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[bookmark: _Toc9191977]Introduction
[bookmark: _GoBack]Every year the Pickle Line and several other lines in TATA Steel Trostre have an annual maintenance (AM) over the Christmas period. The shutdown period for the Pickle Line is seventeen days with eight of these days dedicated to maintenance. There are hundreds of jobs scheduled on the Pickle Line with TATA employees, site-based contractors and external contractors involved. With all this work occurring, there are many planning meetings in order to arrange labour involving the Pickle Line Process Improvement Team (PIT), which includes mechanical, electrical and production, the areas management team and the planning department. This also expands to include the spares department and site-based contractor supervisors. The AM plan is in the form of a Gantt chart which is communicated to the site via e-mail and is reviewed daily during the AM. This project involves the planning process leading up to the AM and the AM period itself, both are reviewed frequently. There are several objectives for the planning period and the AM. These are all recorded and reviewed in the post maintenance review meetings. 




















[bookmark: _Toc9191978]Main Findings
Project management, as described by Mindtools (2019), is the “process of organizing the way that changes are implemented efficiently within an organization”. Project management needs to look ahead at the requirements and hazards of the project and be able to communicate the plan effectively, assess and monitor the progress and prioritise the work (Smith 2002). 
[bookmark: _Toc8933894][bookmark: _Toc9191979]Objectives 
Having objectives clearly defined as early as possible is important (Smith 2002). Setting SMART objectives would increase the chance of a project being successful (Mindtools 2019). 
There are two different sets of objectives for this project. The first set is for the planning process of the AM, this is to lock in the manning requirements four weeks before AM start date, the work list to be locked and all spares added to the jobs by the final maintenance meeting and isolation list ready five days before AM start date. These objectives are communicated during the first maintenance meeting except for the manning requirements. This is communicated via email well before lock date.
Initially I questioned why the manning requirements needed to be locked so early before AM, but the response from the project manager was, the senior management team deal with the financial planning and need an overview of costs. These objectives seem to meet all the criteria of SMART objectives. 
For the AM period there is a different set of objectives or KPIs, these are: 
· Completing all routine line inspections.
· Completing all planned work.
· Keeping within budget.
· Zero environmental issue.
· Zero health and safety issues.
· AM duration (Prime output time).
· Zero delays after AM.
These are recorded and reviewed in the post maintenance review meetings. Again, these objectives seem to meet all the criteria of SMART objectives. 
SMART objectives can be used to define the objective, focus the group on the tasks and manage time and resources efficiently. According to Turner (2009), if a project has a less specific or vague objective, this could affect the measurability and timeframe of the project.
Another way looking at project objective could be to use the objective triangle, Appendix 1.
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[bookmark: _Toc9191980]Teams
[bookmark: _Toc8933896][bookmark: _Toc9191981]Team Roles
	Core Team Positions
	Roles

	Area Engineer
	Project manager, accountable for all the below work.

	
	

	Planning Engineer
	Chair planning meeting, create all documentation, communicate all documents, create project plan.

	
	

	Mechanical MSE
	Organise workload for TATA craft and contractors (mechanical), produce mechanical isolation list, create PBS and ATW for all contractor jobs, supervise work.

	
	

	Electrical MSE
	Organise workload for TATA craft and contractors (electrical), produce electrical isolation list, create PBS and ATW for all contractor jobs, supervise work.

	
	

	Mechanical TME (my role)
	Assist mechanical MSE on all the above, arrange and organise correct spares for the jobs, create ATW permits for TATA craft.

	
	

	Electrical TME
	Assist electrical MSE on all the above, arrange and organise correct spares for the jobs, create ATW permits for TATA craft.

	
	

	Process Specialist (production)
	Organise production workload, ensure there is production cover to assist engineering activities.

	
	

	Key: MSE - Manufacturing Support Engineer, TME - Technical Maintenance Engineer, PBS - Pre-work Briefing Sheet (risk assessment), ATW - Authorisation to Work.

	



[bookmark: _Toc8933897][bookmark: _Toc9191982]My Roles
The main requirements from me in the project is to organise the work and ensure whatever is needed for the job is available, ensure TATA craft can carry out their jobs by completing a risk assessment and issuing an ATW and supervising the jobs during the AM. Organising the work can mean ensuring that we have the correct manning requirements for the job, the right support operations (for example, scaffolding or welding), the right spares for the job and having the equipment in the correct state to be able to work on. 
By using Belbin’s (2010) model, these role requirements would seem to need someone who is a teamworker, co-ordinator, monitor evaluator and an implementor, Appendix 2.  By comparing these with the self-assessment, Appendix 3, I am a strong teamworker, implementer and monitor evaluator. However, my co-ordinator score is low which, as Belbin (2010) suggests, I could be apprehensive, poor at chairing meetings and unable to set goals.  Being apprehensive or unconfident, seems to be linked to a strong teamworkers weakness which is to be indecisive.

[bookmark: _Toc8933898][bookmark: _Toc9191983]Team Working
Team working, as described by Smith (2002 p291), is group of people working together for the “mutual benefit of all by achieving the common goals”. Both Smith (2002) and Turner (2009) suggest that, a project manager should bring together a group of people to work towards common values. However, Maylor (2010 p246) proposes that it more likely that a group or team would be “inherited rather than designed”. This was the case in TATA, the PIT is already a group people who work closely and plan other maintenances with the planning department. Tuckman’s model describes the stages that a team or group goes through in order to become more effective (Mindtool 2019 & Bruce & Langdon 2000), Appendix 4. The first two stages are when people figure out their roles and responsibilities then to try to assert positions. The team arranging this AM were already in a recognised team with roles and responsibilities that would transfer into this project so entered straight into the norming stage. 
[bookmark: _Toc9191984]Communications
During the project, the communication consisted of face to face meetings and e-mails. Using Microsoft Teams could have benefitted the project. Microsoft (2019) state that teams can communicate using group chat. This would cut down the need for un-necessary emails and as there can be separate chats for different topics. Meetings can also take place online while sharing and editing documents, this could reduce the time needed for the daily review/progress meetings as those involved could do so from their own desks.
There was an AM review meeting scheduled for 9th January 2019, but this was cancelled by the project manager due to major issues downstream in the plant. The review meeting looks through all KPIs or SMART objectives. As a result of this, the team was unaware of how effective the AM period was, and which objectives had been achieved.  Appendix 5.
[bookmark: _Toc8933899][bookmark: _Toc9191985]Conflict
According to Bruce & Langdon (2000), the successfulness of a project can be threatened if conflict arises between team members. During the TATA AM project, conflict between the team was non-existent. This could be linked to the setting of clear SMART objectives, or since the team had worked together many times each member knew what their roles and responsibilities. If conflict did exist, then a project manager could use the interest based relational approach (Mindtools 2019). This approach looks to not only resolve the conflict but, to ensure that all members of the team feels respected and understood. It looks to give each side an understanding of the others and reach an agreement together. 
[bookmark: _Toc8933900][bookmark: _Toc9191986]Milestones 
Monitoring a project effectively can allow a project manager to (Bruce & Langdon 2000 p56) “measure and adjust progress towards the project goals”. According to Lock (2003) setting milestones and analysing them is a simple method for a project manager to compare the progress against the plan. During the project there was no official milestones set or mentioned in any of the meetings. However, there was specific dates highlighted that could have become milestones. Figures 1 & 2.
[bookmark: _Toc8933901][bookmark: _Toc9191987]Potential Milestone 1
AM work list to be locked, this was set for 10th December 2018. This was set to the final maintenance meeting. This list was monitored by the first and second maintenance meeting where part of the agenda is to review worklist, compare against manning and look for conflicts.
[bookmark: _Toc8933902][bookmark: _Toc9191988]Potential milestone 2
Start date and time for AM, this was set to 18th December 2018 at 07:00. This is an important time within the project, this is when all the work that has been planned starts.
[bookmark: _Toc8933903][bookmark: _Toc9191989]Potential milestone 3
Maintenance period finish, this was set for 28th December 2018 at 18:00.  For me, this would have been the most significant milestone within the project. This is when all work was to be finished and all line isolations were to be clear and the line handed back over to production. For this key milestone, a progress review meeting was carried out each day to monitor and review the days jobs and review any issues that could affect the overall project plan. Turner (2009 p59) states that to be successful progress needs to be monitored, with progress meetings set with “controlled attendance, fixed criteria for reporting, and at fixed intervals”.
[bookmark: _Toc8933904][bookmark: _Toc9191990]Potential milestone 4
Prime output, this was set for 02nd January 2019 at 16:00. This is a time that the Pickle Line should be running without any issues relating to AM. 
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[image: ]Figure 1 – AM Production Plan 
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Figure 2 – AM Production Plan with Milestones







[bookmark: _Toc8933905][bookmark: _Toc9191991]Gateway Objective and Risks
There were no gateway objectives set during the project, but a gateway objective could have been set during the AM on the replacement the scrubber unit on our local exhaust ventilation (LEV). This needed to be commissioned and fully operational before the line starts. If the LEV system was not fully operational, this would not allow the line to run as acid fumes would be escaping into the building. This would be measured by initially seeing an increase in draw from the LEV, and by a daily acid mist check which was used to measure the improvement over the longer term. If the planned replacement of the scrubber unit overrun or was not installed correctly, this could have affected the commissioning of this scrubber unit and in turn the line start time.
This job overrun by two days, which in turn affected the commissioning time of the LEV, Appendix 6. The risk of this overrunning was taken into consideration beforehand. The job was planned early in the AM so that there was enough time to complete if issues arose. This could also have been mitigated if we had used Programme Evaluation and Review Technique (PERT). PERT estimates the time needed for each operation within a project (Mindtools 2019 & Lock 2003). 
Another risk of this was the new scrubber unit being manufactured correctly. The original scrubber unit was mild steel body with ebonite rubber lined internal, with the original drawings dating back to 1949. Appendix 7. The new scrubber unit was being manufactured out of 316 grade stainless steel. With the old drawings being used and the change in materials, the risk of the scrubber being manufactured incorrectly was high. This risk was not taken into consideration when the new unit was ordered, with only a couple of meetings and one site visit beforehand. When the scrubber was fitted it was found to be 1” to short between flanges. For me, this resulted in an important learning situation, as this could have been a very costly error. A potential way of mitigating this, could have been to have had new drawings made up in readiness for manufacture. The added cost of this could have been justified, if the Pickle Line was to have one day of downtime the cost could be £33,062.64 (Markham 2019). Also, having the spare on site earlier and fully built could be another way of spotting measurement discrepancy. 
For the commissioning, the initial draw recorded after the change was found to be -2” H2O, whereas before it read -1.5” H2O. An improvement of 33%. The acid mist check was scheduled to be reviewed in the post maintenance review meeting; however, this meeting was cancelled by the project manager due to issues elsewhere in the plant.

During the AM, another risk could have been a specific job, which was progressing until the final day of AM, overrunning. A Gantt chart is used to monitor the workload, but it only filters down to days not hours. Appendix 8. Using Gantt charts can ensure that the workload is achievable and that the right skills are available and assigned to the correct operation (Mindtools 2019). A method that could have been used to mitigate the risk would be to use Critical Path Analysis (CPA), CPA identifies which operations need to be completed on time for the job or project to be completed on time (Mindtools 2019). CPA also shows the minimum time that a job or project could take, this something that Microsoft Project can also do, figure 3. This shows the critical task and stages of this job.  As this job was going to be occurring right up until the end of AM and last several days, another way to have mitigated this risk would have been to use PERT. By using PERT, Appendix 9, on each operation this would help to give an expected finish time with bias towards the longest time. By using PERT, it would have shown that the job would have overrun using the existing plan. This would have been at a cost of £1377.61/hour (Markham 2019). By using PERT and CPA, this could have justified having additional labour during this period of AM.

[bookmark: _Toc8933906]

[image: ]Figure 3 - Microsoft Project Plan - Showing Critical Tasks


[bookmark: _Toc9191992]Groups tasks and Timings

	Task
	Start Date
	Finish Date
	Comments

	
	
	
	

	Confirm manning requirements
	No fixed start date
	20/11/2018
	Manning requirements for AM confirmed and locked on this date. Manning added into AM project plan.

	
	
	
	

	Confirm worklist
	No fixed start date
	11/12/2018
	Worklist confirmed and locked on this date. All jobs have required manning attached. No additional work added after lock date.

	
	
	
	

	All spares added to jobs
	No fixed start date
	11/12/2018
	All spares added to jobs ready to be brought to line.

	Confirm isolation list
	No fixed start date
	13/12/2018
	Isolation list confirmed and locked on this date. Documentation signed by line engineers and process specialist. Sent to planners.

	
	
	
	

	All PBS and ATW to be finalised
	No fixed start date
	14/12/2018
	All PBS and ATW completed.

	
	
	
	

	
	
	
	

	Line shut down to prepare for AM
	17/12/2018
	18/12/2018
	Line shut down and line prepared for maintenance. Isolation carried out and paperwork signed.

	
	
	
	

	Maintenance period
	18/12/2018
	28/12/2018
	All PBS and ATW signed on by TATA and contractor supervisors. Mechanical commissioned LEV. Line handed back to production on time.

	
	
	
	

	Line rebuild and commissioning
	28/12/2018
	02/01/2019
	Line rebuilt following AM. Electrical commissioning new panel fitted.

	
	
	
	

	Line on prime material
	02/01/2019
	 
	Line rebuilt and commissioned ready to run by 16:00.










[bookmark: _Toc9191993]Conclusion
In conclusion, this project was success in the fact that the line was handed back to production on time and there were no AM related delays during start up. However, there were some issues during the AM period with jobs overrunning which in turn affected other planned work not being completed which is a KPI for AM. If the high-risk jobs had been planned using CPA (by using Microsoft Project) and PERT, the risk could have been lowered. As mindtools (2019) suggests, CPA could be the difference between a failed or a successful project and by using PERT a more sceptical approach can be taken to work timings. Smith (2002) suggests that team members should have clearly defined roles from the outset to prevent any confusion, the PIT were already in a recognised team and had worked together numerous times before. This combined with the clearly defined objects could be why conflict was non-existent during the project. The lack of a post AM review meeting could impact future projects, as the team will work together on other projects the review could help to (Mindtools 2019) “learn as many lessons as possible, so that mistakes are not repeated in future projects”.
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[bookmark: _Toc9191996]Appendix 1

Project objectives can be shown in the objective triangle, this shows the relationship between the primary objectives: cost, time and quality (Lock 2003 & Smith 2002). The project objectives were set out early by the project manager in this case, if the triangle of project objectives was used then the project manager would have been looking for a balance between all three.
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Appendix 1 – Source: Smith (2002 p10)
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Appendix 2 - Source: Belbin (2010 p 22)
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	Implementer
	Co-ordinator
	Shaper
	Plant
	Resource Investigator
	Monitor Evaluator
	Team Worker
	Complete Finisher

	
	
	
	
	
	
	
	
	

	Low
0 - 33%
	0 - 6
	0 - 6
	0 - 8
	0 - 4
	0 - 6
	0 - 5
	0 - 8
	0 - 3

	
	
	
	
	
	
	
	
	

	Average
33 - 66%
	7 - 11
	7 - 10
	9 - 13
	5 - 8
	7 - 9
	6 - 9
	9 - 12
	 4 - 6

	
	
	
	
	
	
	
	
	

	High
66 - 85%
	12 - 16
	11 - 13
	14 - 17
	9 - 12
	10 - 11
	10 - 12
	13 - 16
	7 - 9

	
	
	
	
	
	
	
	
	

	Very High
85 - 100%
	17 - 23
	14 - 18
	18 - 36
	13 - 29
	12 - 21
	13 - 19
	17 - 25
	10 - 17

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	Average 
Score
	10
	8.8
	11.6
	7.3
	7.8
	8.2
	10.9
	5.5

	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	

	My
Scores
	18
	2
	4
	5
	2
	14
	23
	2

	
	
	
	
	
	
	
	
	


Appendix 3 - Belbin's Self-Assessment
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Tuckman’s Model.
[image: ]Appendix 4 - Source: Toolshero (2019)
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[image: ]Appendix 6.1 - LEV Scrubber Change - Planned Timings
Appendix 6.2- LEV Scrubber Change - Actual Timings
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PERT equation.
[image: ]Appendix 9 - Source: Mindtools (2019)
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As with Gantt Charts, in practice, project managers use software tools like Microsoft
Project to create CPA Charts. Not only do these make them easier to draw, they also
make modification of plans easier and provide facilities for monitoring progress
against plans.

PERT (Program Evaluation and Review Technique)

PERT is a variation on Critical Path Analysis that takes a slightly more skeptical view
of time estimates made for each project stage. To use it, estimate the shortest
possible time each activity will take, the most likely length of time, and the longest
time that might be taken if the activity takes longer than expected.

Use the formula below to calculate the time to use for each project stage:

shortest time + 4 x likely time + longest time

6

This helps to bias time estimates away from the unrealistically short time-scales
normally assumed.

Key Points

Critical Path Analysis is an effective and powerful method of assessing:

* What tasks must be carried out.

H O Type here to search





