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	LEVEL 4 ASSESSMENT SPECIFICATION 



	Student name:
	     Ieuan Morgan Davies 
	Student ID number:
	

	Programme:
	HNC Process Operations Engineering

	Module:
	Plant Maintenance and Asset Care

	Module code:
	PCPO4005
	Contribution to Overall Module Assessment (%):
	100%

	Lecturer:
	P R Taylor
	Internal Verifier:
	Lance Rutherford

	Assignment Title:
	Asset Management
	Word count (or equivalent):
	2000

	Submission deadline:
	08 April 2020
	Return date of provisional marks & written feedback:
	06 May 2020

	Submission method:
	All written assessments, where practical and possible, must be submitted via Turnitin unless otherwise instructed by the Lecturer. (Please DO NOT put this assessment specification into Turnitin or it will match many similarities with other students’ submissions.)
Alternative submission method (if applicable): 
Late submission of the assessment will result in a late penalty mark.  Penalties for late submission: Up to one week late, maximum mark of 40%.  Over one week late, 0%.  Only the Extenuating Circumstances Panel may approve a change to submission dates.

	Academic honesty / referencing:
	Academic honesty is required. In the main body of your submission you must give credit to authors on whose research and ideas your work is based. Append to your submission a reference list that indicates the books, articles, etc. that you have used, cited or quoted in order to complete this assessment.  



	Module Learning Outcomes 
(from module syllabus)

	· Explain maintenance strategies and asset care methodologies.  

· Select an appropriate maintenance strategy based on an assessment of the operational, business and legal requirements for the asset.

· Develop and implement asset care improvement techniques
 



	
     STUDENT FEEDBACK FORM



	Generic Assessment Criteria 
	Marks available
	Marks 
awarded

	1. Engagement with Literature Skills
.
	
	

	





	
	

	
	10
	

	2. Knowledge and Understanding Skills

	
	

	





	
	

	
	40
	

	3. Cognitive and Intellectual Skills

	
	

	





	
	

	
	20
	

	4. Practical Application Skills

	
	

	





	
	

	
	20
	

	5. Transferable Skills for Life and Professional Practice

	
	

	



	
	

	
	10
	


	Assessment Mark (Assessment marks are subject to ratification at the Exam Board.  These comments and marks are to give feedback on module work and are for guidance only until they are confirmed. )
	Late Submission Penalties (tick if appropriate)
	%

	
	Up to 1 week late (40% Max)
	
	

	
	Over 1 week late (0%)
	
	


This section details the extent to which the assessment criteria are demonstrated by you, which in turn determines your mark. The marks available for each category of skill are shown. Lecturers will use the space provided to comment on the achievement of the task(s), including those areas in which you have performed well and areas that would benefit from development/improvement.
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TASK DESCRIPTION



Task 1. System Life Cycle (SLC)
  
Many companies adopt a System Life Cycle approach to the management of their assets. Explain this strategy and how it applies to the purchase, commissioning, operation, maintenance and decommissioning of equipment.  

The system life cycle has four main stages. These consist off:
· Design
· Commissioning 
· Useful life 
· De-commissioning 

Each off these stages has an important part to play in the equipment’s life. Firstly, the design off the equipment is where the engineers decide what the equipment specifications will be and how it will work within the process. It is important the correct equipment is used in the process otherwise the wrong equipment will be used for the process. For example, when looking at designing a pump, commissioning, the useful life and de-commissioning off the pump will be looked at. For the useful life, off a pump an area off concern is the operating range. An example of this is a pump small for the process, therefore, not produce the flowrate and will be worked too hard to produce the required flow rate. 

Secondly, commissioning is when the equipment is first the stage as / before the equipment is connected to the system. For example, a transformer. Before it is put live the transformer will be tested fully to ensure it is good working order. If all okay the transformer can then be connected and put onto the live system. This part Is where the equipment can be monitored to see how well it works, however, this is a critical time as this is where it can cause a disruption to the system so great care has to be taken. 
	Commissioning doesn’t just apply to new systems, but also to systems which have been modified or rebuilt. 

Furthermore, the useful life is the period of time between commissioning and de-commissioning. It will have an impact on how effective and reliable the equipment is. Moreover, this will be the time that the equipment most effects the company as this is where the company will get the use off the equipment.

Lastly, de-commissioning is where the equipment comes to the end of the useful life. Therefore,   
It will no longer be used, and will be taken away from the process, next the equipment will need to be disposed off correctly, following correct regulations. For most companies this will be giving the equipment to a waste management company.   When taking the equipment offline it will mean having other equipment in place. 

Task 2. Improvement techniques - Kaizen
  
Kaizen is an approach to creating continuous improvement in lean manufacturing that is adopted by a number of business. Explain this methodology and how it can be applied in an industrial setting.

Kaizen is a way of having continuous improvement in the workplace. Its based on the idea of having smaller positive changes which will make a big impact in the bigger picture. This idea can be applied to any industry and area of the business. The first step is to get the employees to be involved, to identify a problem or issue. This will be done in specific work groups . secondly, from the list off problems given from the employees create a solution to this, this should be done positively.  Next, the solution should be tested using the group off employees, this can be done In one big test or a multiple off smaller steps. Moreover, the results off the test should be analysed and compared throughout the tests, or compared to other solutions which were tested. From there, the solution with the best feed back and that are positive should be adopted throughout the company. However, if not, or other changes should be made and tests and analysis should be carried out again. Finally, this should be carried out again with a new work group and new topic to continually improve the workplace.  


Task 3. Total Productive Maintenance (TPM)
  
Total Productive Maintenance (TPM) is a maintenance methodology that is used to optimise asset utilisation.  Explain this methodology and the key principles.

Total productive maintenance is the maintenance plan which is a combination of other maintenance plans. They key principle is to have all equipment in best working condition at all times, in the best possible condition. this is to avoid breakdowns which can cause problems and delays in the process.  It is very similar to total quality maintenance where, this focusing on the best possible quality product.

The main objectives with TPM is to avoid producing waste, produce product without reducing the quality off the product, an example off this is when machining metal on a lathe, having good equality cutting tools therefore, the cut on the product will be a high-quality cut. Reduce costs by having well maintained equipment, therefore not having any unexpected breaks, and delays due to having downtime. Furthermore, the product being sent to the consumer but be to the correct standard, and therefore, there should be no defects with it.  


With TPM, it needed the commitment from the operators to put corrective action into place, if that is to fix something small themselves or wait until the maintenance department gets to the equipment. however, this can take a long time and up to a year due to the amount off time it will take to do all equipment on site, and then it will become an ongoing process.  

As well as having a good maintenance record, TPM also covers safety and therefore, no accidents should happen within the in the functional areas of the work area. This is due to the fact that all equipment should be kept to a level of maintenance and there should be no unexpected events with the equipment. 



Task 4

A company has completed the installation of two electrically driven centrifugal pumps (see figure 1). The pumps will be operated in a duty/standby configuration and supply cooling water to a chemical processing vessel carrying out an endothermic reaction. The maintenance department are now assessing the new equipment to determine the most appropriate intervention strategy.
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  In order that a maintenance strategy can be put in place, operating information must be gathered from the new plant. Discuss a range of monitoring equipment which can be used to obtain this information. With respect to the above scenario and equipment, discuss the advantages and disadvantages of adopting either a run to failure or a planned preventative maintenance strategy.  Select which strategy you would adopt, providing your justifications based on operational, business and legal requirements.  

It is important to have the correct monitoring equipment to be able to find out what maintenance strategy to put into place. One way to compare the equipment’s condition is take a set off readings when the equipment Is new. This will allow you to set a base mark for the equipment. for this, the equipment will be tested using a temperature and vibration sensors. Secondly, the flowrate from the pump should be set at a constant, to ensure the load is the same at all times when carrying out tests. due to the pumps working as a pair, the sensors can be hand held and not built into the pump/motor. However, this should be done regular due to the importance off the equipment. furthermore, the pumps should swapped over regular, to run for a month, and then have a month off, however, once every week the off pump should be run up for a few hours to ensure it is in good condition, when run up, the pump should be closely monitored before being swapped back over.     

Moreover,  the equipment should have planned maintenance on a regular basic, due to the high importance off the equipment and the long running times that it’ll be operating. From this it’ll allow maintenance without disrupting the schedule that the equipment is uses. Furthermore, I have chosen this strategy because if you use run to failure, the impacts on the equipment will be greater then if a planned maintenance strategy was used. Furthermore, that could lead on to spars needing to be ordered due to the impact being greater and also more unexpected. Therefore, lead time on the order can be greater than expected. This will put more risk on the process due to it only having one pump on line for a cooling system. However, using run to failure, allows for the reduced time spent on maintenance due to it not being done on a regular basis, however, this cost could be over taken with the cost of parts needing to be ordered and possible overtime pay needed to fix it. 

The advantage off running the equipment up on a regular basis, is that the operators know how equipment should run and acts when it is running and therefore can tell when there is a problem or a problem is starting to occur, this means problems can be caught early, this can stop a problem from developing and causing a knock on effect.  

An advantage of using a planned maintenance strategy is the equipment gets looked at and monitored regally and it checked over. That means problems should be found before it effects anything else. Furthermore, components can be changed before they even become faulty to ensure smooth running, like bearings  and belts being changed, to ensure that they will not become a problem in the future. A disadvantage is that it can take a lot more time up from maintenance personal over a cores of time compared to run to failure, therefore, it will all depend on the importance off the equipment which is chosen. Another disadvantage is that changing any component to a system which is currently running smoothly, can cause a risk that it will not run smooth after the modification, due to there now being a change.    

In conclusion, from how important the equipment is, I would choose to have regular maintenance every three months, have the stand by pump swapped over for four house once a week for this to be closely monitored. Due to the equipment being used regularly, it can be tested using hand held temperature and vibration testers. And also for the operators to regularly check the equipment, using sensory checks. 

Task 5 

Assets deteriorate over time which risks affecting production requirements.  

For an asset that you are familiar with at your place of work, conduct an asset care assessment.  Based on your assessment, develop an asset care improvement plan and describe how this might be implemented. 

For this question, I will be using a set off pumps where two will run and one is in standby. On site most equipment is run to failure. However, with there pumps its what feeds the crude unit. If the pumps fails it will cause a unit upset and if let will shut the unit down due to a low flow rate. From this, often one pump is offline waiting for maintenance to fix it. From doing this there is a high risk that another could fail. From this I would change the run to failure to planed maintenance to ensure the equipment is maintained at a regular basis. I have chosen to do this due to the fact it is a high priority piece off equipment, for this the plan would be to have the normal set off pumps running as normal to allow the process to take place as normal and then have the spare to do maintenance on. This way the process will not be affected. Furthermore, having a spare will allow the pumps to be swapped over. This will allow for regular maintenance to take place on the spare such as running it up and taking it apart for inspection. This will allow the maintenance department to properly correct any issues they find before they make the pump fail. This will cut out any emergency’s as there will be no sudden pump stops, ensuring smooth running off the plant. This will be implemented by giving the maintenance department set dates, for example, once every three to six months to carry out maintenance on the equipment. carrying out full planned maintenance and allowing them to fix any minor problems before they become a major problem.  Furthermore, allow maintenance to carry out corrective maintenance when an emergency due arise to ensure the spare is available at all times, due to the task it carries out in the process. Due to any problems being on the spare, no process changed would need to be made to allow work to be carried out. 

Furthermore, have operators check the equipment more regularly on the routine checks to ensure smooth running of the equipment. due to the checking the equipment regularly each shift, they will be able to notice a change in the equipment. 

Moreover, when equipment is running have the operators check the temperature and vibration as a weekly check on the running pumps and then add them to hand held round. This will put the reading into a spreadsheet where it can estimate when a fault will arise so the maintenance department can fix it before a major problem occurs. 

Report writing
  
To complete this assignment you are required to generate a report of 2000 words. Your report should critically present the research work undertaken. Present and discuss the results obtained with reference to any background material and draw appropriate conclusions to the results obtained. 

Note: Any hand written submission will not be accepted.
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