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At Vale’s Process Gas Plant(PGP) there are two reformers which are used to create the processes gasses that are used in the creation of Nickel, these being Hydrogen, Carbon Monoxide and Carbon Dioxide, these reformers are known as U400 and U500 and are online one at a time. 
Due to a recent HIRA(Hazard Identification and Risk Assessment) assessment, there are several system modifications which need to be implemented for the PGP to comply with modern standards/regulations. U400 reformer having recently been modified has been brought online and U500 has now been taken offline so that improvements can be made. The current controls on the U500 are now very out of date with modern systems and improvements have been identified for the running and safety of the reformer. The reformer has six burners which are fuelled by natural gas, air is then supplied via forced draught fans to each of these burners to create combustion. The natural gas supply to each burner is controlled via a manual ball valve so there is currently no accurate control over the gas flow to each burner whilst the air valves are controlled via IA screens in the control room.

Aims of the Project
 The project due to commence will introduce valves to the gas train which will be controlled by Team Leaders via the IA system, this will provide much better control over the system for both start up and normal running conditions. There will also be controls added to the burner management system to bring the reformer inline with regulations. Currently, if the reformer was to trip and lose all burners, operators can try to relight the burners using as much gas as they choose by opening the manually ball valve and continually attempt to light burners until they are successful. This can lead to potentially dangerous situations as every attempt to light a burner will allow gas flow into the reformer and unless burnt off this gas will accumulate in the reformer, therefore the introduction of controlled valves will remove this risk as it will only allow a select amount of gas flow into the reformer on each attempt to light.
 The project will also introduce tighter controls on relighting the reformer, before attempting to relight any burners a purge process will take place, which will include a valve proving phase to ensure all valves are functioning correctly and then the reformer will be purged of any unburnt gas . Once this process has been completed operators can attempt to light burners. 
Currently the U500 reformer has flame detectors for each burner but these are now relatively old pieces of equipment, the project will also involve updating these to modern flame detectors which should improve reliability and therefore safety of the unit.



Research will be conducted into what current standards/regulations are in place that need to be adhered to for the reformer operations such as “BS EN 676:1997 Automatic forced draught burners for gaseous fuels”, “OC 647/11 Safe isolation and flame supervision of special atmosphere furnaces” and other relevant documentation to gain better understanding of the safe setup of the reformer and what needs to be implemented to ensure the standards are met. 

The U500 reformer is now offline and cooled down. Zurich, Vales insurance company, are due to complete statutory inspections of the reformer and associated equipment within the coming weeks. Once that has been completed works will begin soon after that to begin upgrading the existing equipment and adding required controls to implement the required improvements. It is expected that upgrade works required will be completed by early 2024, this will provide a few months of testing before the U500 reformer should be required. Vale have annual shutdowns every May, depending on operational requirements, the Process Gas Plant may start back up after the shutdown using the U500 reformer and its new burner management system.

Due to my role being a Process Team Leader and my main role being operational, this project will be led by the Engineering department alongside WSP, a project consulting organisation, who will be responsible for the implementation and completion of the project. The project will be documented and analysed throughout by myself, and input will be made from a process operators’ perspective where possible such as control/operational methods used for normal running conditions. 




