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Task 1. System Life Cycle (SLC)
	In terms of SLC it is used for the planning, building, testing and delivering of a product. SLC is a combination of six stages within a process development as shown in figure one, the stages are worked through one by one in order to achieve a desirable outcome. By businesses adapting and using the SLC approach to manage their assets within the company, money and time can be saved, the company as well are more likely to produce a successful system through using the SLC method.
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  Figure One – SLC 
	For a new successful development within a company to be effective, it takes a lot of planning and consideration. Using the SLC system to develop a new product could take months or even years to achieve its set criteria. At any stage of using this strategy it could result in the development being stopped due to an issue with any of the stages when commissioning. Therefore, much consideration should be taken at the analysing stage, weighing up the pros and cons to implementing the new development on the company and the overall effects it may or could lead to.
	SLC starts with finding and identifying an issue within a current system or outlining a new system to help with working operations which are currently taking place. The new or improved idea should be able to solve the original outlined problem and be cost effective to the company. Other considerations also explored should be the environmental factors and the effects of the day to day production while the new or improved design is being employed within the company. Analysing, investigates and explores the need for the system or product. Questions and observations should be made within the workforce to identify problems which may occur. The third stage to SLC is designing the system or product, looking at possible solutions and identifying the best solution, this stage could potentially take the longest as what is produced must meet a specified design specification. Creating the system or product and implementing it within the business could cause issues within the production, so therefore testing is carried out to ensure that the system works correctly and safely prior to being installed or produced. Finally assessing the product or system within the company and its overall impact. 
	Commissioning a new process or improving a process requires key factors to be considered the overall design, building, operability, traceability, reliability, lifespan and the de-commissioning of the process or product when it is finished with.  

Task 2. Improvement Techniques
	Maintenance is vital within industry as it ensures that equipment is reliable and available. There are many maintenance strategies used all over the world within different business sectors to ensure that equipment is widely maintained. Depending on how companies work will depend upon the maintenance strategy used, some companies might employ that planned maintenance on equipment is carried out every 12 months and nothing is done until then. Kaizen is a way of continuously improving a system to achieve the best outcome possible.
	The Japanese word is constructed of two words Kai which relates to change and Zen which translates to good therefore making a good change so referring to continuously improving and making changes for the better. The technique works by applying a small change over time. By making a small amount of progression within a company overtime can mount to a big result. Kaizen is implemented everywhere it is a way to engage everyone together in order to solve problems and work together. Whether this is mangers communicating with frontline workers, contributions from everyone within a workforce can count for up to 80% of improvements within the company over time.
Although maintenance is required, Kaizen can reduce the workload for the maintenance department. If someone in industry is competent and capable to carry out a task, they should. By doing so they could be preventing damage to equipment as well as saving time and money for the company. In a big oil industry, a leaking valve may be the last thing on a maintenance schedule, a work order would have been put in and accepted for this. The job will also need to be scoped and equipment may need to be ordered in to repair the valve. Taking into consideration these factors the plant worker should look at ways of trying to reduce the leak or possible fixing the leak depending on where it is coming from rather than just putting a work order into maintenance. If the leak is not fixable, a steam hoes could potentially be placed onto the leak to contain it, or by taking more time to visually inspect the valve it could be the packing needs tightening which could be carried out by the plant operator rather than maintenance. Furthermore, ensuring all rotating equipment is lubricated and running correctly by using sensory checks and knowing the equipment you are working with can help the maintenance department, also by knowing the equipment the plant operator can work with maintenance to determine the problem, therefore solving the problem together. 

Task 3. Total Productive Maintenance (TPM)
	TPM is a method of maintenance which is implemented within industry to ensure that scheduled maintenance and servicing on equipment is carried out in order to achieve optimum performance levels, and to avoid breakdowns which may lead to delays within a process. This maintenance strategy consists of ensuring that all equipment is monitored, which will help to identify any forms of deterioration due to the efficiency levels dropping. For TPM to be productive and serve its purpose, it is required that all members within a workforce communicate with one another and have a basic understanding of how the equipment correctly works. Therefore, any early stages of failure on the equipment can be established and prioritised to be fixed, to prevent damaging the equipment or running the equipment to failure, which could lead to excessive costs.
 This form of maintenance is great for expensive complex pieces of equipment as it is frequently monitored, the three factors taken into consideration are the performance, availability and quality. The three factors are then multiplied by one another in order to produce the overall equipment effectiveness which is also referred to as ‘OEE’. In big industries the OEE of the running equipment is vital as it prevents losses, also more machinery the higher the maintenance costs so implementing the OEE strategy can prevent an extortionate bill for the company due to their equipment failing suddenly. 
TPM initially was put into practice in Japan in the 20th century, since then has been developed and improved. The use of TPM has many important factors, it can improve communication, avoid waste of materials, increase the availability of equipment and can build effective teams within a workforce. The eight pillars of TPM are supported by the 5S which play a significant role, the 5S construct the physical structure of the TPM process. 
•	Sorting 
•	Set in order
•	Shine 
•	Standardised 
•	Sustain 
[image: ]The five elements produce a structured working environment for the employee and the employer, following and obeying to the 5S can result in a healthier, safer and cleaner working environment. Whereas the eight pillars focus on the production and quality of the business. The eight supporting activities look at the equipment and ways of improving to ensure reliability within the company preventing, breakdowns, defects and accidents. The strategy of TPM places greater responsibility for the equipment on the operator and requires their help in order to maintain the equipment to its optimum performance.
                                       




Figure Two- 8 Pillars to TPM
Task 4
	Monitoring equipment plays a key role, ensuring equipment is working to its optimum performance will ensure that the process will run smoothly and efficiently for the company. One of the most important factors to monitoring the equipment is knowing the equipment and how it operates. Having a good understanding on visual and physical features of the equipment will help identify any issues or faults which may occur with the equipment. Knowing how to operate the equipment correctly and safely to prevent damage, will ensure a good lifespan for the equipment. Procedures are often followed for starting up equipment, take a pump for example the operator should be aware that starting the standby pump before stopping the duty pump is a critical stage to the process. Likewise knowing to open the suction valve first to prevent cavitation to the pump and cracking the discharge valve off its seat until the pump is up to speed prior to opening it up full to prevent deadheading the pump are vital pieces of information that the operator should be aware of. 
	Ways to monitor running equipment can be sensory checks, temperature and vibration checks. These methods of monitoring the equipment will be able to indicate a clear breakdown, if the pump is running to hot it could be a bearing is starting to fail which therefore may cause vibration leading to excessive noise. Other methods to monitor equipment is to produce records of maintenance and tests carried out and produce a trending chart to indicate any deterioration of the pump over time, this can therefore be investigated and fixed prior to running the pump to failure. 
	In respect to task 4 scenario, running the duty pump to failure should not be implemented it is a chemical process therefore containing volatile products. Due to the reaction being endothermic, heat is therefore being absorb into the process, the lack of cooling water supply could result in the vessel overheating and having a major impact on the plant, business and workforce. Another factor is if the duty pump is run to failure, there is no guarantee that the standby pump will operate which may result in the plant having to be shut down. Running the pump to failure could save the company money as less parts and maintenance is required but in the long run if the pump was to fail, it could be an expensive repair for the company and have a massive effect on their production rates. 
	In conclusion to which strategy I would adopt to the plant, it would be planned preventative maintenance with regular checks carried out. Another method which could be implement into the new plant is pump swaps between the duty and standby pump, frequently swapping the pumps will indicate the condition of both pumps and any faults they may have. Under the Provision and Use of Work Equipment Regulation 1998, it regulates that a certain standards must be maintained on equipment in order for it to be safe to work with, injuries resulting due to the pump failure as it was unsafe and not maintained could lead to legal proceedings for the business. 

Task 5
	Within Valero there are various forms of equipment which may not always have a standby in operational condition. For instance, the duty pump may be out of service and the standby pump is currently running, the effect if the standby pump trips could lead to unit shut down depending on how critical the pump is to the unit. Likewise if a control valve was to fail, the valve would therefore need to be placed on bypass, manual done by a plant operator meaning the control operator will have no control of the flow, temperature, level or pressure going into or leaving equipment which could lead to issues within the units production rates. 
	Implementing asset care within the company can keep equipment safe and reliable for safe working operation. By all employees recording any abnormalities within any processes or equipment can prevent deterioration and failure.  Following the 7 steps of the asset care structure can massively benefit the company as all equipment is well maintained or control measures can be put into place to prevent further breakdown. As well as effectiveness of workers communicating with one another.
	Plant 7 consists of three net gas compressors (NGC) which improves the purity of the hydrogen as well as reclaiming some LPG back within the recontacting section of the process on the unit. The compressors play a vital part to the unit, at least two of NGC (7-C-302a/b/c) must be running at all time. If neither of the two compressors can be started the unit will have to be shut down as it will not be able to cope with only one NGC running. Currently the company have scheduled maintenance in place, a full overhaul on one of the NGC can take approximately 12 weeks, therefore it is relied upon to have all parts scooped for the compressor prior to the maintenance taking place. As part of an improvement plan, I feel like it would be more beneficial for the compressors to regularly swapped and monitored, which can help identify any issues which could increase the failure to the NGC. If NGC ‘B’ is due out for PPM but ‘C’ compressor is making a lot of liquid in cylinder three for example then, ‘C’ compressor should be prioritised and taken out of service, with ‘B’ put online until the issue with ‘C’ is resolved. 
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Figure Three – Asset Management
	Using a chart like figure three will help identify and priorities improvements for the conditions of the equipment on plant.   
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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.
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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.

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.
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