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Introduction

My chosen subject for this report is a recent tank insulation project I’ve been working on, located on the Dragon LNG site in Waterson, Pembrokeshire. This project consisted of 10 weeks of 10 hour shifts every day to ensure the job got done within the allocated timeframe. The reasoning behind this project is the previous insulation within the tank had compacted, leaving a void in the top of the tank which led to a decrease in the insulation properties of the tank.


Description of chosen subject

The Perlite project was located on the Dragon LNG site in Waterson, Pembrokeshire. The storage tanks are designed to hold a maximum capacity of 160,000m3  of liquefied natural gas (LNG), which is to be kept at a temperature of -160 degrees Celsius in order to keep the gas at its liquid state. Over time the initial insulation had settled and compacted leaving a void inside the cavity, leading to a loss of insulation properties on the tanks. The chosen contractors alongside Dragon LNG were Austwel ltd and Gulf Perlite, Austwel ltd provided the labour and transport (e.g transfer via telehandler) of the insulation and Gulf Perlite provided the manufacturing, production and pumping of the perlite.


Design and Engineering
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The unprocessed perlite was delivered to us in tonne bags from Dubai, UAE, where we then stored it covered from the elements to prevent any damage to come to the product. Once all the necessary number of bags had arrived, we got to work on setting up the Gulf Perlite mobile expander, which is essentially a large furnace that pumps the processed perlite into tonne bags, ready to be transported or stored. The mobile expander was run off diesel where there was a straight-line hose connecting to a bouser that was regularly filled up, it was also run off large generators that were the power source for the compressor. We then had to set up the hoppers on the bottom of the tanks which would be pumping the processed perlite through hoses into the appropriate nozzles on the top of the tank. There was precautionary measures we had to put in place in order to ensure that when the perlite had reached the cavity of the tank it was up to a good enough standard, this included keeping all the processing area covered with a marque as well as the storage area and the hoppers to be covered in a membrane so no rain can get to the perlite and make it clump up. We also went one step further and covered the bags in waterproof membrane as they were getting transferred by the telehandler.



Construction Process

The construction process began with the raw perlite bags being lifted above the furnace and emptied into the furnace. Once in the furnace it was heated to a temperature of around 1000 degrees Celsius where it then popped and expanded to 25 times its original size. The now processed perlite was blown through pipes and into the new tonne bags where it was ready to be stored in dry conditions. Next was to transfer the processed perlite into the hoppers situated under the tanks, the bags were lifted on a mechanical pulley system to be emptied and pumped up into the correct nozzles at the top of the tank. On average there was one bag of processed perlite being pumped every 8 minutes which was slightly slower than the production of the product, which was one bag every 10 minutes, hence why we had stored some prior to starting the insulation, to keep up with demand.
The issues that occurred during the project were firstly due to the wet conditions. On days that were raining we were unable to pump the product as the perlite would clump when wet and block the hoses that were used to pump the perlite into the nozzles. This would be the same situation with changing nozzles as there was no cover above the nozzles, leading to the inside of the cavity getting wet.
Another issue that presented itself was overflowing of the cavity. This would cause the perlite to enter the main tank itself and clog up all the filters, raising alarms in the main admin building on site. The decided way of fixing this problem was to burn off and empty the whole tank of its LNG, which happened over a period of days. Dragon LNG was also fined heavily by the environmental agency for this accident.




Conclusion 

To conclude, this project started into the summer and continued for ten weeks straight. With help from Dragon LNG, Austwel Ltd and Gulf Perlite workers this project came out a success. We all worked together as a team to insure everything went as smooth as possible and if any issues were to arise, we’d come up with a solution to overcome it. There’d be days where we wouldn’t be able to fix the issues of the weather, but we would make up for it on the dry days by pumping more bags than what was allocated to reach the deadline of the project.
Since finishing the project, the temperature of the LNG inside of the tank has held to what it is supposed to be at (160 degrees Celsius) and there’s hasn’t been any issues to arise.
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