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[bookmark: _Hlk5906755]Towards the end 2016, the subject company identified the need to upgrade the sealing system on one of its critical pumps, the pump in questions reliability had been compromised due to poor sealing fluid quality and plant demands, and the maintenance demands of the plant required the equipment was upgraded to improve plant reliability. The following essay will reflect on my involvement on an unsuccessful project to upgrade the poorly performing mechanical seal on site. The essay will evaluate if the team had been unsuccessful. The essay will reflect on some of the milestones and gateways of the project and consider how the project could have fared better during its implication. The upgrade was successfully implemented at a later date and using this knowledge I will reflect on my experience and consider how issues could have been resolved first time round to ensure a more successful outcome. 








































Table of Contents

Abstract	1
Introduction	2
Main Findings	4
Outcome.	9
Reference List	10
Appendix	12
























[bookmark: _Toc9196889]Introduction

The subject company is a multinational silicone manufacturer. To manufacture the silicone-based product a ‘Fluid Bed Reactor’(FBR) (Appendix A) is used, in the centre of the FBR is a heating/cooling coil.  The fluid in this coil is a silicon-based oil which is circulated with a centreline mounted centrifugal pump (Appendix B).  In 2013 due to the abrasiveness of the process, the cooling/heating loop in the reactor holed, and the sealing fluid became contaminated. The pump used a plan 21 mechanical sealing system (Appendix C) which used cooled discharge fluid as lubrication median for the seal faces, once the fluid and lines were contaminated the seal reliability slowly deteriorated, despite a number of attempts to solve this issue by filtering, the system remained contaminated and the seal remained hugely unreliable with the seal system normally lasting 6-9 months but sometimes dropping to as low as  6-8 weeks, seal failure reports often suggested the contamination of the sealing medium was contributing to the seal life issues, with API 682, the pump mechanical seal standard, reporting an industry average mechanical seal life of three years there was plenty of room for improvement (Api.org, 2019). 

The cost of having the FBR unable to run was approximately $1,000,000 a day, so each seal failure caused losses of approximately $3.5million and in addition to this, a seal failure in the middle of the reaction process had the potential to cause fowling issues on the reactor which reduced the time between reactors cleans. The maintenance time for a seal replacement had been reduced, using lean maintenance practices, such as continuous improvement (Moore, 2004), to as low a time as possible, but due to cooling and warming times, a failure typically caused 96hrs of downtime.  

The management team was unhappy with the plant reliability. As a continuous process, it was having a huge knock-on effect around the site and causing huge losses and disruption. An improvement in seal life, from the best case 9 months to the average 36 months represented potential production improvement of $14 million savings during a three year period, without even considering the maintenance costs. The management team organised an escalation meeting, where it was decided that the issue needed resolving and the project was started.
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Once the benefits and saving opportunities of having a reliable seal system were identified a project was commissioned by the area team leader who became the ‘Project Sponsor’ if this project had been an external venture the sponsor would have been an investor or customer. The project sponsors role was to select a ‘Project Manager’ to manage the project progress, his other responsibilities included identifying and managing the realization of the project, so as to negotiate funding from the business for the project, he worked with the ‘Project Manager’ to select team members and took an active role in the initial planning stages of the project to ensure the project scope was clearly defined. The sponsor was also involved later in the project to review changes in schedule and scope as he had to evaluate and review the project success at the end (McConnell et al., 2019).

The Project Sponsor and Manager worked together to select the remaining team members and identified their roles and responsibilities. The project team was assembled on a temporary basis (Mullins and Christy, 2010) to carry out the project. The other team members included: -

· Project manager, who was one of the sites ‘Improvement Engineers’, his responsibilities included the overall responsibility for the sequencing and scheduling of the program, time and cost estimation, and quality and working with any vendors or external contractors. His role was Team Leader.
· Project Procurement works with the project manager to organise contracts with the vendors and suppliers.
· Project Engineering Coordinator was the site ‘Rotating Equipment Reliability Engineer’, his responsibilities included collaborating with the project manager to agree on the technical specification of the seal for the project and designing test methods for the new technology. Although the Project manager had ultimate project responsibility the Project Engineer was the technical lead.
· Project Planner and Scheduler was part of the site planning team, the planners' role was to collaborate with the Project manager to create a working schedule and plan for the project, he had expertise with the site computer system to create a live plan and schedule and amend the time scales when they occurred.
· Project Field Manager, this was done by a site maintenance coordinator, his responsibilities included liaising with the Project Manager to coordinate and supervise field activities, to supervise contractors and service providers and to maintain quality checks in the field. It was the field coordinators job to complete field activities on time an notify the planner of any changes or potential issues to update the schedule. 






The team was set up as below: -

[image: ]

The team met for an initial meeting, and the project goals and the team roles and responsibilities were explained to all the team members.
I was the nominated Field Manager, this was hugely motivating,  having been an employee at the company for some time, and the Rotating Equipment Supervisor for a three years I was secure in my role, thus as a per ‘Maslow’s Motivational Theory’(Maslow, Stephens and Heil, 2000), my hygiene factors had been met, the opportunity to do something a little different and challenging and to be able to be part of an important project, was a great opportunity to demonstrate my capabilities to my peers and senior members of the company. As implied by the ‘adaptive level theory’, doing something different from the norm, improved my workplace happiness (Oerlemans and Bakker, 2018). 
The selected project core team was only small, and other supporting members, for example, administrators and trades, were used on an ad hoc basis. Due to the relatively small scale of the project the team, was aligned to a ‘Project-Based Structure’ where the ‘Project Manager’ ran the team of employees from different functions.  The advantages of the team being small, was that in minimised communication issues, everyone knew each other, there was greater cohesion it and was easier to remain focused (Lifehack, 2019), Amazon founder Jeff Bezos insists that if ‘a team cannot be fed by two pizzas then that team is too large’ (Forbes.com, 2019), one of the downsides of a larger team is it can often cause issues around roles and responsibilities, communication can also suffer, large teams can also often ‘foster alienation’(Semler, 1994).

As the pump was causing so many issues, the scope of the project was defined as to improve pump reliability so that it could run for a minimum of nine months at a time to coincide with existing maintenance windows. With the seal performance continuing to be poor and a large shutdown in September 2017 it was agreed to target this date for project completion, this date was set in stone and the planners set all other milestones and gateways based on this date using backward planning(Appendix E). 
At the time the project scope seemed fine, the site was under increasing pressure from the company board as the issues with the seal, the costs and the frustrations of the site reliability were causing significant financial losses but for me some of the delays we experienced during the project, could be attributed directly to the fact that the project goals were not adequately defined. As the seal life was so far below the benchmark, there was a consensus on site that anything would be an improvement on the current setup, although this in part was true it didn’t have a positive effect on the project team. The project objectives were not ‘SMART’, the goals were general and vague, and this did not set the project up for success (Corporate Finance Institute, 2019). 

The Project Engineer began the process of designing the new system, using API682 for guidance, and also research and knowledge within the corporation, from his findings it became clear that some of the sites within the corporation had been successfully using a plan 53A seal technology (Appendix D) this system uses a double seal with a separate lubricating median, from a pressurised loop, which keeps the seal faces clean, there were obvious advantages to using this system as it was a proven technology within the corporation. The decision was made that this was the preferred seal system and to trial, this seal on another of our hot oil pumps on site to check its viability. The pump was the same model but ran at a slightly lower speed and temperature. The advantage of trialing on this pump was that it had a duty standby, so failures did not affect the site production. The trial pump did not suffer the same reliability issues as the project pump despite running the same plan 21 system, the fluid it pumped had not been contaminated but equally, the trial pump regularly ran for 18 months between seal issues, well above the project pump. Due to the differences and the histories of the equipment, the validity of the trial as proof of performance was raised but was dismissed. The trial subsequently had the feel of a box-ticking exercise, despite some concerns regarding the trial from myself and the Project Engineer, the trial was deemed as adequate, and enough evidence that the project seal system would be a success. This attitude could have been because of influences from the board who were becoming increasingly frustrated with the site reliability. For me, the project lead and sponsor were being overruled by senior figures on the site and the board. This senior personnel where adamant the technology would work and despite being unable to substantiate this was fixed with their thinking. As the least senior member of the team I raised my concerns without too much conviction and my apprehensions were dismissed, I didn’t want to cause any issues and I didn’t want to affect the team morale, so I backed down (BELBIN, 2017). 

During the project, it was my responsibility to work with and oversee the build of the spare pump and seal system. As this was a high criticality item, it was decided that the spare pump would be built by an external specialist vendor and the seals would be assembled on this the installed pump would then get swapped out in the planned outage for the new pump to ensure the project was given every chance to succeed. The ‘Project Engineer’ worked with the external vendor on a scope document for this and ‘Procurement’ then worked on negotiating the price and arranging with the vendor to arrange a time in line with the schedule to carry out the work. At the time I questioned the use of an external vendor to complete the build, we are very fortuitous on the site and have a highly skilled, maintenance group and I believed we were more than capable of carrying out this activity to as good a level as the external vendor. Having discussed this with other team members later I understand that this decision was made to aid the quantification of the project, although I do believe this part of the project could have been undertaken internally at a cost saving.
When the external vendor was on site, I as the ‘Field Manager’ dedicated a technician from the resource pool to support the vendor and carried out quality checks. 
When the new seal and skid arrived for the trial this was one of the key gateways for me, as it was important that the trial skid was installed and commissioned in a timely manner as failure to do so meant we would either miss our window to fit the project pump on site, or the trial period would be greatly reduced. 

The modification of the trial pump was carried out in a timely manner with few issues, opportunities were identified to reduce the amount of maintenance activity and reduce costs, and the pump was ready for use slightly ahead of schedule schedule, unfortunately there were operational issues and the pump start-up was delayed so not all the 3-month trial was achievable. In addition to this, the company we'd contracted the assembly of the second skid went into receivership and we were unable to take delivery of the new skid. A meeting was held, and the decision was taken to cut the trial short and remove the trial skid and use this.  
On reflection, it was noted during the project that the ‘Project Teams ‘meetings were infrequent and occurred when issues arose, despite the group being small and all the team working on the same site. The team did not follow the steps from Bruce Tuckman’s research (Bonebright, 2019), I believe it would have been advantageous to have had meetings on a more regular basis and formed properly as a team. The purpose of a project team is to draw on the experience and knowledge of all the members of the team. This experience and knowledge could have affected the decisions being made by the team and perhaps would have given us the confidence to raise the concerns of the group and challenge the project trial and targeted completion date, with the trial only running for one of the three planned months, we were too reliant on the success of the seal system on other installations, on other sites and had very little evidence of our own. 
 
The decision to install the pump regardless, in the shutdown remained and the installation of the pump and field coordination was left to me. This was one of the key project gateways for me, as the final stages of the project were being undertaken in the annual ‘Shutdown’ there was a large amount of activity in the area of the pump, and the crane used for the project was being shared with maintenance activities, failure to hit some of the timings in the  plan, such as removing the pump and gearbox would have adverse effects on not only the pump project but had potential to delay or add costs to the shutdown budget. During the installation I had to remain vigilant of any plan/scope slip and coordinate all activities seamlessly, there were numerous trades involved in the installation and they had to overlap precisely to ensure schedule success, the pump alignment was also a concern for me as it is difficult to guarantee a time for this activity especially when alignment a pump train, but the pump alignment is key to the running of a pump, failure to reach the specified targets can reduce seal and bearing life by 50%(Hines, 2019). The pump installation was quality checked regularly to ensure no issues (Appendix F).

The pump was installed in a timely manner despite some small issues with the activity, the ‘Project Engineer’ then joined us for the final few days to commission the new pump and skid, this all went well, and the pump started and ran fine all early signs were good. Unfortunately, after 2 days of running one of the seals failed, the seal was replaced but a day after starting up again the second seal also failed, inspection by the seal company suggested that the barrier fluid was causing a film that was coating the seals. A project escalation was called, and the decision was taken to replace the pump with the old pump and continue to manage the issues with the old seal system, as there was concern about trying a different sealing medium without a correct trial.
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Full inspection of the seals later confirmed the preliminary findings that the barrier fluid being used was causing an issue at that speed and temperature. An alternative barrier fluid was successfully trialed in a laboratory and nine months later during a reactor boil out the pump was changed out again for the upgraded seals and new barrier fluid, this time the seals worked fine and have now run for over a year with no issues or production issue. 

Ultimately the project goals were eventually met, and the project team was responsible for that, however, the project did hugely overrun, and the site had to cope for an additional period with reliability issues, and disrupted production. 


For this project to have improved on its achievement I believe the team needed, firstly a clearer set of goals, everyone on the team was guilty of not nailing down the objectives clearly the project was treated more like a general maintenance activity than the complex project that it was. Secondly, I believe the leadership from the ‘Project Manager’ and ‘Project Sponsor’ did not follow Tuckman's model which created gaps in the team, secondly at first it was not noticeable notice but later when issues occurred, it was noted that the project leader, lacked the managerial courage to challenge the team, to come up with solutions to the issues we experienced and to stand up to the site leaders who were forcing their views.. When we did meet as a group, I noticed that the decisions seemed that they had already been made, by the business and we were not tapping into the skills and vast knowledge possessed by the group. This demonstrated to me that several of the decisions were being made by senior people who were not on the team. Having now assessed my personality using Belbin Self Perception Inventory (Appendix G)I can see that I also could have contributed further, my scores have suggested that I'm not as good a ‘Team Worker' as I previously thought, therefore it is possible I contributed to the group functioning incorrectly, in addition to this my ‘Resource Investigator also scored badly which suggests that I may not be open to new ideas, this may support my frustrations during the project when the scope changed due to issues.
‘Failure to plan is planning to fail’ is a proverb that is largely believed to be coined by Alan Lakeins (Martin, 2019), and this is what we did, the project scope that was set out at the beginning of the project was essentially ‘fix pump’, the project should have had clearer defined target  and milestones throughout the project, so that when the trial was not as it had been scoped, it would have triggered a full review of the project, and perhaps some difficult decisions around the deadline would have been taken. 
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Appendix A: Example image of a Fluid Bed Reactor (Anon, 2019)
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Appendix B: Centreline mounted pump
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Appendix C: Example image of plan 21 seal system (Anon, 2019)
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Appendix D: Example image of plan 53A seal system. (Anon, 2019)
[image: See the source image]

Appendix E: - Example of SAP work order operations and Gant chart.
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Appendix G: - Self Perception Inventory Paperwork.
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