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[bookmark: _Toc57391171]1.0 Introduction
In this report, I will be critically evaluating the current coil tracking system Tata Steel use in the Hotmill. I will be using the DMAIC methodology to review the process. I will be specifically breaking down the define and measure stages of this process improvement methodology. 
For any large manufacturing company that mass produces products, it is essential to have a tracking system in place to ensure a smooth and efficient operation is carried out. Having this system in place will allow for greater traceability of products produced. In the Hotmill, roughly 280 – 340 coils are processed throughout a 12-hour shift. You would assume the current coil tracking system is sufficient in keeping up with the process and avoiding any issues. However, this is not the case. Lost coils are occurring too often, causing delays in processing and delays in customers receiving their product. This is not only frustrating for the customer but for the Hotmill too. Due to the sheer size of the Hotmill, a lost coil can take a very long time to find. 
The system in question allows you to locate products out of the area or into stock if needed to do so. It is important to ensure customer standards are met at all times. This is why there is a need to locate a product into stock. By organising the coils in this manner, further processing them becomes more efficient. Crane drivers are given locations of numerous coils. These coils are ready to be further worked on to meet the customer standards. In an ideal world with no issues, this process is easy and simple to follow with small margins for error. However, in the Hotmill area there seems to be culmination of errors that lead to coils being lost.


[image: DMAIC Template (DMAIC Stands for)]A basic diagram showing the DMAIC methodology and what is required for each part [1].


[bookmark: _Toc57391172]2.0 Define stage
[bookmark: _Toc57391173]2.1 High Level Problem statement 
The significant number of coils lost in the Hotmill every month is a cause for concern.

[bookmark: _Toc57391174]2.2 Refined problem statement
In this process improvement project, I will be addressing issues surrounding the current coil tracking system in place in the Hotmill at Port Talbot Steelworks. The current method allows for a significant number of coils to get lost during the process. This is an inefficient and unreliable system that can lead to great consequences. If a coil is lost in the system, then this leads to a delay in further processing the coil. This then results in a delay for the customer in receiving their product. 

[bookmark: _Toc57391175]2.3 Project scope
It is important to establish enough scope in the project. The significant increase in lost coils is caused by a lack of effort and commitment from the team members and crane drivers to do their jobs properly. If the crane driver needs to move a coil out of position to reach a different coil, then they need to relocate the first coil on the database. Too many lost coils mean's that the Hotmill is behind schedule. 
Product traceability for a large industry like Tata is an absolute necessity. Due to the large number of products produced by Tata on a daily basis, being able to trace products back to when they were first produced will allow Tata to understand the history of this product and where it potentially went wrong [2].
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[bookmark: _Toc57391177]2.5 Steel making process
A brief diagram of the steel making process [3].

Raw materials refining process of ‘Carbonization’ to produce coke.

Raw material blends are fed/charged into the blast furnaces. The high temperature blast will create molten metal.

Molten metal is ‘tapped’ from the bottom of the furnace and into a torpedo.





Basic Oxygen Steelmaking. This part of the process removes a lot of impurities in the steel.
The liquid steel is transferred into water cooled copper moulds where they start casting for customer (Hotmill).
In this step, further alloys are added to the steel to achieve the correct chemistry for the customer.















[bookmark: _Toc57391185]2.6 Hot Rolling Process map 
In this process map I am showing all areas of the Hotmill that the steel has to pass through before it is ready for customer. The important area to highlight is the Hotcoil finishing section. This part of the process is where coils are lost. 
Coilbox – Transfer bar is coiled up and fed into finishing mill.

Furnaces – Receive readily casted slab from the slab yard.



Roughing Mill – Perform multiple passes on slab to reduce thickness and descale surface 





Finishing Mill – Product undergoes hot rolling process to achieve customer order

Coilers – Final presentation of product processed for customer









Hot coil Finishing (HCF) – Inspection and packing.





 Customer

[bookmark: _Toc57391189]2.7 Detailed map of Hotcoil Finishing process
In this process map you can see the breakdown of the different areas that coexist in the HCF area. 

Coilers 4 & 5 work in tandem and release coils onto the walking beams. OS1 are in charge of the beams and the markers. 


Cold mill product?


Send coil down walking beam 1.
Send around the back towards the coil carrier for the coldmill.

Yes
No



The pencilman is now in charge of checking the standard of the coils as they come down ‘WB1’ and ensuring they are marked and within specification.


Do the coils meet customer standards and are they safe to load out/go into stock?


Transfer coil to correct area.
Leave the coil travel down the beams.

No
Yes

The next location the coils will reach is the ‘Burgervan’. This is where final decisions are made on the standard of the product. If they are suitable for customer, then this is the final destination before they are sent out for delivery.

Has the coil been transferred to a different area?


Crane driver needs to move coil into designated area or locate into stock.
Book and load coil out into a wagon ready for delivery.
No
Yes


Linked to the burgervan is the rail cabin. The Rail operator is in charge of loading coils into wagons. These wagons are then booked out and sent to customers in Hartlepool, Corby, Llanwern and Trostre. Any other product that comes this way is put into stock by the crane driver.

Does the coil need to be rerolled in the temper mill?

Leave to cool in stock. Once cooled it is ready to be worked on in the temper mill.

No
Yes


Does the coil need to be worked on at all?
No
Yes
Send coil for packing.




Send coil to correct area for further work.


The standard of the coil can sometimes only be poor on the inner and outer few laps. There are areas such as the Light gauge, the Heavy gauge and the burning area in the Hotmill. In these areas, coils are set to standard via cutting or burning of laps on the outer or inner parts of the coil. Once these laps are addressed, the remainder product is of a good standard for customer.




Has the coil been further processed?

No
Yes
Send coil for Packing.
Why?



There are a few reasons why the product has not been further processed yet.

1. The coil is lost.

2. Temperature is too high.

Planned maintenance and production delays can also be factors however these are the main three reasons why a coil has not been processed further.
3. There are priority orders that need to be addressed first.

No
Yes
Send coil to auto bander.
Is coil now ready for packing?



The packaging area is sectioned into manual packing and auto packing. The auto bander operator will receive coils from the temper mill ready to be packed for delivery.


The auto bander and temper mill work hand in hand with each other. Next to the auto bander is the road operator. The road operator is in charge of loading and booking coils out for delivery via lorry.


Once a coil is packed ready for delivery it is located into stock. There will be a delivery schedule to adhere to. This schedule will contain a priority list of ready coils. The Road/Rail operators stick to this list to maintain customer satisfaction.


No
Yes
Refer back to last step
Has coil been packed?





Locate into stock ready for delivery.







[bookmark: _Toc57391190]3.0 Measure stage 
[bookmark: _Toc57391191]3.1 How was data recorded?
The data is generated automatically into the Rumba database. This is a historical database for every coil that comes into the hotmill. Each coil has its own identity and thus, its own history. There are select few individuals in the process that can alter the database. They can alter area codes according to the standards of the product coming through. 

[bookmark: _Toc57391192]3.2 Sources of variation
For the swift operation of the Hotmill process, operators and inspectors need to work hand in hand with one another. For the pencilman to act on the poor standard of a product, the quality inspector in the finishing mill needs to have actioned into the system that their inspection was up to standard. Prolonging this can result in a delay for the pencilman to act on a product. If the system has not updated in time, then the coil will be left to continue towards the burgervan. This variation adds a delay in the process. Furthermore, this decreases value for the customer as this coil will now need to be further inspected before a final decision is made [4]. 
The procedure in place already allows for repeatability and reproducibility of measurements due to the same operator working a 12 hour shift [5]. The only way to further control this type of variation is to improve communication between the quality operator and the pencilman.
Another source of variation is the judgement and interpretation of the operators and inspectors. Every 12 hours these positions are performed by a different employee. Their version of what is up to standard and what is not will vary. This variation could cause problems down the line e.g. Pencilman changes code of coil to R3 for temper mill processing due to poor presentation. Burgervan operator changes the code back as the coil is within specification of customer. This is also known as ‘Bad flow’. This is a breakdown in the process that creates unnecessary work for the Burgervan operator [6].






[bookmark: _Toc57391193]3.3 Data Collected
In the Hotmill, the same database is used throughout the whole process. This database automatically accounts for all products passing through the area. This is a visual representation of the total number of lost coils per day in the Hotmill during September. The number fluctuates as coils are found. However, more coils are also lost in the process of finding others. 











[bookmark: _Toc57391194]4.0 Conclusion
To conclude, I believe the Hotmill coil tracking system is dated and no longer effective. The loopholes that appear in the system are causing too many lost coils to get logged into the system. This directly affects productivity and processing of products quickly and efficiently. There are a number of significant factors related to the causes of lost coils e.g.  improper training, employee competence, lack of leadership, laziness and lack of common sense. These factors can all be addressed accordingly with regular training. Alongside training, positive reinforcement for good and productive work can have a positive impact in the efficiency of the process. By increasing value in their processes they are directly increasing value for the customer [7].
A different approach to addressing these issues would be to use a completely different system however due to the dated nature of the Hotmill process, implementing a new method of tracing coils would be very difficult. Instead of introducing a new system, the Hotmill should aim to produce their products to customer satisfaction at the first occasion. Limiting the use of the temper mill through improved production is the best way to avoid lost coils. Not having them in the area in the first place means they can’t get lost.
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