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[bookmark: _Toc140864949]Introduction
[bookmark: _Toc140864950]Department overview
The process being under review belong to the raw materials department.  This department exists within the scope of the technical laboratory department and, broadly speaking, serves to provide quality data and detailed analysis to other areas of the business to assist in their decisions making processes.
The purview of this department is to sample, prepare and perform simple analysis on materials being supplied to the blast furnace of Port Talbot steelworks, these include but are not limited to:
1. Imported iron ore.
2. Imported processed iron ore (concentrates, pellets, and fines).
3. Imported coals.
4. Imported coke.
5. Coke produced from the Morfa Coke ovens on site.
6. Sinter produced on site.
7. Additional Ad-hoc works requested by departments.
For the purposes of this document only the first two shall be considered.
[bookmark: _Toc140864951]Relevant duties overview
The duties relevant to this document involve the collection of raw iron ore from the stockyards. This includes:
1. The sampling of iron ore from its respective stockyards with a focus on obtaining a representative sample. 
2. Homogenization of the sample to ensure collected sample is representative of 20,000 tons of shipment.
3. Analysis of material density.
4. Analysis of material moisture content.
5. Analysis of material sizing (only on pellets).
6. Crushing of the sample into a powder for further analysis.
These processes are applied for every 20,000 tons of iron ore cargo received.
[bookmark: _Toc140864952]Identification of customer needs
[bookmark: _Toc140864953]Who is the customer?
In order to begin the process of value added analysis it is important to define who the customer is and what they value. Value added as defined by the oxford dictionary is defined as “the amount by which the value of an article is increased at each stage of its production, exclusive of initial costs” (McIntosh, 2013). Value is what the customer considers valuable, not what the people performing the process think is valuable.
The most common and simple way of identifying your customers is by looking at who the final product is shipped to once it leaves your factory. When looked at through this lens however, the entire process of analysing incoming materials does not add value to the product - the actual steel made in Port Talbot. 
This conclusion (while unflattering to my current position within the company) stands in agreement with the philosophy of the lean manufacturing system wherein “It is now almost universally the practice in the best lean-production companies to deliver components directly to the assembly line, often hourly, certainly several times a day, with no inspection at all of incoming parts” (P.Womack, 2007).  
This leads us to Suggestion 1: Change the current supply model to ensure that materials flow from the boat to the blast furnace fully confidant in what the supplier has provided. Thus, the need for the department has been removed.
By this perspective the assessment on any one part of the process changes. It becomes more about questioning if the non-value added activity is necessary or not. This attitude and perspective may be useful to maintain on a larger more strategic view of the department within the company. On a less strategic level it limits the degree to which we can analyse individual processes.
There is more than one way of identifying customers however, and in a company as large as tata steel customers are more often internal than external. From the perspective of the laboratories the customer can be described as the plant itself, with the information provided to the various technical and production managers being our product. 
This is the perspective through which analysis of all processes will be performed. 
[bookmark: _Toc140864954]Voice of the customer
In order to identify waste within the system it first crucial to identify what the customer values. By defining value, we can then define waste, since waste can be defined as resources consumed without adding value. 
Obtaining the voice of the customer in business-to-business or business-to-customer relationships varies in difficulty and technique. Some of the techniques include the use of surveys and focus groups, or a longer term discovery process between a specialist from the supplier company and the customer’s company.
For internal customers the process is simplified, with direct lines of communications and periodic reviews of what the business requires of a department. Long standing relationships and open lines of communication result in the creation of the “Service Level Agreement”, henceforth referred to as the SLA.
[bookmark: _Toc140864955]Service level agreement
In the case of the technical laboratories the SLA (service level agreement) can be summarised as the following 
The Raw materials department covers sampling, preparation and analysis of materials intended for use within the blast furnace. This is to be completed safely within a reasonable time frame and in accordance with ISO-17025.





[bookmark: _Toc140864956]Current operational standards
[bookmark: _Toc140864957]Going to the Gemba

In order to describe the current operations in the department it is important to differentiate the processes laid out in the documentation and the processes practiced day-to-day. The methods prescribed in documentation have not been updated to reflect changes that have occurred over the years since their creation.  
From this observation comes suggestion 2: a review of current processes and implementation of a standard process that reflects the reality of the workplace.
[bookmark: _Toc140864958]Process map
The following process map covers the sampling of raw materials from the tata steel stockyard (when it enters the raw materials department) until it is delivered to the analytical laboratory (where it leaves the raw materials department). 
While lean manufacture often requires a holistic view of the process start to finish using process the lack of documentation for the process once it leaves the area makes a holistic view difficult.
The following process map described the process as defined by the current operation standard, deviations from current operational standards will be highlighted in red. These deviations are neither documented nor standardised as operational crews responded to changing circumstances without coherent overview.
[bookmark: _Toc140864959]
Material is offloaded into stockyard.
Stockyard crews slew of a pile for safe sampling every 10,000 tons and mark with provided signs for identification.

Stockyard crews slew of a pile for safe sampling every 10,000 tons. Piles are unidentified as the signs were lost long ago.

Sampler collects 50 scoops of material into 5 labelled bags.
 
Samples are transported from stockyards to raw materials laboratories.
 
20k worth of samples is mixed in free standing riffler and split into halves. 
 
Sampler collects a sizable amount (~10kg) of material into 2 labelled bags. 
 
Discard/Bulk density
 
20k worth of samples is mixed in free standing riffler and split into halves. 
 
Remining sample is placed into spin riffler then split into 2/3 and 1/3 portions.
 
Discard/Bulk density
 
2/3rds split into 2 trays for moisture tests 
1/3rd retained for cargo composite 
1/3rd retained 
2 of the quarters are places in 2 sample trays and tested for moisture
1 quarter is retained for total cargo composite. Remaining quarter discarded.
 
Remaining sample is floor mixed and coned and quartered.
 
Cargo composite mixed with all other cargo composites placed in a tray for moisture testing. 

All information produced by the raw materials laboratory is fed into an excel spreadsheet for the current shipment, the file organisation of this system is unstandardised and disorganised. This spreadsheet serves as the documentation that will be provided to external verifiers should it be necessary.
[bookmark: _Toc140864960]Identification of wastes

[bookmark: _Toc140864961]Definition of waste
In lean manufacturing the typical way of considering wasteful practices is the 3M’s (Pieńkowski, 2014):
1. Muda – Activity that consumes resources without producing value to the customer.
2. Mura – Irregular workloads, periods of high and low intensity.
3. Muri – Overworking your resources, be it manpower or equipment.
[bookmark: _Toc140864962]Muda
When considering Muda, it is most commonly split into 7 or eight categories: (Kettering Global, 2016)
[bookmark: _Toc140864963]Defects
The product or service is not fit for purpose, either by process failure or a failure of the design to meet expectations.
[bookmark: _Toc140864964]In this process the concept of a defect is altered slightly to mean erroneous results. Fortunately, this isn’t common in the process as the relative simplicity of the tasks and the straightforward nature of the results lends itself towards a low “defect” rate.

Overproduction
Producing more than needed. Creating excess inventory and swamping following processes
This system relies on a “pull” system, the process only triggers once a ship has berthed and begun offloading.
[bookmark: _Toc140864965]Overprocessing
Overly complicating the creation of the product or service.
The process requires multiple stages of splitting and mixing to produce a final sample. Given the effort involved in manual handling for each of these steps some means of reducing the number of steps involved may be beneficial.
[bookmark: _Toc140864966]Waiting
Equipment and personnel left waiting is resources expended not producing anything of value.
Since this task represents one duty out of many workers not processing iron ore are often performing tasks meaning that the work resources are often fully utilised. 
[bookmark: _Toc140864967]Transportation
Excess movement of resources represent wastes the time and money spent to move them.
A sample collected from 20kt of material is typically only 20-30kg, of this sample only ~4kg will be used at most. When viewed in total less than 20% of the material we retrieve from the stockyards is used to produce anything of value.  The rest is put into a skip and recycled as waste material. 
This is a wasteful process not only in terms of moving material between areas unnecessarily but also sees the material relegated to waste iron ore, a downgrade in its value (due to contamination from other materials in the skip). 
The solution to this may be found in performing the mixing and riffling necessary to produce a representative sample on site in the stockyards and only transporting material back that will be used.
[bookmark: _Toc140864968]Inventory
Holding inventory is considered a consumption of resources (mostly space) which doesn’t actively produce value for most customers. In addition, it can also work to mask production issues, making it harder to notice and rectify them.
Very little is kept in inventory as there is no dedicated means of storing the material. In fact, during high volume periods where the work builds up the sample bags are left in the work area, becoming a tripping hazard.
A dedicated place to store the material may mitigate the health and safety concerns, but prompt processing and disposal of waste will also solve the problem.
[bookmark: _Toc140864969]Motion 
Waste motion can refer to both the physical activities a person or machine might do in the course of their work. 
[image: ]Waste motion is found frequently within this process. One source of waste motion is the fact that tools required to do the job are often scattered randomly around the workstations in the area. Without a dedicated tool board, nor the 5s discipline to ensure that the tools are returned to it time is spent looking for tools that is not time producing value. (Chapman, 2005)
This is a systemic problem to the are with crews often spending 15 minutes a day looking for their equipment. This figure is largely anecdotal however and a fact finding mission to determine wasted time based on lax housekeeping should be a consideration for further work.
Secondly the riffle splitter provided is too large to have a permanent place in the work area and must be moved out of the way when not in use. This unit weighs around 40kg (above the safe handling limits for one worker). This movement is frequent for the riffle splitter as it must be moved into and out of position for every sample processed. Attaching trolley wheels to the riffle splitter would make handling the piece easier, reducing movement waste.
Lastly the workplace itself is not optimised for the process as many of the pieces of equipment for the task are scattered around the room haphazardly. Example splitting riffle.

These issues lead to suggestion 4: Improvements to working area



[bookmark: _Toc140864970]Unused talent – Often referred to as the 8th waste, this represents underutilising the skills of the people in the organisation. (Skhmot, 2017)
The working parties involved in the process are largely inexperienced with the majority of the team having worked here for around a year. In addition to this inexperience the training program has been haphazard, or simply non-existent at times. This has resulted in crews being trained by a mixture of internal staff and the external verifiers who are fed up with doing Tatas job for them.
This is another problem found within the department which now finds itself trying to patch its training records after a period of “sink or swim” mentality.
From this we derive suggestion 5: a review of training practices within the department. 
[bookmark: _Toc140864971]Mura 
The frequency of this task is entirely dependant on the shipping schedule that tata steel operates by. This schedule is typically cyclical, with large periods of inactivity followed by large ship turnover. This means that during periods of high activity, employees are hard pressed to find the time or resources to collect and prepare samples.
This is especially true when there are no concessions made to other duties at during peak activity. 
For an anecdotal example of this, it is typical for the person assigned to service the coke ovens to have the following schedule: [image: ]
This leaves 2 hours free to collect and prepare anywhere up to 100kg to 150kg of iron ore, excluding legally mandated breaks. 
This issue of finding time is additionally compounded by vehicle availability, since the department has access to one vehicle, which is shared between multiple people. This means that the vehicle is not available from 10:00am to 11:00am. 
[bookmark: _Toc140864972]Muri
The cyclical nature of iron ore importation means that the high load periods usually exceed what the department is capable of achieving. This means that when this task is performed it is broken up between people who are “finding time” to do it between other tasks, typically by rushing other work, increasing the risk of mistakes and accidents.
Whilst the full manning has enough redundancy to assign someone to these duties, staffing difficulties in the organisation have resulted in a department under optimal manning for over a year.




[bookmark: _Toc140864973]Recommendations
[bookmark: _Toc140864974]Potential options
[bookmark: _Suggestion_1:_Removal][bookmark: _Toc140864975]Suggestion 1: Removal of Raw Materials Department
The first potential option is derived from the initial discussion on whether or not the raw materials laboratories bring value to the business.
By redesigning the procurement method to more reflect that of lean thinking we may achieve a level of reliability in our suppliers where we are confident that we won’t have to check their work.
Realistically speaking this is a herculean task and would require a multi-disciplinary team working to change the way the entire business receives its product. Our interactions with suppliers who provide us with millions of pounds worth of materials as well as tackling the practical challenges of ensuring what leave ports in Australia and Brazil arrive in the same condition they left. Put bluntly he ideas of Just-in-time supply are attractive but impractical with the nature of the steelworks in its current state
[bookmark: _Suggestion_2:_Review]Suggestion 2: Review current working documentation 
Current documentation is not aligned with what is possible with the equipment available. Reconciling the documentation with what can actually be done would assist in standardising the process, opening the way for Kaizen style continuous improvement.
This is very achievable as the changes it requires are procedural, with no commitment to new investment or manning.
[bookmark: _Suggestion_3:_Reduction]Suggestion 3: Reduction of transportation waste by on-site sample preparation.
By obtaining a representative sample in the stockyards we avoid the motion waste of manual handling >100kg of sample and the transportation waste of carry it back to the lab just to bin 80% of it.
This could be possible but would require a change in process as well as investment in some new equipment. While the level of investment would be low (likely less than £5000), getting investment of any sort places an obstacle in the way of achieving this.
[bookmark: _Suggestion_4:_Improvements]Suggestion 4: Improvements to working area.
Placing the current riffle splitter on wheels is very achievable goal as it would require less than £100 of investment and would reduce the manual handling requirement of the task. This would justify the investment to the organisation as safety concerns take priority, the improvement to process speed would merely be a happy accident.
On the other hand, a full scale re-working of the area to improve process flow is a theoretically appealing option, but impractical as the business can neither afford the cost of shifting heavy equipment around, nor the down time it would cause.
[bookmark: _Suggestion_5:_Structural]Suggestion 5: Structural changes to training delivery in area.
Training in the current structure is scattershot and largely relies on operation staff training each other. This leads to a “Chinese whispers” scenario where training deviates from the standard with each subsequent trainer.
 Alongside the adjustment of documentation effort should be made to centralise the training process so new people are trained using the official techniques and processes. 
The task of becoming the central training figure would either be assigned to the lead technician in the area, or the technologist of the area. Both are figures who are expected to know the task, and both of them together represent the management staff of the area.
Closing comments 
There are a number of simple changes that can be made to the process that could yield disproportionate improvements. Implementation and maintenance of 5s standards, a review of documentation and training processes within the area, and simple reductions in manual handling.
These are all fairly achievable and should be considered the subject for further improvement processes.
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