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[bookmark: _Toc110008210]Introduction
Within this project I will be in looking to different types of waste that occur within the Hot Mill Process at Tata Steel as well as ways we can look to reduce these wastes throughout the process. We have several processes that involve waste through out the mill. This can be anything from our heat loss, as we are a hot rolling mill, to our oil losses, which is tracked via a weekly a report. Within this report I will be looking at the unplanned down time that is accumulated throughout the mill process and how it impacts our potential production. 
Our down time can occur from unplanned events taking place where the mill is stopped and product can not be rolled and sold to the customers, this can lead to delays, loss of profit and customer complaints as a result of our product being late or rushed to do our unplanned down time. This process needs to be made leaner in order for the works area to be meeting our annual plan each week and have a better relationship with our customers as well as our staff members. In this report I will be looking at the potential causes of our downtime which will allow us as a business to work leaner and as efficiently as possible whilst using our necessary wastes to our advantage and removing our unnecessary muda. 
[bookmark: _Toc110008211]Waste
This different types of waste that I will be looking at in this report stems from the 8 wastes of lean manufacturing:
[image: 8 wastes of lean manufacturing]
(Tech Solve, 2022)
Several of these types of waste are present within the hot mill and have a profound impact on our downtime which has a knock on effect to our customers and our efficiency.
The biggest type of muda we have reoccurring at the hot mill is defects. Defects are very common in the hot mill and are one of our biggest causes for unplanned downtime. Our defects come in 2 main categories, Equipment defects and Product defects. Equipment defects affects several aspects of our plant and can cause either long periods of downtime or short yet often periods of downtime. Where as product defects can include cobbles, which is when the bar hits the mill equipment and folds in on itself causing production to stop. Or can be finished products that will go to our Coil Temper Mill department for reworks however this does not cause much downtime.
Within our process we also incur muda with regards to downtime from our inventory. This would be our stock levels. In recent times our stock levels have been extremely low at the hot mill which has resorted in us undertaking unplanned maintenance due to shortage of materials. This is an unnecessary waste because we are dependant on our suppliers to provide the materials that we can roll. If we have no material we are forced to shut down and undertake what maintenance tasks we can on the short notice we receive. This leads to our maintenance not being as effective as possible as some jobs are unplanned and others or only temporarily implemented.
Lastly, Not-Utilized Talent causes a lot of downtime with our mill. On this I am referring too our manning levels being low which causes downtime with aspects such as meal relief or lack of. This means that we need to go down for 45mins twice a shift in order to give the operators a break, we put the plant down as there is not enough manning in order to still run the plant whilst operators take a meal break. If we are able to increase our manning level we would be able to eliminate our meal break time and have employees cover for meal relief and run the plant for the full shift.
These 3 types of waste are the biggest contributing factors to our unplanned down time. By being able to identify and solve these key factors we would be able to make the hot mill a much leaner and much more efficient part of the Tata Steel work force able be able to achieve 100% customer satisfaction.
[bookmark: _Toc110008212]Value From A Customer Perspective
Value from a customers perspective refers to what the products needs are for the customer and how we as a company can alter our process in order to better meet our customers needs and therefore create value. (The Manufacturing Institute, 2022)
If we as a business are able to eliminate our wastes with regards to downtime we will be able to produce a higher quantity of steel. This will lead to our customers being supplied on time which would lead to more business for the company due to networking and recommendations. 
[image: thyssenkrupp Materials (UK) - engineering. tomorrow. together.]Also for the customer by eliminating our unplanned downtime we would be able to undertake more regular and fully planned maintenance tasks, this in turn would allow for a higher qualify of steel to be made as our equipment would always be fully maintained at running at 100% efficiency. As we would have a high quality steel with less defects and reworks we would be able to provide an outstanding quality to the customer which would in turn meet the customer needs fully and improve the value of the product from their perspective which could lead to Tata being able to increase its prices accordingly so long as the value for the customer is maintained.
In our business, the external customer is not the only customer for our product. Each department that receives our product would be defined as a customer. This means we need to create value for them also. Our internal customers in the mill would be at each stage of the process. For Example, the Slab Yards customer would be the Reheat Furnaces and so forth. If the Slab Yard give the furnace a Hot Connect High Silicon slab that has cooled down too much ,due to equipment failure which resulted in downtime, then the chances are that the slab would break in the furnace and cause even more unplanned downtime. For this reason it is extremely important that all defects are recognised before they are placed into the mill as it could have a knock on effect that will undoubtedly effect our internal and external customers. (Kooijman, n.d.)
[bookmark: _Toc110008213][image: ][image: ]A Leaner Process
[image: ]As can be seen form the above down time is a major problem at the hot mill. By eliminating our downtime we could make our process leaner which would only add value to the business. As stated above our biggest down time causes are Defects, Inventory and Waiting. Defects include equipment and material defects, inventory refers too our lack of stock at times which causes us to undertaken unplanned maintenance, and Nonutilized Talent is when we do not have enough trained people or enough manning in order to cover meal relieve and we need to take a total of 1hr 30mins in order to cover this. If each of these types of muda were eliminated we would be able to have a much leaner process which would improve the company significantly. 
In order to make our process Leaner we would first need to minimise our defects in our equipment. Week 16 at HRP we had 0 hours of planned down time and 46.22 of un-planned down time. (HRP Engineering Team, 2022). This was due to our equipment failure within the mill which meant we were not able to roll material and needed to undertake maintenance on this piece of plant. Although breakdowns do happen they are able to be minimised if more regular maintenance is undertaken. Although we have a regular maintenance if we increased our planned maintenance time slightly we would be able to decrease our unplanned maintenance and be able to plan jobs more effectively and which jobs would need to be done. As on unplanned maintenance there is often a time pressure and jobs are either rushed or unfinished in order to minimise time. If jobs were planned properly we would be able to see what can be undertaken and plan the maintenance time around the job and not the other way around. We roll around 30 bars per hour at the mill and our price per ton does fluctuate but is on average £166 as well as our average coil weight is 25tn. 1 hour of down time is effectively costing the company around £124,500. Applying to stats from WK 16, the unplanned maintenance roughly cost the business around £5,754,390. When we are down for PM as well we do lose profit that way however when it is unplanned we have little control as to when we are going live again. On average we aim for 8hrs a week maintenance. I believe if we increased this to 16hr we would not need to undertake unplanned maintenance as we could tackle issues at the time and not leave until the last minute or until failure. (Dixon, 2021) (Evans, 2022)
Potential problems with this is our manning levels, we would need to have high manning in order to undertake the amount of maintenance that is needed weekly. We may not be able to get the specialist companies on site to undertake specific maintenance. This would mean that we need to plan certain jobs for certain weeks, but this would again depend on the state of the mill and if jobs can wait and not be left to failure or last minute. They would need to be tackled well in advance.
[image: Tata Steel helps decarbonisation plans for the UK | Tata Steel in Europe]Our inventory issues come from aspects that are out of our control as the hotel however need to be addressed. Again we are being forced to unplanned maintenance due to shortage of materials. This means areas prior to us receiving the product are struggling and are not producing as much material as we can roll. This leads to our stocks going extremely low and needing to shut down unexpectedly. In order eliminate this we need to upgrade our heavy end plant and reduce their downtime also as well as their not right first time products and reworks. This would allow us to run as smoothly as possible and maintain our slab stock appropriately. This is a part of our decarbonisation project to be implemented by 2050. Making the site carbon neutral would mean that we upgrade our plant equipment and will need to undertake less maintenance as our current equipment is very old and requires a lot of work to be maintained.
This project is already on our plan and due to the size of the project and the work and cost. This project will roughly cost around £3 Billion. Due to the scale of it. Instead of this a temporary solution would better be put in place for the time being. Similar to my own area I would recommend introducing more regular maintenance periods and working them so that the areas are not down the same time. Which would allow us to build up more stock as well as free up manning for the other areas maintenance. This change would allow all areas to undertake planned maintenance for longer periods and be able to undertake more specialist jobs. (Brookes, 2021) (Corporate News Tata Steel, 2020)
The last type of muda we need to overcome is the Un-Utilized Talent. This has been a big contribution to our downtime, it is can take a minimum of 1hr 30mins every shift however does depend on the rotas manning. The solution to this would be to have multi-skilled workers who are able to cover multiple areas even just knowing the basics so that we do not need to put the plant down for meal breaks. For example, someone working within the Re-Heat Furnaces area could be trained to work the basics in the Finishing Mill as if there is spare manning they are able to cover until meal break is over then return to their duties or have their meal break. (HRP Engineering Team, 2022)
However, this could be hard to sell to the operators as they are essential trained on 2 jobs for the same rate. In order to make this reasonable to operator could be paid a higher rate for the 45mins cover, this would make it both profitable to both the organisation and the operator as we would be able to roll for an extra 1hr 30mins (2 Meal breaks for 45mins each) per day as well as the covering operator would get paid 1.5 times more in order to make it worth their time. This would entice more people to train in different roles and help to keep our plant running. However, this is not a long term solution, in the long term we would need to increase maximum manning for the shift and look at employing new trainees to replace the other retiring more experienced operators. This would help our manning levels however is a long term project. In the short term we can make our process leaner by using our un-utilized talent to our advantage.
[bookmark: _Toc110008214]Conclusion
To conclude I have identified and evaluated lean principles on my topic of choice which was downtime and how we can minimize unplanned maintenance. I have also identified the impact that this could have on the customer and the way it can effect our relationship and product for both the external and internal customers. It is also clear to see ways we can make our process leaner, how we can do so and some potential problems that we may encounter and how we can prevent them. As well as our extremely high cost / loss of earnings whilst we are down on maintenance and how long unplanned maintenance impacts this. If we eliminate unplanned maintenance and undertake longer necessary maintenance we would be able to solve this. As well linking our maintenance times to other areas of plant and using our unutilized talent more effectively I am positive that we can have a vastly leaner process at Hot Rolled Products.
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