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[bookmark: _Toc30591539]Area of Choice
In this assignment I will be focusing on the waterflow system that is used within the hot mill at TATA Steel Port Talbot. As seen previously there are many different waterflow and pipe systems that are present within the hot mill. I will specifically look roll coolant and the dirty water return system that is used for the finishing mill as well as the crop sheers on the coil box.
The hot mill itself is one of the final stages of production before the product is delivered to the customer. We take the steel slabs that are provided by ‘steel and slab’ and turn them into coils of steel that are sent out on locomotives to the customer. 
In terms of production, the slabs are taken from the slab yard and are placed onto a track where they go to the north or south pusher depending on which furnace they will be going into, the bar is then pushed into the re-heat furnace. Once they are hot enough, they are removed from the furnace, the temperature of the slab will depend on the customer requirements for the final coil, the average temperature of a bar is around 1500°C. This bar is then sent down the mill. 
They first come to the horizontal scale breaker, this is where any scale that has built up on the bar is removed. They then come to the reverse rougher, this is where the bar is passed through 4/5 times, depending on customer requirements. The bar will get thinner and longer as it passes through here, it then becomes a sheet. Again, depending on customer requirements, the sheet can go into the coil box. This is where the sheet is coiled then uncoiled while it is still extremely hot, this is to maintain heat in the sheet, so it does not cool down too much. The sheet can pass the coil box also if the customers’ requirements do not require the coil to be placed through the coil box. 
After this it is passed to the finishing mill where the mill will adjust and vary in height in order to deliver different properties to the steel regarding durability and strength. After this, the sheet will go onto the run-out table where the they are cooled significantly so that it can be coiled on the coilers, however these coils are still extremely hot and can be glowing red in some cases. 
The last stage within HRP is Hot Coil Finishing, this is where the finished coil is either worked on more and removed of any defects. This can be done through the coil temper mill, this is where the coil is uncoiled, worked on, burnt or sampled if needed. The coil can also be sampled on the light gauge sample unit or the heavy gauge sample unit depending on the width of the coil. These coils are then sorted into bays depending on where they are to be delivered to.



[bookmark: _Toc30591540]Roll Coolant
Roll coolant is used on the finishing mill in order to cool the rolls that are constantly in motion. This is to stop the rolls from overheating and causing severe problems on the mill. If these rolls overheat, they will begin to expand this can cause the roll gap across the width of the strip to be different to what is required of the sheet as well as expand too much and begin to crack and break. This will cause shape defects on the sheet which will cause it to be scrapped. This water is constantly flowing onto the rolls 80 litres per minute.
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When looking at the diagram above it can be seen that there are 2 towers where the water taken from the main pumphouse is stored for the whole site not just HRP, however I will just evaluate the roll coolant for Hot Rolled Products. The water is fed from the towers to the secondary filters and the new secondary filters. It is here that the roll coolant is purified. The pressure from the 2 water towers is enough to push the water through the 36inch piping and filters until it reaches the pumphouse with HRP. The newly made coolant is then transported underground via 36inch pipe through a “Flow Meter", as shown on the diagram above. After the flow meter (EN.A01044), the roll coolant flows into the roll coolant and descaling pump house in HRP. The coolant then is pumped by roll coolant pumps into the basement of HRP. 
The piping then splits into 4 separate lines and passes through 4 filters, one on each line, this is so that the coolant is removed of any debris and imperfections such as sand, dirt and anything else that has surpassed the secondary filters during the initial cleansing stage of the process or grime that has gathered in the pipe work. This ensures that the water that is dropped onto the rolls is extra clean and will not influence the quality of the product that is produced. These pipes then connect into 2 pipes where they are run to the end of the finishing mill, along these pipes there are several branches to each section of the F/Mill. This water runs with a constant pressure, this ensures that the pressure does not drop of towards the end of the mill, the pressure is consistent on each roll so they are all cooled to the same temperature and are not cooled too much. 
[image: ]This water is then projected onto the rolls at 80 litres per minute and functioning at 20 bar. in order to maintain a consistent temperature and stop the rolls from overheating as this can cause severe damage to the mill and to the product produced. If they overheat the rolls will expand and begin to crack and break, this will also adjust the gap in between rolls and cause various shape defects on the sheets that run through the mill. 
[bookmark: _Toc30591541]Dirty Water Return
Once the water has been ejected onto the work rolls it falls off and into the dirty water return (DWR). It is here that all water, whether it be the roll coolant or the service water that is used on site, is collected in a flume that runs the length of the hot mill. This takes water from all areas of HRP and runs them back into the system so that it can be reused. 
Once the water drops into the flume that runs along the hot mill it is fed into the scale pits. There are two scale pits within this area there is one for the furnaces, rougher and descaling as well as a separate pit for the finishing mill. Here is where any sizable lumps of scale that have the potential to cause of a blockage within the pumps are removed using a crane and placed into a skip where they are then disposed of.  The scale pits then merge into one in the form of the wet well. In this area the dirty water is pumped by 10 dirty water pumps into the water treatment plant where the water is cleaned before it is reused and redeposited into the system.  During the wet well stage, the flume flushers are pumped into the system with the dirty water in order to help the water flow through the pipework, this also aids with the smaller pieces of scale being pushed through the pumps and not causing a blockage in the system.
The pipe system then splits and runs into two separate areas, the new canal and the old canal. In order to enter either of the canals they will surpass a flow meter, and a set of valves, for both the new and old canal. The old canal has an LPM of 75,000 and the new canal has an increased LPM of 100,000. In order for the water to access the canals they must go through a gate valve. A gate valve is in place in order to constrict the flow of water at times when it is needed, if the water flow is too much then the valves will be shut in order to stop the water entering that area. In the area of the canals they are used in order to control the flow of water and stop the canals from overfilling. The canals are used in order to remove any debris and oil that is in the water. In the new canal the water is separated into 3 different canals. In order to remove debris and oil the flow rate of the water is slowed down so that the debris can sink to the bottom and the oil can rise to the top. The debris is removed by being scrapped along the bottom of the tank. The oil is removed by skimmer hoses along the surface of the water. The new canal feeds into the primary filters where the sand removed any oil that escaped the canal skimmers and leaves the plant with clean water. Within the old canal system there is a very similar process however it is less effective, the same principles are used however they are spread between 5 clarifiers where the water is cleared of oil and debris. Functioning for 20 mins every hour on the hour. 
Once these canal processes are finished water it is pumped into the Davenport Pump House. The water is pumped into the cooling town by 4, 7500 gallon per minute pumps. Once cooled sufficiently the water is pumped into the main pumphouse where it can be used for service water, roll coolant and other water functions that Tata Steel use in Port Talbot.


[bookmark: _GoBack][image: ][image: ]


[bookmark: _Toc30591542]COSHH
COSHH stands for the Control of Substances Hazardous to Health. At Tata Steel there are a wide variety of substances and materials that are extremely hazardous to health. These are spread all around the site and cannot be avoided, only controlled. In HRP we have several hazardous materials and substances that can seen as hazardous to health. Our biggest hazard to health would be our hot coils. When coils come from the coilers and are placed into storage they are extremely hot still, some even having a faint red glow still. These coils can be hazardous to health as there is potential for an employee to touch these coils when doing stock checks. In order to combat this all Tata employees are expected to wear the correct PPE, especially when entering the stocking area. The most important within this area being fireproof jackets and trousers. These are in place in order to stop the employee from getting burns from these hot coils, a visor can also be worn when entering stock in order to shield the employees face from the heat that is given off by these coils. Lastly heat resistant gloves are worn in order to prevent the employee from coming into skin contact with the coils.
Also regarding hot coils, another safety measure that has been put in place with regards to COSHH is guarding. When coils come off the mill they are a placed onto a walking beam on the mill floor. This is completely guarded off in order to stop personnel walking on the beams and between the hot coils. This guarding covers all walking beams in the area, it also keeps people a distance away from the coils so that people cannot reach over the guarding and touch the coils. This is instead done using a stick with chalk attached to the end in order to reach over and mark the coils as is required for the pencil man’s job. 
[image: ][image: Image result for hot coils]
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[bookmark: _Toc30591543]COMAH
COMAH stands for the Control of Major Accidents Hazards, each plant is ranked in terms of its hazardous substances in relation to major accidents that’s could occur. Here at Tata Steel we are a tier 1 COMAH site, this is the highest tier possible and the most dangerous tier. This is because of the plants use of carbon monoxide within our steel making process. 
Within HRP we use a lot of gases in the Re-heat furnaces. This too would contribute to Tata being a tier 1 COMAH site. Different gases are used within our RHF, this includes coke oven gas, which is extremely dangerous when inhaled, and natural gas, which can contain nitrogen and CO2 and is again dangerous if inhaled as they do not support life. As this is a COMAH site it is extremely important that these hazards are handled and contained as the impact they could have is potentially life threatening. 
[image: ]Within our RHF area we have several gas detectors and gas alarms that will sound if gas is detected. These are a COMAH regulation as this is an area that is gas prominent and some of the gases used are undetectable. The alarm will sound if any gas is detected and all personnel must evacuate the site including those working in other areas of the mill. Furthermore, within the RHF area it is mandatory to wear a personal gas monitor and leave your induction card with the gas awareness sticker in the card rack outside the furnace area. If a gas monitor alerts at any time you must leave the area immediately and go to fresh air. Gas monitors can be found in the pulpit as the team leader or senior operator must be aware that you are entering the area. By leaving your card in the card rack personnel are able to see who is working in that area and if you have had your gas awareness training. There are also several breathing apparatuses located in the furnaces in case of an emergency.
[bookmark: _Toc30591544]Conclusion
To conclude it is clear to see that within HRP there are immense amounts of water that is used constantly, 80 litres per minute on the roll coolant alone. This water then drops into the flume where it is transported to the canals where they are cleared of oil and debris. The clean water is then pumped back into the system. The importance of COSHH and COMAH are also highlighted with regards to areas and roles within the Hot Mill. Aspects such as PPE, guarding and gas monitors are essential to upholding the COSHH and COMAH principles that are in place within the Hot Mill and Tata Steel Port Talbot.
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