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[bookmark: _Toc9188398]Executive Summary 
The project came back on time and hit its goals/targets for reducing steering induced line stops and allowed the line to run at 270mpm, due to a good planning process and a use of a team, which works well together, which in turn lead to good results.  The need for a good defensible plan was required to allow for good solid planning. The planning process is a critical part of any project as this ultimately decides whether it will be a success or not. A great effort in planning means the project will then flow with little problems as they should be mitigated before the project start. 
It is important to have a balanced and motivated team you can uses tools such as Belbin’s model, expectancy theory, Tuckman’s model, Herzberg’s two factor theory, Maslow’s hierarchy of needs and SMART objectives to do this. 
 Risk assessing jobs is very important and tools such as critical path analysis, PERT and cause and effect diagrams as good tools to use for this. 
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[bookmark: _Toc9188400]Introduction
During monthly line review process meetings, it was constantly being identified that there was a speed of work issue (SOW) on a particularly new order for the line. This order proves very lucrative for the business and this non-conformance to speed of work was reducing the efficiency of line and therefore costing the company time which is money. It was identified the that the main reason for this was lack of control of steering of the strip on the entry end of the line, the lack of control of the strip on this order was also inducing line stops due to tracking, due to a large amount of new inexperienced operators on the line. Every line stop would cause 1.5 tonnes of scrappage in the line which was very costly for the company.  Due to this it was decided that the line performance improvement team needed to look at this issue and rectify it.






















[bookmark: _Toc9188401]The Project
A meeting was held as a team to decide on the best way to tackle this problem, from the meeting next steps were created, and sent out to the team to give clear direction of what was required from each person.  Out of the first meeting it was arranging to run a trial of the problematic material and as a team we thought it was important that we did a “look and see”.  A time was arranged with the production schedulers to run these coils, so the team could make themselves available from there busy schedule and use peoples time effectively.
From the “look and see” it was established that the product width was the issue as it was as wide as our steering unit light source, this then stopped the unit seeing light and therefore was unable to control the edge of the strip leaving the operators having to control strip position manually and having to run the line slower than its target speed. Contact was then made with the OEM of steering unit to see if an upgrade of the light source was possible, unfortunately due to the age of the kit it was not possible to upgrade the current unit, if this issue was to be rectified new kit would need to be bought and installed. Due to the amounts of these wide orders being scheduled to the line and the crippling effect this was having on performance, money was allocated to upgrade this system and we were tasked as a production improvement team to source the new kit and install it as soon as possible. 

The performance improvement team which I am a member consists of Two mechanical engineers, One Electrical engineer and is headed by a production manager. This mixture gives the team a very good balance of knowledge, perspectives and Skill. 
The objectives and priorities of the project need to be identified and entered before anything else. These Objectives need to be SMART- see appendix 1

	Name
	Position
	Responsibility of project

	Gregg Fortey
	Manufacturing support engineer (Mechanical)
	To spec and buy equipment, manage budgets and oversee project. assist with Commissioning.

	Peter Temple
	Technical Maintenance engineer (Mechanical)
	Plan and oversee the project mechanically, project planning, organising of contractors to do the work, day to day management of project.

	Gareth Jones
	Manufacturing support Engineer (Electrical)
	To spec and buy equipment, manage budget. Plan and oversee Electrical installations and software modifications. Assist with commissioning

	Andrew Fagan
	Production Manufacturing manger
	Provide product specifications, analysis of line performance, chair meetings, secure funding for project. Assist with commissioning



This team is a long standing and stable team, which works together well due to clear communications, agreeing on targets as a team and knowing what our objectives are.  When working as a team there are many ways to motivate and form teams such as Tuckman’s model see appendix 2, Maslow’s hierarchy of needs see appendix 3, Herzberg’s two factor theory of motivation see Appendix 4. Also, another theory is Belbin’s theory there are nine clusters of behaviour see appendix 9. Each team needs access to these behaviours to become a high performing team, most people will have 2 or 3 of these team roles so you do not require 9 people to form a team, you can find out your strengths and weaknesses by carrying out a Belbin self-perception inventory.  I carried out this inventory and my main strengths were implementer, Co-ordinator and shaper. If feel that these strengths suited the roles I was given very well, and these tasks were given to me because of these strengths and to also to aid further my professional development.  I feel the team I work in performs well due to us having a very good coverage of these behaviours.  
To justify this money being allocated we had to feed back to our manufacturing manager the plan of how we were going to achieve this for him to then present it to the works management team of how the money was going to be spent and how we were going to achieve implementation. This plan therefore needs to be defensible.
 (Webster, 1999) states the plan is called this as when correctly built it can be presented confidently and then defended and the process involved covers all aspects of a project and each part of the plan leads logically to the next part. See figure 1 below. 

Figure 1.
[image: Image result for the defensible project plan]
www.Slideplayer.com (2019)

After establishing that new kit would be required it was important to come up with an accurate cost of which the kit and installation would cost, in time and money and make sure that the possible benefits out weighs them. After we received the product specification, it was my responsibility to find the best position to fit the new units and make sure they will fit into the line without causing any issues.  This had to be done before any planning of work could continue. 
 The line schedule was consulted, and I arranged for an Engineer from the company to attend site to agree on positioning of kit to avoid possible mis communication or mounting in wrong positions which could cause big problems to the project. After the positions of the steering units had been agreed a project plan could now be put together as the we could now quantify the amount of work required. 
Project definition – Too increase line speeds on 1100mm wide strip from 200mpm to 270mpm and stop steering induced line stops by installing wider steering units to the entry end of the line.  This was a good definition as it was very measurable and easily to monitor. It also was very descriptive of where the issue was on the line. 
Schedule and resource – As the amount of work was quantified, as a team we decided the best time to carry out the work was our annual shut down, this would give us time to install and test all the new kit with no loss to production. This job was then added to our maintenance project pack. In the maintenance plan resource and timings are put against the job as well as a critical path of what jobs need to be done at what time and by who. This gives clear achievable goals. 
Figure 2 – The Maintenance plan timings
[image: ]







Figure 3 – Planned work and timings. 
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Figure 4 – ECCS 4 Manning requirements for the annual shutdown.
[image: ]
The manning list gave clear indication of how many people of each skill set would be required for each day. This allowed us to make sure that these numbers were clearing communicated to contractors and to also make sure that the manning levels for each day were achievable, if not work would need to be re-planned.
I found this planning process very good as it allowed us to assign the correct people and timings to jobs and schedule the jobs to the correct days to make sure they get done in the right order with the minimal amount of delay. It also allowed us to check for possible clashes in work. From this planning process we knew that there was no other work going on around the Entry steering upgrade.

Risk Management – 
One of the key gateways for this project is to install the kit in a set period of time and finish the installation on time to allow for permits to be cleared and commissioning to begin. If this fails to happen it could lead to delays and failure to hit our maintenance target.  Mind tools.com (2019) says “a Benefit of critical path Analysis is that it helps you to identify the minimum length of time needed to complete a project, it helps to identify which steps you should accelerate to complete the project within the available time.”
Programme Evaluation and review is a variation on critical path analysis it takes a more sceptical view of time estimates to use it you estimate the shortest time, most likely time and the longest time and enter it into the equation below;
shortest time + 4 x likely time + longest time
----------------------------------------------------------
6
(www.mindtools.com,2019)
This stops unrealistically short time scales being assumed as the project timings and gives a more realistic time scale for the project. 
Below is a critical path analysis for the commissioning/testing of the steering unit, this gate was is important as we cannot hand back the line to production unit the steering units have been tested and commissioned. 

Figure 5. 
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From looking at the critical path analysis (figure 5) it shows that the job will be completed on time but with no time to spare. From looking at the chart the main reason for this is because the actual installation of the steering units can’t happen till day 3 of the 5 day stop as modifications need to be done to the line before installation can begin. 
It was very important that work was completed on time to allow the line permits to be cleared on target (see figure 2) for this to happen a few factors were considered;
 Job timings, we could see from the plan that the first part of the stop was very heavily loaded with mechanical modification work, this was a big part of the job. To reduce the time of this job we could either put more manning on it or carry out preparation work before hand, due to the manning requirements for that day, we were unable to provide more manning (see figure 4), so it was decided to carry out the bulk of the preparation and modification work on the small 8-hour line stops leading up to our annual stop. This allowed the steel work and guard modifications to be done, cable and control panel installations to be done and the software modifications were done before hand by the OEM manufacturer. The steering unit installation could now start to happen on day 1 instead of day 3.  This then reduced the amount of work to be done at the time of installation and would allow the new steering units to be fitted with minimal amount of work, this then enabled us to free manning towards the end of the week, to support our other maintenance activities which also helped ensure that they would not over run either. 
The next risk identified was the kit being installed correctly and getting it to work, the decision was made to bring in the OEM manufacturing engineer to help manage the job and have him onsite throughout the job and for commissioning, this level of expertise would greatly minimise risk of things going wrong.  This company had installed the same system on other production lines within Trostre so we were confident they would do a good job.
Damaged/faulty equipment it was also identified that it was possible that equipment could not work or something could get damaged during installation. More time and resource were allocated to fitting the equipment into the line, more time would/could be taken to make sure the job was done properly and not rushed. Also, spare parts were ordered and would be on site before the installation date from the OEM to make sure that any failures where covered. 
Kit performance – This kit has been used on other production lines, so this had already been proven and investigated. We also consulted the other teams who have previously installed these systems for advice and tips, stealing with pride it is known as in Trostre. 
Material- Not having the correct material to would stop the commissioning from being comprehensively done.  A material list was created as part of the plan and it was ensured that this material was available for when commissioning was started. 
Manning – extra manning was requested for start-up and commissioning to help address any issues found to minimise any delays. 
A cause and effect diagram were used to identify these risks etc see appendix 7.
Quality – Webster (1999, p83) says “Quality means doing it right first time, is a direct result of planning and project execution”.  The upgrade needs to be reliable and user friendly and in the correct position for it to be used. The production operators we consulted as to where the best places to mount the control panels, this allowed us to get it right first time and not have to revisit this.  The extra time gained on the project allowed us to work with less pressure and ensure quality and it made sure that it was not sacrificed for time saving.  
Budget – as part of the planning process All the resource and parts are entered into our SAP system this then generates a very accurate costing for the job. This allows us to see exactly how much the project is going to cost. The sap system is a very good tool for managing budgets and predicting future spend. We have a very realistic cost and that then allowed us to stick to it and the project therefore came in on budget. 

I felt the overall planning of the project set us up for success as we correctly identified risks and mitigated them, we came up with a very accurate cost and therefore were able to stick to it. The resource plan worked very well, and we had the correct resource on the right days and the objectives for each day’s work were very clear. 
Due to the good planning it allowed the project to finish on time and well before the deadline of the annual maintenance stop, the down side to this is that we could not make use of the extra time due to the isolations on the line for other maintenance activities to be carried out. This was something we could not negotiate on as safety comes before any other target. But by carrying out the preparation work in advance and completing the project in a shorter time it took the pressure off the job, allowed us to do a better-quality job, not to have to revisit anything later and allowed us to free up preciously restricted resources to assist on other jobs.   
[bookmark: _GoBack]Then during the commissioning, we hit two problems, one was a further modification and software mods were required to get it to work and the centre point of Pay off reel no.1 had to be offset to make the strip centre into bridle one. These issues were done with little time implications due to the extra resource we had arranged to support the job and the expertise of the OEM Engineer who had in-depth knowledge of how to rectify these problems. 
A review meeting was held where we could discuss whether the project had met its goals. The only issue for myself was that when the line was running some of the new hydraulic pipes were not sufficiently bracketed due to flexi hoses being used by the OEM manufacturer engineers. In future I would contract a specialist hydraulic company to do any hydraulic adaptations. This issue has been rectified. There is a line speed macro that can be used to interrogate line speed data, an example of this data can be seen in appendix 10. It was seen that the new steering unit has now aloud the production operators to run the line in automatic control on the 1100 width order and at 270 meters per minute a 70mpm improvement with no line stops for this issue. The project was deemed to be a success, but monthly review meetings of line performances will keep track of this.  See appendix 5 and 6 for further opinions of how the project went. 
























[bookmark: _Toc9188402]Conclusion 
Overall the project was deemed to be success mainly due to a good planning process and an effective, balanced team to implement it. The specialist contractor that was used to assist with the installation was very organised and knowledgeable this help greatly in ensuring correct installation and rectifying any commissioning issues allowing the equipment to be handed over to production use on time and allowed us to deliver quality. 
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S - specific, significant, stretching
M - measurable, meaningful, motivational
A - agreed upon, attainable, achievable, acceptable, action-oriented
R - realistic, relevant, reasonable, rewarding, results-oriented
T - time-based, time-bound, timely, tangible, trackable 
 (www.projectsmart.co.uk,2019)
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[bookmark: _Toc9188407]Appendix 3 – Maslow’s Hierarchy of Needs

Maslow developed his theory of individual development and motivation in 1943 (Mullins, 2016).
              
Figure 1 - Maslow’s Hierarchy of needs pyramid.
                                                            [image: C:\Users\New User\AppData\Local\Microsoft\Windows\Temporary Internet Files\Content.MSO\683EEEA8.tmp]

                                                                             (www.simplypsyschology,2019)


Maslow proposed that human needs are arranged in a series of levels, in a hierarchy of importance. People always want and always want more and what they want depends on what they already have (Mullins, 2016). 
These needs as shown in Figure 1 is as follows;

Physiological needs - These are the persons very basic needs, eating, drinking, breathing, sensory pleasures, activities and maternal behaviours etc. 

Safety needs - Safety and security, freedom from attack, protection from danger and the need for orderliness and predictability.

Love/Social needs – Affection, a sense of belonging, social activities and giving/receiving of love.

Esteem needs – Self-respect, this involves confidence, strength independence/freedom and achievement. Also, reputation, prestige, recognition and appreciation are important factors. 

Self-actualisation needs - Maslow’s definition is as follows, “It may be loosely described as the full use and exploitation of talents, capabilities, potentialities etc. Such people seem to be fulfilling themselves and to be doing the best that they are capable of doing. They are people who have developed or are developing to the full stature of which capable” (Very well mind, 2019). 
Mullins (2016) states that once a lower need has been satisfied it no longer acts as a motivator. Only unsatisfied needs motivate a person. 

Although there is a hierarchy Maslow states that even though most people have these basic needs the hierarchy is not necessary a fixed order.
Although Maslow did not originally intend this to be applied to the work place, it is very easy to see how it applies. 
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[bookmark: _Toc9188408]Appendix  4- Herzberg’s Two Factor Theory of motivation
 
Another major motivational theory is Herzberg’s Two Factor theory. According to (tutor2u,2018) Herzberg had close links with Maslow. He believed that there were factors that a business could introduce that would motivate employees to work harder, which are the motivators. There were also factors that could/would demotivate workers if not present, these are hygiene factors. Hygiene factors do not directly motivate employees to work harder. 
  
[image: Two Factor Theory of Motivation: Motivators & Hygiene Factors]





[bookmark: _Toc9188409]Appendix 5 – Interview with Manufacturing support engineer Electrical
Hi Pete,
 
Project Good Points:
 
· A lot of prep work was done on the previous two maintenances…
· Control signals run in.
· Control Panel fitted.
· Cable containment.
· Software modifications were designed before hand
· Mechanical modifications to guarding and framework was designed as much as possible beforehand.
· Annual maintenance was planned well, so no other work was being carried out in the area.
· The company used Crystil engineering and the engineer Chris Strirland are very competent in what they do, and planned everything well.
· All spares were on site and ready as needed.
 
Project Bad Points:
· The way the permits needed to be written for other maintenance activities held back commissioning by 24hrs (didn’t delay line start up tho)
· Should have had a pipe fitter to assist with fitting new valves and pipework.
· Commissioning of POR 2 sensor hit problems, because of the modifications needed to be done to the sensors frame we had to change the setup of the sensor. (this is now not compatible with POR 1).
· Sensors setup to line centre (what we thought anyway) but when line went in to production it was learnt that there is an inherent offset in the line of around 12.5mm so this has been added in to the offset of the steering out. (When POR 1 is centred , the centre of the reel doesn’t line up with centre of Bridle 1 apparently).
 
This update as allowed to run the 1058 wide (1100 incoming) at speeds of around 270mpm where as we were at 200mpm before the update.
 
If you need anymore information just ask…
 
Met vriendelijke groet / Kind regards,
 
Gareth

Gareth Jones
Manufacturing Support Engineer (TFS)
Coatings
Trostre Works
Llanelli
SA14 9SD
 
Tata Steel
T:  +44 (0)1554 712132
M: +44 (0)7791 622815
E: gareth.jh.jones@tatasteeleurope.com
www.tatasteeleurope.com


[bookmark: _Toc9188410]Appendix 6 – Interview with Manufacturing Support engineer (Mechanical)

Hi Pete
 
I agree the entry steering is a good project.
 
Good things
Frames were perfect size for job
All prep work was done prior to annual shutdown and installation.
Contractor was well organised and didn’t need a lot of support.
All equipment needed was supplied ready for the job
 
Areas to Improve
All pipes needed bracketing.
Use different hoses or even steel pipes for the valve inter connections
 
Kind regards,
 
                     Gregg

Gregg Fortey
Mechanical Manufacturing Support Engineer
Coating Department
TATA Steel
Trostre Works
Llanelli
Carmarthenshire
SA14 9SD
 
T:  +44 (0)1554 712677
E: greg.fortey@tatasteeleurope.com
www.tatasteeleurope.com
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Step 1: Identify the Problem
Step 2: Work Out the Major Factors Involved
[image: Example Fishbone Diagram: Step 2]
Step 3: Identify Possible Causes
[image: Example Fishbone Diagram]
Step 4: Analyse Your Diagram
(www.mindtools.com,2019)

[bookmark: _Toc9188412]Appendix 8 – Vrooms expectancy theory 
[image: Image result for expectancy theory]
(www.pressbooks.com,2019
[image: Image result for expectancy theory]


(www.slideshare.net,2009)
[bookmark: _Toc9188413]Appendix 9 – Belbin’s Model
Belbin’s team roles are a fundamental approach that is followed by managers and team leaders all over the world and allows each member of a team to add their best characteristics. This process allows you to quantify people’s strengths and weaknesses. It does this by dividing the group on 9 different roles, (www.sketchbubble.com,2019). You can find out your strengths and weaknesses by carrying out a Belbin self-perception inventory
[image: Image result for belbin team roles]
(www.aspiresys.com,2019)
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Apologies for the delay in supplying this information so late, the model picked up a flaw in the macro and didn’t generate any data until today

Week 19 results impacted by the supply of steel, A rota didn't produce any steel at all!
D rota again top of the pops with 95 % compliance against the ref speed and C rota top with and average speed of 281mpm which confirms the raw material

influence

Not a bad performance but not as good as where we were!

Junk |V

Team Leader Rota Av speed Ref speed
A | Darran Williams A 226 94.9
B | Timothy Thomas B 235 98.6
C | Martin Rees c 242 102.1
D | Gary Lewis D 237 99.7

Team Leader Rota Av speed Ref speed
A | Darran Williams A
B | Timothy Thomas B 209 22
C | Martin Rees c 281 54
D | Gary Lewis D 231 s
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