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[bookmark: _Toc131339904]Introduction
In this report I will be evaluating the effectiveness of a maintenance regime executed on a piece of equipment within TATA Steel Port Talbot, more specifically I will be looking into my works area, the Hot Mill. I will be selecting a piece of equipment and looking at how it is currently maintained and how this regime might be altered or amended to achieve more effective and better results. I will also take costs into consideration in this report as the currently climate we are faced with costs may be the most important aspect of a machines maintenance and if it is in fact worth the potential extra costs in order to achieve a more effective and efficient regime.
[bookmark: _Toc131339905]Current maintenance 
The equipment I will be looking at for this report is the Finishing Mill. Having worked within this department I have a good understanding as to how to machine functions and what is expected of it.
[image: Sequence of processing steps at the Port Talbot hot mill | Download  Scientific Diagram]
(Whittaker, 2011)
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(Dixon, 2023) Photo of Finishing Mill and equipment outlined in report
The Finishing Mill is a key aspect to the Hot Mill and without this machine there would be no alternative as to how we could hot roll steel. The strip leaves the Crop Shears and enters the FSB (Finishing Scale Breaker). This is the beginning of the Finishing Mill department. The FSB uses high pressure water in order to remove any excess scale that may have built up during the process on the strip, without this the quality of the product is compromised and will more than likely be rejected by the customer for RID (Rolled in Debris). The head end of the strip will then enter F5, which is the first stanchion of the Finishing Mill, the strip will then pass through F6, F7, F8, F9, F10 and F11. It is then sent down the line to the Run Out Tables and the Coilers. Whilst passing through F5 – F11 the strip the compressed slightly more on each stanchion until it is around 2mm to 3mm thin depending on the customer specification. The Finishing Mill is made up from hundreds of different pieces of equipment that work in sync in achieve its finished product, which is a clean strip of steel with no kinks or folds that can be sent further down the line. This includes aspects such as Morgoils, Capsules, Wiper Boards, Screw Down Motors and Flexes for example. However, the 2 main aspects I will focus on for this report is the Back Ups and Work Rolls. These 2 components within the Finishing Mill are absolutely critical to creating a high-quality product. 
The current maintenance practice is that the Back Ups are changed every 2 weeks on a Tuesday. This is because the time for a Back Up change is usually around 6 – 8 hours on average and it gives the operators a chance to be prepared for this as their second day shift will fall on this day so they have the day before to prepare for the chance and plan any additional maintenance that can be undertaken during this time period in order to maximise efficiency. This is clearly beneficial as we are able to maximise the amount of maintenance that is conducted and plan accordingly. Jobs are planned so that they can fit into this timeframe so that we do not take on jobs which will take 16hrs during a 6 – 8 hour stoppage. However, if the Back Ups are becoming worn on a Monday for example sometimes, we will continue to roll through until the planned maintenance comes around on the Tuesday. In some cases, this leads to a lower quality product being produced. This can be done sometimes as it is the operators first day back and there has not been a chance to plan the maintenance, organise replacement rolls and have the equipment such as cranes available to transfer the Back Ups to the HRS (Heavy Roll Shop). (Oliver, Back Ups, 2023)
The Rolls are maintained a lot more often than the back ups due to their size and contact with the material. The Back Ups sit on top of the rolls and provide the pressure that is used in order to move the rolls to their position to achieve the desired thickness. And the Rolls make physical contact with the strip in order to compress it. After speaking to the area, I have found the maintenance regime for the Rolls that are used in the Finishing Mill. The Area Manager [image: ]Stephen Oliver, I have found out that the Finishing Mill Rolls are replaced based upon how many bars / strips are run through the mill. Although this can vary based on the material as some rolls will have specific properties based on the material that is being rolled, such as imprints on them if we are rolling Durbar. However, the Work Rolls are ideally changed around every 120 bars. The Hot Mill usually rolls around 30 bars an hour when operating at average pace which means that the rolls should be changed every 4hrs. The works well as rolls are changed as they are coming down to their limits, and an efficient roll change should take around 8 minutes to complete however there are times when the change can take around 12 – 15 minutes. This can result in 90 minutes of down time a day if a roll change takes this time. This could be reduced by adding sensors to the rolls which indicate exactly when they are at their limit. This would tell the operator that they have rougher 10 bars left before the roll change maintenance should take place, by doing this we would be able to maximise what we get out of our rolls before they are changed and potential reduce the number of roll changes that are needed in a shift, if it eliminates 2 roll changes a day that would save us half hour a day, or 3 and a half hours per week in maintenance. (Oliver, Roll Change, 2023) (HRP, 2023) (Purchase, 2023)
[bookmark: _Toc131339906]Costs and Improvements 
There are several potential improvements that could be made to this maintenance regime in order to improve its efficiency. For both the Work Rolls and the Back Ups one of the best developments that we could make would be to add a laser sensor system that could identify the conditions of the Work Rolls and Back Ups and notify the operator when they are close to failure. This would mean that we achieve maximum efficiency and use out of our Rolls & Back Ups before they are sent for maintenance. 
After looking into this, I have found a price for a diffuse sensor system that could be implemented within the Finishing Mill to identify how worn the Rolls are. We would need 4 sensors per stanchion, 2 for the top and bottom Work Roll and 2 for the top and bottom Back Up. This would need to be implemented in all 7 stanchions across the Finishing Mill in order to show the progression of all Rolls and Back Ups. As well as 7 spares that could cover 1 failure on each stanchion, this would cost around £1,553.30 to order all sensors that are need. (RS - Online, 2023). These sensors could be installed in house meaning that we would not need to spend money on an external contracting company installing these lasers. After speaking to the area engineers, they have said that they would be able to install these lasers and confirmed that we would not need to seek a contracting company. We would also need to add another screen to our operator’s pulpit. This would allow them to be able to constantly monitor the sensors and alert them when they require changing. This system could be implemented by our system engineers however the screen would cost around £435 for the monitor. (Beetronics, 2023)
However, with the current climate we are in as well as the fact that our current maintenance regime is working not causing regular failures. The business would be reluctant to spend the extra money on this at the moment as it not essential. Although, when the business is in a better position then it could be something that is investigated in order to improve the efficiency of our maintenance. 
The lasers could be installed also on our summer maintenance stop in July. This would mean that as the plant is already on planned maintenance, we would not need to take extended maintenance for this project. By implanting this we would be able to eliminate the issue of Rolls and Back Ups being changed too early and allow us to get the most out of our plant equipment and keep money in the business as we would not need to work on our Rolls as often or remove them as often. These sensors would also allow operators to be prepared for Back Up changes in advance so that they could plan the maintenance more efficiently and change the regime from being on a Tuesday to any day as they would be aware of it in advance. This would mean we could allow the Back Ups to run for potentially a few more days to get the most out of the machinery as well as have the Back Ups removed before we start seeing defects on the product. This would lead to a better quality of product also and reduce or RID (Rolled in Debris).
[bookmark: _Toc131339907]Conclusion
To conclude, I have evaluated or current process as well as or current maintenance regime in detail and fully explained the equipment. I have also evaluated the pros and cons of our current regime and how they benefit the plant and operators as well as some suggested improvements that could be made in order to streamline the process and get the most out of our equipment. In total, this project would cost around £1,988.30 to set up. This is because we could use our in-house engineers to provide all the installations, it would be the equipment that would be the main cost of the project. This maintenance would also be best executed in our summer maintenance period as the area is on Planned Maintenance anyway so the job could be undertaken without causing any extended down time to plant. However, with the current climate and as it is not essential for business profits the business would be reluctant to conduct a trial. As our current maintenance regime is not imposing any immediate threats to plant then there is no urgent need to alter it. I have also spoken to several subject matter experts including the Area Manager Stephen Oliver around this project as well as the Operational Support Manager Adam Purchase in order to find out fine details and used our mimics and records in order to find out or current maintenance timings and regimes. Furthermore, I have conducted research into what equipment could be used in order to improve our current maintenance, discover costs and who would be able to execute this project.
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