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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.



	
     STUDENT FEEDBACK FORM


	Generic Assessment Criteria 
	Marks available
	Marks 
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	1. Engagement with Literature Skills
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	2. Knowledge and Understanding Skills
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	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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[bookmark: _Toc38197061]Task 1. System Life Cycle (SLC)
  
System life cycle or SLC is used for manufactures to develop a sense of knowing how equipment will last, its costs and its efficiency over its entire life cycle.
This information is gathered by selecting the asset to be reviewed and studying it over its life cycle, the information gathered from this will regard to:
Design, the design of the equipment will be under scrutiny to ensure it is correct for the service it is in. Designs may require alterations to future-proof for potential changes, alterations for efficiency as equipment of the same type may not perform the same in different locations such as ambient temperature that require modifications to ensure full efficiency is achieved. Designs for future assets may be altered after this information is gathered from an existing unit over a period of time.
Commissioning, the costs involved with installation and setup of the equipment up until the point at which the system is activated and used for its required purpose, this will include design of the new equipment, testing to ensure all parameters are met, shipping and fitting the equipment into the existing system. Commissioning is designed to ensure the safe and correct handover of equipment is established ensuring its operability in terms of its reliability, performance, safety and information traceability back to the manufacturers.
Useful life is known as the amount of time the asset or equipment is active for before it becomes uneconomical to repair or continue running the equipment. By reviewing existing you can determining the estimated lifespan of the assets and estimate an expected time in which the equipment can be expected to contribute to operations. Within this aspect of the SLC will the costs of maintenance of both condition based and preventative maintenance be covered.
De-commissioning is the process of removing the equipment from the process and disposal this cost must be included for future estimations of a cost of a piece of equipment throughout the total life cycle of the asset in question.
[image: See the source image]
                         (figure 1. Diagram of SLC stages) https://formaspace.com/articles/industrial/iso-55000-improve-workplace-safety/











[bookmark: _Toc38197062]Task 2. Improvement techniques - Kaizen
Kaizen is a Japanese technique to create continuous improvements within a business environment, the idea behind Kaizen is that many small positive changes can create large improvements within a business when all pulled together. This technique was developed within the manufacturing sector to provide a number of positives within a business such as, lower defects of finished products, reduce and eliminate waste where possible, boost productivity of employees, encourage worker purpose and accountability of the work that they are providing and promote innovation within their sector of work.
The name Kaizen is derived from the joining of two words from Japanese which translate to ‘Good Change’ or ‘Improvement’. There are 10 key aspects within Kaizen 
1. Let go of assumptions.
2. Be proactive about solving problems.
3. Don't accept the status quo.
4. Let go of perfectionism and take an attitude of iterative, adaptive change.
5. Look for solutions as you find mistakes.
6. Create an environment in which everyone feels empowered to contribute.
7. Don't accept the obvious issue; instead, ask "why" five times to get to the root cause.
8. Cull information and opinions from multiple people.
9. Use creativity to find low-cost, small improvements.
10. Never stop improving.
 (quote from https://searcherp.techtarget.com/definition/kaizen-or-continuous-improvement)
Kaizen is used to identify issues and opportunities for improvement and developing solutions before implementing them, the cycle is being constantly cycled through in order to locate issues and provide improvements
[image: https://cdn.ttgtmedia.com/rms/onlineimages/erp-kaizen_cycle.png]
(figure 2, Kaizen Cycle)

The Kaizen cycle shown above highlights the ways in which it can be used within a manufacturing or industrial application. It also uses the 5S frame work known as;

Seiri – translated to English this means ‘Sort’ or organise, this refers to separating necessary items from unnecessary ones within the workplace.
Seiton -  translates to ‘Set in order’ this is referring to creating orderliness by arranging items to allow for easy access in the way the way that is most applicable to the job.
Seiso – ‘Shine’ meaning cleanliness and keeping the workspace clean and tidy.
Seiketsu - to standardize and create systematic workplace practices.
Shitsuke - this translates to sustain referring to the discipline involved with keeping the efforts going over time.

[bookmark: _Toc38197063]Task 3. Total Productive Maintenance (TPM)
  
Total productive maintenance is a system that is used to improve the integrity of production and quality of systems whilst also maintaining them. It achieves this by ensuring that all equipment is kept in full working order at all times to avoid any down time to repair avoiding all delays in the manufacturing process. By employing this type of maintenance strategy a company can expect to increase its total productivity with a modest investment in the maintenance scheme.
TPM or total productive maintenance was introduced to achieve the following objectives;
Produce goods at a higher rate without reducing the overall quality of the product.
Reduce the costs of running and individual product unit costs.
Avoid any wastage where possible in the current economic environment.

To successfully achieve TPM targets must be met such as a minimum of 90% OEE or overall equipment effectiveness. 
To implement TPM in an organization steps should be followed;
Step 1. Announcement by managerial roles to all employees about the introduction of the management scheme. This should be done to ensure proper understanding and commitment within all levels of the organisation. 
Step 2. Initial education, training is used where needed to ensure TPM can successfully be implemented in all areas it is required.
Step 3. Setting up TPM teams or committees, These teams should be assembled to oversee all aspects of TPM including the improvements, autonomous maintenance, quality maintenance etc. 
Step 4. Establishing targets and working towards each goal 
Step 5. Implementing the TPM system into the workplace




[bookmark: _Toc38197064]Task 4


In order to gather information regarding the two centrifugal pumps on the water system a number of sensors can be used to predict and forewarn about potential failures, By using a series of testing equipment a picture can be built of how long a specific piece of equipment within the system will operate and its expected lifecycle. For example a tool such as a vibration meter can be used to measure bearing vibration within the pump and motor bearings this can provide an indication that a bearing may soon be failing and require the downtime to repair, this early indication will allow for ordering of required parts and preparation to be carried out before the failure dramatically reducing the downtime needed in order to get that equipment up and running again. Any new equipment and parts added to the system can then have the life cycle monitored and entered in to a graph, by plotting the measurement from the vibrations a failure graph can be calculated and a predicted failure can be estimated. This estimated date can then be used to ensure the spare pump will be operational or to fix the issue before the problem occurs. 
Run to failure maintenance is exactly as it sounds and allows the equipment to run until it fails and then be taken offline to repair. However this comes with the added effect of downtime, due to the failures being sudden and equipment allowed to run until it has failed this may cost more due to the system needing to be shutdown to carry out the now essential work. 
Preventative maintenance is to act before the piece of equipment has failed and instead predict the failures using lifecycle graphs of the equipment. This may mean that the parts to be replaced are planned up to years ahead of the maintenance being carried out. The down side to this type of maintenance is the time consuming aspect of planning as well as the added cost of replacing equipment that has not completed its full lifecycle.
I believe the better maintenance plan for the system would be preventative maintenance, this is for a number of reasons. This allows all work to be carried out on a pump whilst allowing the spare pump to pick up the work, I would make this method more efficient by utilising both pumps in a staggered pattern, this mean over a period of time I would not use both the same amount so to reduce the chance of the same failure occurring on both pumps at the same time. A maintenance plan would be effective in this scenario to ensure the water is constantly being pumped. Although the added cost of this maintenance plan is a draw back the costs will be negated when you consider that this is a sub system connected to a chemical plant. If this water system were to fail with both pumps breaking down at the same time this would starve the chemical plant of water leading to a possible plant shutdown which would cost considerably more than the maintenance cost of a predictive schedule. This method will also coincide with legal legislations such a PUWER as all work will be monitored and all life systems constantly monitored and tested for defects, this will ensure the system that is online will always be in good operational order.







[bookmark: _Toc38197065]Task 5 

This report will focus upon the asset care of a pair of pumps within the alkylation unit of Valero Refinery. The specific number of the pumps are 04-P-105 and its partner or spare pump 04-P-105S. These pumps are used to feed product from the acid settler into the Depropaniser. If the plant were too loose these pumps production through the alkylation unit would have to cease and large amounts of high value products of Butane, Propane and Alkylate would be unable to continue production causing a large financial loss for every hour that the unit remains stopped.
In order to improve the asset care in relation to these pumps I would recommend further measures to monitor the equipment such as temperature checks that can provide early warning signs of bearing failure or friction from internal components. By reviewing the measures in place to provide maintenance at present it is clear to see that little care is placed on the preventative measures concerning the double ended pumps themselves. Because of this the risks of failure are greatly increased and this is one area that the current assets care plan could be improved upon. This could be improved upon by beginning to monitor the oil lubrication system that is present.
A simple addition that could be made at little expense to the company would be to add oil changes of pumps to an operators routine duties to be carried out every 2 months, this would include draining the oil and flushing out the bearing housings of all offline pumps over a period of a week, this would not provide to much extra strain of work and could drastically improve the reliability of the pumps as well as improve the likelihood of an issue being spotted using sensory cues by the operator due to the time spent around the equipment during these tasks. 
As this maintenance is being carried out information regarding the running conditions of the pumps could all be entered in to a failure modes effects and criticality analysis assessment, Also known as FMECA. This can be used for equipment or used on a parts basis and would provide a higher level of risk assessment regarding the equipment in use and potential results in the event of a failure. This will in turn asses the risks and number the severity and necessity of the parts to be repaired or replaced first, this will reduce the effect of any knock on damage within the system from a component failure. 
The basic procedure for creating a FMECA assessment are as follows;
· Assemble a team or specific individual per unit area to oversee the operation and ensure correct procedures are followed.
· Establish the ground rules of exactly what is required and what the out come of the exercise is expected to include and portray.
· Gather information regarding the specific asset or individual components, this should include running parameters of a correctly running system.
· Identify the function, failure, effect, cause and control information regarding to each item to be analysed.
· Evaluate and decide on the risks involved with all issues that have been identified by the analysis.
· Prioritise and assign the corrective actions regarding the risks involved.
· Distribute the analysis and act upon the information.
· Review information and update the system analysis as appropriate.
An example of a FMECA is shown below[image: Process FMEA (PFMEA) in the AIAG FMEA-4 format.]
(Figure 3. FMECA report)

In conclusion I feel that a lot could be improved on the current system in place to control and authorise the maintenance for the P-105/s. By implementing FMECA a correct priority to maintenance tasks can be applied reducing the risk of a severe incident occurring. If this system were to be used alongside increasing the number of checks that operation staff are required to make throughout a standard shift would reduce the number of incidents, cause any issues that occur to be quickly noticed and work requests entered at the earliest possible moment further reducing risk and increase overall safety within the refinery units. The financial aspect of implementing these programs would see a return on maintenance spares being less used therefore making the initial investment back after a period of time being active.



[bookmark: _Toc38197066]Appendices
Figure 1 – Stages of system life cycle https://formaspace.com/articles/industrial/iso-55000-improve-workplace-safety/ 07/03.2020
Figure 2 – Kaizen cycle https://searcherp.techtarget.com/definition/kaizen-or-continuous-improvement 21/03/2020
Figure 3 – FMECA table from https://www.weibull.com/basics/fmea_fig1.htm 04/04/2020













image46.png




image47.png




image48.png




image49.png




image50.png




image51.jpeg
PAS 55 MANDATES INFORMATION FOR ALL PHASES

COMMISSIONING CHECK

PROCUREMENT

DETAIL

DESIGN
OPERATION

SYSTEM
DESIGN

I
[
&
w
= PREVENTIVE
MAINTENANCE

19
PRE-PROJECT &
Jrr
Iy
S

CONDITION
BASED
MAINTENANCE

PILOTSTUDY

FEEDBACK

&
\
e’j\‘;\

E S

IMPROVEMENTS ANALYSIS




image2.png
To Chemical
Process Vessel





image52.png




image53.png




image54.png




image55.png
Get
employees
involved.

(-]

Gather
alist of
problems.

Repeat on
an ongoing

basis.
J Kaizen
cycle for
continuous
improvement

Kaizen requires identifying areas
for improvement, creating solutions
and plans for a rollout—and then
cycling through the process again
for other issues or issues that
were inadequately

addressed.

Encourage
solutions,
then choose
anidea.

If successful,
adopt the
solution.

Regularly
measure and
analyze the
results.

Test the
solution.

fonecumasce: e rseonarErT s s e s s TechTarget




image56.png




image57.png




image58.png




image59.png




image60.png




image3.png




image61.png




image62.png




image63.png




image64.png




image65.png




image66.png




image67.png




image68.png




image69.png




image70.png




image4.png
wder neading. Reerencang




image71.png




image72.png




image73.png




image74.png




image75.png




image76.png




image77.png




image78.png




image79.png




image80.png




image5.png




image81.png
i:nve; Novoguuack




image82.png




image83.png




image84.png




image85.png




image86.png




image87.png




image88.png




image89.png




image90.png




image6.png




image91.png




image92.png




image93.png




image94.png




image95.png




image96.png




image97.png




image98.gif
POTENTIAL

FAILURE MODE AND EFFECTS ANALYSIS FMEA Number 1450
FMEA Type Front Door L.H. Page 1  of 1
Item 1.1.1 - Front Door LH. Process Responsibility Body Engineering Prepared By J. Ford - X6521 - Assy Ops
Model Year(s)/Vehicle(s) _20Xx/Lion 4dr/Wagon KeyDate  _3/10/2015 FMEA Date (Orig.) _3/10/2015_ (Rev) _3/21/2015
Core Team A. Tate Body Engrg, J. Smith - OC, R. James - Production, J. Jones - Maintenance
< Action Results
el Potential 2 Potential Current Pr Current Process Responsibility &
potentislfailre | gfiec(syof | F | € | couselsior | G| Controls Controis | B | & | Recommended | "pipnned” | actionsTakena | & | o | o | 5
o Falore | ©| Failure: (Prevention) | (Detection) | © | 1on(s) | Completion Date (Actual Completion| & | 8 | & | £
. H = B|8|&| &
111 Front Do L.
Op. 70 Manual [insufficient wax  [Allows integrity 7 [Manually inserted | 8 [Visual check each | 5 [pdd positive depth [Mfg Engrg [ctop added, sprayer [ 7 [ 2 [ 5
application of wax ~|coverage over [breach of inner [spray head not [hour - 1/shift for [stop to sprayer. -3/10/2003 hecked on line.
ide door] cover (specihed sufoce (doo panel rcered for nough fim tickness
pner doo,lower lcoroded neror (Gepth meter) and
curfaces wih wax Jower door pancs. Jcoverage.
o pecication oot et sy, v P
& : ~3/10/2003 complexity of
Unsatisfactory fferent doors on
[pppearance due to me line.
Fust though paint
lover tme. [Spray head S [Testspray patiem |Visual check each | 5 [DseDesgnof __ [MigEngrg - [Femp and press. (s
|- impaired function |clogged- Viscosity lotstart-upand  [hour - 1/shift for [Experiments (DOE) [3/10/2003 fimits were
lof interior door ltoo high- Jater il periods,  fim thickness Jon viscosity vs. |determined and limit
ercnare [Temperature too | fand preventve (depth meter) and temperature v. contols have been
low Pressure oo | mainenance fcoverage: Jreseure. frtaled contral
low. frogram to clean arts show process
fesds. foin control Gk =
Jras.
[Spray head 2 [Preventive [Visual check each | 5 2[5
[deformed dueto | [maimtenance  |rour - /it for
jmpoct frogamto i trickness
[mantain heads. (Gt mete) and
lcoverage.





image99.png




image100.png




image101.png




image7.png




image102.png




image103.png
Moy Velid pads e




image104.png
cory Conmirion




image105.png




image8.png




image9.png




image10.png




image11.png




image12.png




image13.png




image14.png




image15.png




image16.png




image17.png




image18.png




image19.png
Megby ~talzd




image20.png
quiphent] Sctyactions-




image21.png




image22.png




image23.png
Wi/ ek




image24.png




image25.png
WA




image26.png




image27.png




image28.png




image29.png




image30.png




image31.png
19 4




image32.png
) UL T P




image33.png




image34.png




image35.png




image36.png
L%




image37.png




image38.png




image200.png




image39.png




image40.png




image1.png
Prifysgol Cymru
¥ Drindod Dew Sant

J University of Wales
Trinity Saint David




image41.png




image42.png




image43.png




image44.png




image45.png




