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This report is based on a project that was completed in Tata Steel. The project is based around improving the correlation between single sheet tester samples (SST) and the on line loss charts. A team of eight people was created using Belbin’s team model, so the team has a variety of skills and personalities. The project needed to be successful as a vast majority of coils were getting reprocessed either due to damaged samples or the calibration coefficient in the loss tester was wrong. This created extra reprocessing costs and also effected the yield which was detrimental to the company. Throughout the project DMAIC continues process improvement techniques were used and discovers the following changes need to implemented;
· Edge trimmers.
· Improved sample rack.
· Calibration of the on-line loss tester.
Gantt charts were used to monitor the project and examples of Gantt charts can be seen in this report.
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This document is a reflection of a project that was completed at Orb Electrical Steels in 2018. The aim of the project was to calibrate the M line magnetic loss tester and to understand why there was discrepancies between the tested panels and indicative loss given by online loss tester. Every magnetic loss in this document is shown at 1.7T 50Hz (W/kg). A 500mm square sample off an M line coil will give an accurate loss for the part of the coil in which the sample was taken. An on-line magnetic loss tester is used to monitor the core loss throughout the length of a coil. The loss is measured on-line and a calibration factor (m) is applied to convert the on-line loss value into a loss value at 1.7T and 50Hz W/Kg. This gives an indicative loss value for the strip full width and full length of the coil. Currently the correlation between SST sample and the on-line loss tester is poorer towards the higher and lower magnetic loss values. The aim of this investigation will be to look at improving the correlation between the SST samples and on-line loss charts. The on-line loss tester has the capability to use up to fifth order polynomial, the order that previously was used was Y=mx, this report lead to the introduction of Y=mx+c equations.
 Loss (Epstein) = on-line loss * Coefficients ( y= mx+c) = loss at 1.7T 50Hz (W/kg)                                            
A team was assembled that could problem solve and carry out tasks needed to complete this project. Throughout this document, an in-depth self-evaluation takes place on how the team performed. Planning, execution, analysis and team working are all analysed throughout this document. A list of the team and their roles are outlined below;
Lewis Millard 	-	Shift Quality Technologist	-	Project lead
Colleague 1	-	Process Specialist		-	Product expert and data analyser 
Colleague 2	- 	Section Manager		-	Facilitator 
Colleague 3 	-	Team Leader			- 	Process expert
Colleague 4	-	Engineer			-	Process expert and Implementer
Colleague 5 	-	Shift worker			-	Production
Colleague 6	-	Shift worker			-	Production
Colleague 7	-	Shift worker			-	Production 
This assignment will reflect on the group working projecting using Martin Hampton’s guide to reflective writing [1].
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The first challenge that occurred during this project was that the original team didn’t include any production workers. Without having any production workers, the team would have been heavily stacked with thinkers and organisers. From previous experiences, if production workers are involved in the project, they will have a sense of ownership the team will reach its goal quicker. Without a variety of characters, a team full not function effectively. Belbin’s team theory recognises “Each team needs access to each of the nine Belbin Team Role behaviours to become a high performing team” [2].  Using Belbin’s advice, a team of eight people was assembled to achieve the goal. Having nine people is not critical for the team as each team member can show more than one of the nine behaviours [2]. For an effective team, Belbin’s nine behaviours are essential from colleagues [3].  The team worker role will be carried out by the 3 shift workers due to their listening abilities. Colleague 4 which is the engineer carried out the roles of the implementer and complete finisher. Colleague 3 carried out the role of the specialist and monitor evaluator due to him working on the relevant production unit and controlling what happens on shifts. Colleague 2 Carried out the role of the shaper and resource investigator due to his drive and his ability to achieve goals. Colleague 1 carried out the role of the plant and specialist due to his experience and knowledge of the process. Finally, I took the role of co-ordinator due to my ability to clarify goals and delegate work appropriately.
Throughout the project it was apparent that unexpected problems would occur and this would interrupt the efficiency of the team. The development of the team did not adhere to B.Tuckman’s theory of “Forming, Storming, Norming and Performing” as constant challenges occurred which resulted in continuous brain storming sessions [4].  A naval postgraduate schools report argues that the Defence Acquisition University’s model is better suited that Tuckman’s. This model has three stages, “Forming, Norming and Performing”. It doesn’t include a storming stage as their team faces constant problems so are continuously storming [5]. Furthermore, I now realise that the team adhered to DAU’s model rather than Tuckman’s because of the unexpected problems that occurred throughout the project that needed brain storming on shifts to finish various stages or targets. Colleague 3 was extramental in this process as his ability to make quick decisions on a night shift when he couldn’t contact the team for advice. The issue that he faced was that the shear that cut the samples was sticking and this was damaging the SST samples. He stopped the production and got the fitters to change the shear. This is an example of the continuous storming phase that occurs throughout a team’s development. 
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Figure 1 [6]
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Throughout the project, conflict between the team was rare and only occurred at the beginning of the project. The first conflict was in the team was between myself, colleague 2 and colleague 7. To increase the best chance of having a damage free SST sample, colleague 7 was asked to take extra discards at welds as areas of steel strip around the weld was more susceptible to having damage. The task that Colleague 7 was asked to complete required him to take responsibility of keeping samples damage free. Colleague 7 is an example Douglas McGregor’s theory X as he argued about his given task.  McGregor’s theory X implies that certain employees avoid responsibility and need to be given motivation to complete tasks by micromanagement or extrinsic rewards [7]. Colleague 7 needed to be managed differently to colleague 3 which is a Theory Y employee, Michael P. Bopic’s report emphasises this by stating certain types of employee respond to “Theory X management better than to Theory Y management” [8]. Ultimately, colleague 7 completed his task as myself and colleague 2 explained the importance of his task and how it reduced reprocessing costs which aided his extrinsic rewards (bonus scheme).  In the future, I will explain the reasons of why they have been asked to complete a task to each member of the team in person instead of producing an A3 plan and sending it out on an email. I will also ask the team leader apply positive reinforcement regularly to colleague 7, Stephen F.Jablonsky’s reinforcement theory suggests that type of management works well with theory X employees [9]. 
Another conflict occurred when during a weekly review of the projects performance, it was identified that sample cutting rate had decreased through the weeks and was impacted the speed of work of the magnetic testers. The team leader explained that the toilets in the team’s area had been vandalised and was out of use so the sample cutter had to travel to the other end of site to use the toilet. Colleague 5 had been suffering from a lack of motivation due to physiological needs being breached. Maslow’s hierarchy of needs recognises the importance of “basic needs” such as safety and wellbeing to reach “self-actualisation”, the pinnacle of Maslow’s pyramid [10]. Immediately the toilets were repaired and the sample cutting rate increased. To prevent this type of issue affecting the project, washroom and toilet facilities were included in the daily management meeting to correct quickly.
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Figure 2 [11]

Throughout the project, cohesion was apparent with the shift team and the engineer. The two parties were vital in setting up the side trimmers that would remove edge damage and improve the correlation between the online loss and the samples. From their good work, the team was mentioned in the TATA Steel European news letter which created satisfaction for all employees involved.  Frederick Herzberg’s theory of motivation occurred from this newsletter, the team’s performance increased as they were satisfied by their recognition from their peers [12]. In future I will continue to give recognition to the team due to the positive effect in created on the team’s performance. Mark Tietjen’s report implies that job satisfaction is the greatest benefit to the team’s performance [13].

[bookmark: _Toc39503177]Section 3

For this project, standard operation excellence (SOE) was used as a management methodology. This type of management style is very new and being rolled out across Tata Steel Europe. SOE is a mixture between lean manufacturing and Kanban management styles. Lean manufacturing is a management process which focusses on removing unnecessary activities and maximising productivity [14]. Kanban management system is a Japanese method of managing availability in a system by using visual aids to allow stock to be processed through a plant with maximum efficiency [15]. SOE methodology encourages shop floor workers to participate in decision making and problem solving with managers. An example of this came in a planning meeting, colleague 6 offered critical advice in engineers when changing the design of the sample storage rack. This highlighted the importance of shop floor workers being apart of the planning process as they use the equipment everyday so they are the expert. If colleague 6 wasn’t present, the sample rack design would have been incorrect and difficult to use by the shop floor workers. Herzberg’s motivation theory emphasises the importance of job satisfaction, as colleague 6’s idea was implemented this gave him greater motivation to carry out his role [12]. Having applied the SOE management style, I have learnt the importance of involving all type of colleagues in decision making processes. I believe this management tool was critical in achieving a successful outcome. 

An issue that was highlighted using 6-sigma, was that the M line loss tester calibration had the capability of achieving a higher accuracy of loss if it was calibrated using the correct polynomial order. Colleague 1 used a 6-sigma technique called DMAIC throughout this project to aid problem solving and decision making.  DMAIC is a continuous process improvement tool which means define, measure, analyse, improve and control [16]. Using 6-sigma’s DMAIC tool, colleague 1 defined the problem as a poor relationship between SST samples and online loss. Colleague 1 measured the problem using SQL data from the loss tester and sample results to produce a scatter graph which he analysed. The solution was to change the calibration coefficient. The previous order that was used was Y=mx, this was changed to Y=mx+c to produce a more accurate online loss when compared to the results of an SST sample. This was implemented using a trial and only used on a limited amount of tonnage so the changes could be analysed. Once the changes were proved to be successful a management of change was produced and a new method of calibrating the online loss tester was standardised. The understanding of 6-sigma tools is essential to solving problems. I am certain that if colleague 1 was not 6-sigma trained the project would have failed. If I was to lead another project, I would encourage my staff to be 6-sigma trained due to the benefits seen throughout this project.
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To monitor and review the projects performance, a Gantt chart was created. A Gantt chart tracks time against tasks applied to a given person. The Gantt chart below was created in a meeting with the team so that every member was able to give their opinions on the tasks that was chosen for them. The team would then give me feedback on their timeline that had been given to them. A protect management article suggest that it is critical that all members of the team are able to see the Gantt chart to understand the scope of the project [17]. After finishing the project, the Gantt chart was instrumental in achieving timelines and keeping the project on plan. In the future I will continue to use Gantt charts as my main tool for planning and monitoring projects.
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Figure 3 [18]
A technique that wasn’t used in this project was critical path analysis. This type of planning tool I discovered during my research and I believe this tool would have made my project more precise. Critical path analysis could have given me a better chance of achieving the project finish in the quickest time possible. Even though I finished the project on time, a critical path analysis stated that if I scheduled the sample racks installation at the same time as the trimmer’s installation, I would have completed the project a week earlier. A review in project management by Barry Dwyer suggests that CPA should be used in conjunction with Gantt charts as Gantt charts indicated how slack time can be exploited as they are easier on the eye [19]. Having analysed critical path analysis and now understanding the benefits of knowing if activities are critical and if activities have float, I would use this tool in further projects. Also, by understanding if activities have float or are critical, I can prepare my scheduling better as I would be aware of the earliest start time (EST) and the latest finish time (LFT).
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Conclusion

This project was a success as the changes implemented saved the company over £100,000 per year.  With the research completed on various theories, I believe that if I was to complete another project it would be more efficient and I’d have a better understanding of how to motivate my fellow peers. In the future I will continue to use lean manufacturing methodology as it is critical in building a sustainable business. Next time planning a project I will use CPA to ensure that the quickest route is established to achieving the final target.
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