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	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
 





	
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.



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.




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.










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.


[image: ]

  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.

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.


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

	
     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%)
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Task 1 – System Life Cycle
A system life cycle is a series of steps that are put in place to analyse every step from designing of the plant all the way to the de-commissioning of the plant. By analysing each of the steps this method makes sure that every part of the process is accounted for. “Every time a new project or a new phase of a software project is released, it is important to follow the System Development Life Cycle, by doing so, teams establish a systematic fashion to go about creating new solutions to existing problems in a controlled and standardized manner.” Svitla Team (2019) Within each step of the process the smaller steps are also accounted for and checked to ensure they work correctly, for example the maintenance step of the cycle would ensure that all of the pieces of equipment have procedures in place for their maintenance, every part is clearly marked and easily obtainable if needed for replacement or repair.  
Within the purchasing step it would be ensured that all the possible avenues have been searched to find the best deal in terms of price, reliability and delivery time, also this would apply to ensuring confirmation of the purchase. Another step closely looked at is the commissioning stage, this ensures all new projects are implemented correctly and ensures any modifications or repairs are correctly commissioned. For the operations step, ease of use for staff and ongoing operability are considered, ensuring all operating specifications and regulations are hit. Finally, the decommissioning stage would investigate the possible sorts of failures that could occur but also what happens to disposal of the failed equipment once it cannot be repaired.

Task 2 - Improvement techniques - Kaizen
Kaizen is an improvement technique created by the Japanese to continually improve the company. This is done by using a strategy where every employee working at the company is actively working together to achieve small regular improvements to the manufacturing process, by doing this it brings together everybody’s ideas and knowledge to better the company. By doing this it creates an attitude within that company that everyone can improve the manufacturing process and eventually the management team no longer needs to push for the sort of results found by these investigations. The workers on the shop floor will actively be thinking of ways to improve the company. “consistent application of Kaizen as an action plan creates tremendous long-term value by developing the culture that is needed for truly effective continuous improvement.” Vorne (2018)[image: The continuous improvement cycle is demonstrated here.]
(Terry, J. 2016)

A typical maintenance Kaizen plan usually is set up in these steps;
1. Get the employees involved and find problems – Find out the issues they know of, hold meetings and discussions within different parts of the workforce and find issues on the manufacturing process.
2. Create a solution to the problem – Use all data gathered and work with all employees to create a solution or solutions to the issue brought up and carry out a vote on the best idea.
3. Test the solution – Implement the most popular solution, does not have to have a dramatic effect, can be implement in small steps.
4. Analyse the results of the test – Check the progress of the test, has anything been impacted is there any change, keep shop floor workers engaged by keeping in contact with them.
5. Standardize the solution – If the solution is positive standardize throughout the organisation whilst still monitoring progress.
6. Repeat – Once the steps have been conducted strive for progression and identify another problem area.  


Task 3 - Total Productive Maintenance
	Total productive maintenance is a system that helps to maintain and improve the equipment and process of a business, they do this by ensuring that everybody within the organization is onboard with maintaining their own equipment “It blurs the distinction between the roles of production and maintenance by placing a strong emphasis on empowering operators to help maintain their equipment” Vorne (2018) ,by doing this it ensures that people do not just ignore a small issue and put it in as a work order instead they are proactive and actively go out of their way to do small maintenance tasks such as draining a sediment pot or checking a filter and cleaning dirty machinery. The main objective of TPM is to increase the productivity of the site and maximise the overall equipment effectiveness, by doing this we cut out the small stops or reduced rate production due to issues with the equipment that could have been easily fixed.[image: ]
Excel PMT (2018)

	One of the key principles of this methodology is the 5S’s these are base foundations that provide a plan for the system;
· Sort – Eliminate everything that is not needed within the work area.
· Stabilize – Organize the items that are needed in the area.
· Shine – Clean and review the work area checking for issues.
· Standardize – Create standards for all systems applied to the organization.
· Sustain – Ensure all standards are regularly applied and reviewed if any changes are made.
The other principle of TPM is the 8 implementation pillars these help to plan out the system, the goal of this principle is when all pillars are carried out fully then they will begin to reduce the amount of defects with the machinery, the number of breakdowns and also improve the sites health and safety by reducing the number of risks and possible future accidents. The 8 pillars are;
· Autonomous Maintenance.
· Planned Maintenance. 
· Focused Improvement.
· Early Equipment Management.
· Quality Maintenance.
· Education & Training.
· Health, Safety and Environment.
· Office TPM.
Once the 8 implementation pillars are complete and the 5S’s are regularly being carried out then the plant should begin to see changes in their process efficiency and the overall equipment effectiveness due to the lack of poor housekeeping and insufficient maintenance. 


Task 4
When creating a maintenance plan for a new piece of equipment the first thing we would want to decide on is the maintenance strategy that we would like to apply to it, due to this pump being in a duty/standby pump configuration we would be able to run either a run to failure or a planned preventative maintenance strategy, each method has their advantages and disadvantages. 
With the run to failure method the main advantages of using this sort of method is that the pump is offline for maintenance only when needed due to failure. This ensures a maximum runtime of the pump due to it always running if it is possible to do so. Additionally, another benefit is minimal planning is needed as planning only happens when a breakdown occurs, in line with this it also means less staff are needed as maintenance is only needed once a breakdown has occurred. However, there are also negatives to this sort of maintenance, one of the main ones being it is hard to predict when a failure can occur so if no stock of parts that are needed for maintenance are on site it could be a long and expensive process to repair. Another issue is if something does fail it could cause a safety issue and could cause damage to more important plant equipment, especially in our scenario due it being the feed for cooling water to a chemical vessel. 
Our next method would be the planned preventative maintenance strategy, this method is more widely used in the petrochemical industry due to the risks of units being brought down by poor maintenance of equipment such as pumps. Advantages of this sort of method are, this method of maintenance ensures less breakdowns due to a regularly planned maintenance activity (a PM) being carried out over a period of time, for example we would carry out a PM every 3 months on a turbine to ensure that bearings were not damaged etc. Also, this sort of maintenance usually lowers the cost of maintenance as the equipment does not usually fail and only requires the occasional bearing or seal replacement. However, like the run to failure method there are also some negatives to this kind of maintenance, it requires more manhours and planning than other methods as they need to plan into departments schedules and allow time for operations to remove this equipment from the process. 
However due to our pump being in a duty/standby configuration it would be more beneficial to use the planned preventative maintenance technique as it would cost less and be safer to just switch between the two pumps and carry out a PM every 3-4 months due to them only being water pumps so there should be no erosion as long as the internals of the pumps is stainless steel. By using a preventative maintenance strategy, it would ensure that the process is running at full efficiency. This is due to the pump having regular checks done on it so if anything is out of specification then it can be replaced or fixed and if this takes time the standby pump can also be run up. 
This method would be running alongside the use of sensors on the pump monitoring different scenarios such as temp, vibration and flow rate. This could be implemented into the pump/connecting pipes or could be carried out externally to the pump by taking vibration readings using a handheld device on multiple places on the pump or could be carried out by operations whilst on their rotations around their units by taking temperature readings etc. By having this sort of information it would allow maintenance department to have an idea of how the pump was running and would allow them to predict when a PM may need to take place, it also should be carried out after any maintenance work has been done on the equipment to ensure that any issues were fixed and that there is no underlying problems still that have not been solved by the PM, which could then cause the pump to run out of specification.


Task 5 
  When creating an asset care plan the first thing, we must do is find a piece of critical equipment to carry this out on.  For this assessment we will consider the CRU nett gas hydrogen compressors (7-C-302ABC) which are 2 stage, 4-cylinder reciprocating compressors. The purpose of the compressors is to raise hydrogen gas from the reactors to 42kg/cm2. The normal running mode of operation is in a 2 duty 1 standby configuration, this enables maintenance to be carried out on the standby machine if required.
As these machines are reciprocating compressors, several parts are liable to wear and drift out of tolerance creating a loss of performance and potential increase in temperatures leading to equipment failure. High temperatures can result in machinery being taken offline and can lead to a reduction in unit production due to lack of hydrogen availability. Ultimately, major failure of the compressor could lead to a loss of containment, hydrogen ignites spontaneously when it leaks to atmosphere.
The nett gas compressors maintain the site hydrogen pressure which supplies hydrogen to the hydrotreater 1 and 2, Isomerisation unit, Butamer unit and ultra-low sulphur gasoline unit reactors. Without hydrogen to these process units the units would need to shut down resulting in a loss of profit to the company. 
Table 1 - Critical Analysis Table
	Factor
	Criticality Score 0-5
(0 = low / 5 = High) 

	Safety
	5

	Environmental
	4

	Repair Cost
	4

	Effect on Profitability
	5

	Equipment Complexity 
	4



Total Score = 1600
	The criticality analysis has determined that these machines are deemed highly critical therefore a specific routine monitoring, preventative maintenance program and repair strategy should be developed.
	To prevent early equipment failure daily operator routine checks should be developed to monitor critical parameters of operation. A detailed study of operating parameters should be undertaken to determine alarm set points to alert the operator to equipment abnormalities. 
	A preventative maintenance should be developed in order to undertake minor routine adjustments to compensate for wear which is directly related to running hours. 
	A major repair strategy should be developed where the original equipment manufacturers (OEM) assist the site maintenance team to fully overhaul the machines based on running hours and routine data gathered during running period. Machines as critical as these often have real-time data monitoring carried out to enable historical data trends, this enables a higher level of predictive maintenance to take place.







Word Count: 1,947
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