments, higher hydrogen purity levels achieved through continuous real-

time impurity monitoring, and a 30% reduction in downtime due to predictive maintenance

strategies.

Accurate hydrogen measurement requires careful consideration of thermal conductivity

variations influenced by impurities such as oxygen and moisture. Using the Wiedemann thermal

principle, Modcon has developed advanced algorithms to correct for these interferences and

ensure precise gas composition analysis. The key considerations in hydrogen purity

measurement include the influence of water vapor on thermal conductivity and its correction,

the impact of pressure fluctuations on hydrogen concentration, and the compensation for

nitrogen and oxygen presence in process gas streams.

By integrating advanced process analyzers, AI-driven sensor fusion, and real-time monitoring,

Modcon is revolutionizing hydrogen production. The synergy between the Fusion Method and

Modcon.AI software ensures scalability and reliability for large-scale hydrogen deployment,

sustainability through reduced energy consumption and environmental impact, and cost

https://modcon.ai/


reduction by improving operational efficiency and minimizing downtime.

As the industry moves towards a hydrogen-powered future, Modcon's cutting-edge technologies

provide the precision, efficiency, and reliability needed for next-generation hydrogen production.
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