

Evaluating the Effectiveness of Chosen Maintenance Strategies for Dedicated Equipment.





[image: ]







Module: Plant and Asset Engineering
Module Code: ACMA 6007
Lecturer: Andrew Thorn
Student: Thomas Hughes
Student number: 190957
Contents
2	List of Figures	2
3	Introduction	3
4	SOLVAC™ S2-1812 – ULTRASONIC VAPOUR DEGREASER	4
4.1	System Overview	4
5	Critical Review of The Current Maintenance Practices	5
5.1	Maintenance Compliance	6
5.2	Reactive Maintenance Process	6
5.3	Preventative  Maintenance	8
5.3.1	1 Month & 6 month Planned Maintenance activities	8
5.4	Critical Analysis Results	9
6	How The Current Approaches to Maintenance Could Be Improved.	9
6.1	Reliability Centred Maintenance	9
6.1.1	Failure Mode Effect Analysis	10
6.2	Total Productive Maintenance	10
6.3	Vapour Degreaser Hoist Modification	11
6.4	Planned Maintenance Update	13
7	Conclusion	13
8	References	14
9	Appendix 1	15


[bookmark: _Toc131361040]List of Figures
Figure 1 - Theory of Operation	5
Figure 2 - System Overview Front	5
Figure 3 - System Overview Rear	5
Figure 4 - Example of a Malfunction Report within SAP	7
Figure 5 – Malfunction report results for 2022	7
Figure 6 - Pareto Analysis of the 2022 Grouped Malfunction Description.	8
Figure 7 - Example of UKF0080 - Preventative Maintenance Work Sheet for 1 monthly PM	9
Figure 8 - Example of UKF0080 - Preventative Maintenance Work Sheet for 6 monthly PM	9
Figure 9 - Example of double chain drive	12
Figure 10 - Example of single chain drive	12

[bookmark: _Toc131361041]Introduction
Zimmer Biomet is a global leader in musculoskeletal healthcare, providing innovative solutions that help improve the quality of life for people around the world. At the Bridgend facility, medical devices implants are produced through a complex process that involves multiple stages of cleaning and biological upgrades. One of the key pieces of equipment used in the End of Line process is the Solvac™ S2-1812 ultrasonic vapour degreaser. The degreasers were introduced in 2019 to improve the final clean of the devices, ensuring that all process contaminants are removed before they are shipped to the customer.
The purpose of this report is to evaluate the maintenance approach for the Solvac™ S2-1812 ultrasonic vapour degreasers and propose recommendations for improvements. The report will start with a brief background of the business and the role of the equipment in the production process. It will then critically review the current maintenance approach and analyse why it has been chosen. A full evaluation of potential improvements will be presented, including how these can be implemented in future maintenance planning and strategy development. The costs and resources required for these improvements will also be discussed. Finally, conclusions and recommendations will be presented based on the findings of the report.

















[bookmark: _Toc131361042]SOLVAC™ S2-1812 – ULTRASONIC VAPOUR DEGREASER
At the Zimmer Biomet, Bridgend facility there are 4 separate Solvac™ S2-1812 ultrasonic vapour degreasers which were introduced to the End of Line process in 2019 as an addition to the final clean and biological upgrade. Parts are processed through each degreaser then immediately washed through the final sterile wash, both washes provide excellent cleaning for each medical device implant, removing all process contaminants prior to being packed and shipped to the customer.
[bookmark: _Toc131361043]System Overview
The Solvac™ S2-1812 ultrasonic vapour degreaser is specifically designed and rigorously tested to utilize 3M Novec 73DE, an EPA-approved, non-flammable solvent. This high-quality solvent delivers exceptional cleaning and drying results. The solvent is circulated throughout the system via a distillation process, where it vaporises and condenses, concentrating the dirtiest solvent in the vapour generator. The condensed distillate is then drained into the process sump, which flows into the boil sump. As parts are lowered into the cleaner, the solvent condenses onto the parts, effectively rinsing them. The ultrasonic technology generates vapour bubbles in the solvent, which implode to produce high-pressure solvent jets that effectively remove particulates at a submicron level. Afterward, a final rinse occurs in the solvent vapours as the parts are removed from the process tank. Any remaining solvent on the parts falls back into the tank when moved into the Freeboard Zone, which is located just above the Vapour Zone. (Advanced Ceramics Technology, 2019)
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[bookmark: _Toc131360245]Figure 1 - Theory of Operation
(Advanced Ceramics Technology, 2019)
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[bookmark: _Toc131360246]Figure 2 - System Overview Front					
[bookmark: _Toc131360247]Figure 3 - System Overview Rear


[bookmark: _Toc131361044]Critical Review of The Current Maintenance Practices
As it stands to maintain the Vapour degreasers the business has chosen two methods of choice, the first being reactive maintenance and secondly preventative.
Reactive maintenance is a maintenance approach in which a piece of machinery or equipment is only repaired or replaced after it has failed or broken down. This means that maintenance tasks are only started in reaction to an existing issue or problem. A study by Bhasin & Singh (2018) found that while reactive maintenance may be less expensive in the short term, it frequently results in higher expenses owing to downtime and emergency repairs. 
Preventive maintenance is a proactive approach to maintenance that involves performing maintenance activities on equipment or machinery before a failure occurs. Studies have shown that implementing preventive maintenance programs can have significant benefits for organizations. For example, a study by the International Journal of Operations and Production Management found that preventive maintenance programs can reduce maintenance costs and downtime, increase equipment reliability and availability, and improve overall production efficiency (Lee & Kim, 2017). Similarly, research by the Journal of Quality in Maintenance Engineering has shown that preventive maintenance can lead to improved safety, reduced environmental impact, and increased customer satisfaction (Abdullah et al., 2019). Overall, the evidence suggests that preventive maintenance is an effective way to improve equipment performance and reduce maintenance costs.

[bookmark: _Toc131361045]Maintenance Compliance
Being a medical device industry, Zimmer Biomet must adhere to strict standards and rules, all procedures are managed and kept with the quality management system (QMS), as per ISO13485, which is a quality management standard developed by the International Organization for Standardization (ISO) specifically for the medical device industry. The standard specifies requirements for a QMS that must be implemented by organizations involved in the design, development, production, installation, and servicing of medical devices. (BSI, 2020)
UKP030 (Ireland, 2023) is the overarching document that the maintenance team must follow, within the document it defines the responsibility of the maintenance department, how maintenance activities are managed and the intervals for Planned Maintenance services. 
[bookmark: _Toc131361046]Reactive Maintenance Process
In the event of equipment failure at a worksite, a "Malfunction report" is initiated through the employment of the SAP system. Figure 4 illustrates the user interface that is presented to the operator. A distinct asset number is assigned to each equipment on the premises, which is recorded in the SAP system in conjunction with a brief outline of the malfunction. The system then generates a "maintenance notification," which is relayed to the on-duty technicians, providing details on the specific equipment in question and the nature of the fault. If multiple malfunctions occur concurrently, the Operations shift teams will employ a priority system based on the equipment's criticality at that moment.
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[bookmark: _Toc131360248]Figure 4 - Example of a Malfunction Report within SAP
Upon scrutinizing the SAP data, it is revealed that 116 instances of malfunction were recorded in 2022, encompassing 77 distinct causal factors. It is important to note that individuals responsible for reporting malfunctions are not necessarily equipped with technical knowledge of the equipment, and as such, the accompanying text inputted is often supplied by supervisors or team leads. Therefore, the data collected is complicated by variances in the nature of the inputted text. Despite this challenge, certain noteworthy breakdowns are observed to recur frequently, although the presence of differing causal factors makes it difficult to analyse and prioritize areas of concern using the Pareto approach.
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[bookmark: _Toc131360249]Figure 5 – Malfunction report results for 2022
To improve data analysis reasons for malfunctions were categorised based on failure, figure 5 includes the overall number of equipment breakdowns and their categories. Low lubrication alarms were the most prevalent form of failure, accounting for 34 occurrences or 29% of all failures. Door jamming was the second most common failure, accounting for 30 occurrences or 26%. Hoist failure accounted for 18 cases or 16%, low solvent alarm accounted for 20 cases or 17%, and high-temperature alarm accounted for 5 cases 4% of total failures. Ultrasonic failed in only two occasions, accounting for 2% of all failures. Unknown faults due to poor detail input were categorised as other  accounted for 6 cases, or 5% of all failures, while power loss was the least common, accounting for only 1 case, or 1% of total failures.
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[bookmark: _Toc131360250]Figure 6 - Pareto Analysis of the 2022 Grouped Malfunction Description.
[bookmark: _Toc131361047]Preventative  Maintenance
Preventative maintenance for the Vapour Degreasers is carried out via Planned maintenance (PM), the Vapour degreasers have a 1 monthly and a 6 monthly PM, the requirements of tasks are set out within the QMS on form, UKF0080 - Preventative Maintenance Work Sheet and carried out internally by Qualified shift technicians, the requirements of each PM differ based on the interval.
[bookmark: _Toc131361048]1 Month & 6 month Planned Maintenance activities
The table within UKF0080 - Preventative Maintenance Work Sheet lists several planned maintenance tasks to be performed each month, including checking the Emergency Stop, inspecting the Ultrasonic generator, cleaning the Water Separator and Y Strainer, checking the refrigeration system for leaks, maintaining the compressed air and pneumatic cylinders, and checking the lubrication, tension, and wear of the rotational mechanisms (chain and sprocket). The table also includes specific work instructions, safety precautions, and references to the relevant pages of the manual. For safety reasons and to inspect the hoist alignment and tension, the Vapour degreaser's solvent must be removed from the tank 10 hours before the PM begins, allowing the solvent vapour to disappear. Although this only takes the technician 2 hours, the equipment downtime for each PM totals a full 12 hours, affecting production.
In comparison to the 1 monthly PM there are far less checks then within the 6 monthly, however some checks are more intrusive and will take longer than the 1-month PM, figures 7 & 8 provide an example of the checks that are to be completed during the PM checks. 
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[bookmark: _Toc131360251]Figure 7 - Example of UKF0080 - Preventative Maintenance Work Sheet for 1 monthly PM
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[bookmark: _Toc131360252]Figure 8 - Example of UKF0080 - Preventative Maintenance Work Sheet for 6 monthly PM
[bookmark: _Toc131361049]Critical Analysis Results
Although the current reactive maintenance process on site is deemed satisfactory, with quick reaction times to equipment failures being a notable strength, the cost of maintaining equipment is expected to rise if failures continue to occur due to inadequate preventative activities and failure to analyse data and cover all common failures in planned maintenance activities. Despite the equipment manual being referred to for some tasks, many tasks are being ignored or not being performed at the correct frequency, contributing to higher than expected equipment breakdowns. Operator and maintenance technician productivity can improve if other strategies are considered. 
The overall Vapour Degreaser availability for 2022 finished at 93%, which is below world class, with the proposed suggestions in this paper it is believed that world class availability could be achieved with the buy-in from the company and trust in its employees.






[bookmark: _Toc131361050]How The Current Approaches to Maintenance Could Be Improved.

[bookmark: _Toc131361051]Reliability Centred Maintenance
Reliability Centred Maintenance (RCM) is a proactive approach to maintenance planning that strives to maximise equipment performance and minimise downtime by identifying and mitigating possible failure causes. RCM is a data-driven process that entails examining probable equipment failure modes, determining the consequences of such failures, and establishing the most effective and efficient maintenance strategy to avoid those outcomes. (Moubray, 1997)
[bookmark: _Toc131361052]Failure Mode Effect Analysis 
In the preliminary stages of Reliability Centred Maintenance (RCM), Failure Mode Effect Analysis (FMEA) is typically employed to systematically evaluate equipment or systems and identify potential failure modes, their potential causes, and their effects on equipment or system operation (Aladad & WIlliams, 2014). Analysis of the collected data revealed that despite low lubrication, low solvent, and high temperature alarms accounting for 51% of total malfunctions, they contribute only 6% of the total downtime, as they are mostly resolved quickly. To further comprehend the impact of categorized failures, a brief FMEA was conducted to provide an example of the severity of each failure and its effects on the business. The complete FMEA is provided in appendix 1, with a summary outlined below.
· Low lubrication ,Low Solvent & High Temp alarm.
Initial Risk Priority Number (RPN) score is low, mostly due to the occurrence rate making it higher, although low risk, with the introduction of TPM the RPN can be halved.
· Ultrasonic & Power loss
Both have a high severity scoring; however, data suggests the occurrence rating is lower and detection is high making the final risk score acceptable.
· Door Jamming
Door jamming is a significant concern as it poses a considerable impact on business operations, such as incurring extended downtime and potentially damaging the basket and product. Additionally, it presents a severe health and safety risk if an Operator's hand becomes trapped. It has become apparent that the doors have not been included in either the 1 or 6-monthly Preventive Maintenance (PM) schedules, which means that there is no planned maintenance in place to address this issue. The Initial Risk Priority Number (RPN) was scored high, indicating a high level of risk. However, introducing the inspection of the doors during the 1m PM is expected to significantly reduce the associated breakdowns. As a result, with the occurrence and detection rate changes, the risk is deemed acceptable
· Hoist Failure
The hoists failure also showed that the impact on the business is huge, mostly due to the downtime caused by each failure, for safety reasons the solvent must be removed from the machines each time, impacting many of the key performance indicators.
The initial RPN scored high risk, modifying the hoists in line with the Galway plant would greatly reduce the occurrence rate and become low risk.
[bookmark: _Toc131361053]Total Productive Maintenance 
An assertive maintenance strategy, such as Total Productive Maintenance (TPM), strives to enhance the general equipment operation. TPM is a maintenance management philosophy that originated in Japanese manufacturing plants to facilitate the implementation of just-in-time manufacturing, to support quality improvement efforts. As per the literature, TPM can be viewed as a partnership approach to maintenance (Maggard & Rhyne, 1992). Under TPM, small teams or groups establish a collaborative relationship between maintenance and production to enable effective accomplishment of maintenance work. (Nakajima, 1989) Furthermore, production workers are encouraged to become involved in the performance of maintenance work, empowering them to take responsibility for equipment monitoring and upkeep. This approach helps to enhance the skill set of production workers and enables them to perform equipment maintenance tasks more efficiently, thus maintaining the equipment in good condition.
In 2022, the most frequently occurring malfunction was identified as the Low Lubrication fault. Along with the Low Solvent and high temperature alarms, these faults are considered low-impact and can be resolved quickly. However, collectively, these three failure modes account for 50% of the total breakdowns and fall under the "six big losses" category for small stops. One of the core objectives of TPM is to contribute towards the elimination of the "six big losses". Currently, the equipment in question is only subjected to minor daily process monitoring checks, modifying the checks to incorporate a daily top-up of lubrication and solvent could significantly reduce the number of small stops on the wash line. Additionally, conducting a thorough review of the monthly PM tasks could identify opportunities to delegate certain tasks to the Operators, enabling them to develop a better understanding of the equipment and take ownership of its condition. 
In a study by (Kaminsky, et al., 1996) two maintenance approaches were compared - a conventional approach where dedicated maintenance personnel performed maintenance tasks, and an approach where production employees were trained and authorised to carry out equipment maintenance tasks. The study indicated that the employee involvement approach resulted in enhanced equipment reliability, increased productivity, and reduced maintenance costs.
[bookmark: _Toc131361054]Vapour Degreaser Hoist Modification
The practise of designing products, systems, or processes to work as intended under defined conditions and for a specified period is known as design for reliability. The purpose of design for reliability is to reduce the likelihood of failures or breakdowns while increasing a product's or system's availability, safety, and performance. (Raheja & Gullo, 2001)
The Vapour Degreaser utilized in the production process consists of two hoists, one for the boil tank and another for the rinse tank, each of which have been designed with dual chains (refer to figure 9). After conversing with the technicians, it has been observed that the hoist misalignment is caused by inconsistent tension levels among the chains, resulting in multiple basket crashes. The severity of these crashes can lead to consequential damages, such as harm to the door, basket, and product, resulting in significant costs for the business. The process for rectifying the issue involves the removal and inspection of the hoists, followed by the emptying of solvent to allow for vaporization, resulting in a minimum of 12 hours of downtime. This downtime has a multitude of negative effects, such as the time required to rectify the issue, the wastage of solvent, adverse environmental impact due to solvent disposal, non-productive tasks carried out by the operator, and a decline in production efficiency.
The Zimmer Biomet Galway plant in Ireland also employs Vapour Degreasers in their production process, with a higher number of units than our facility. Initially, they too faced similar issues but ultimately decided to modify their hoist to feature a single chain drive per hoist, effectively eliminating the problems encountered previously. Figure 10 depicts an example of a single chain hoist presently in use in Galway.
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[bookmark: _Toc131360253]Figure 9 - Example of double chain drive			
[bookmark: _Toc131360254]Figure 10 - Example of single chain drive				
A trial should be implemented on a single degreaser to start then allowing the others to follow if successful. If successful the above changes could provide the following savings to the business.
1. 12 Hours downtime equates to £24,000 lost production – in 2022, 234 hours were lost due to the 18 breakdowns. The time it takes to complete a 1Monthly PM will reduce by 10 hours from not having to inspect the hoist alignment/tension. Adding them both together could yield a saving of 354 hours downtime which equates to a saving of £708,000.
2. In total there are 8050 hours available to production, the reduction of 354 hours downtime yields a 4% capacity increase.
3. The currently used 3M Novec 73DE solvent is scheduled for obsoletion in 2025, and although alternative solvents are being tested, a global supply shortage presents a significant risk to plant operations, as the business only receives a limited amount of stock each week. Even though the solvent removed from the tanks is put back in the tank, an estimated 10 litres of solvent is lost each time, resulting in a total of 280 litres per year due to breakdowns and scheduled maintenance. The cost savings from this amount to only £11,200 per annum; however, the potential impact on customers through missed surgeries could have significant consequences for the business and its customers.
[bookmark: _Toc131361055]Planned Maintenance Update
The existing Planned Maintenance (PM) schedule has not been modified since its release in 2019. PM tasks are not data driven, nor do they adhere to Original Equipment Manufacturer guidance (OEM). Checking the doors is not part of any PM, but they have a significant negative impact on the performance of the equipment. A review of the operating manual (Advanced Ceramics Technology, 2019) recommends inspecting the mechanics of the door once a month; incorporating this into the PM schedule would improve the reliability of the equipment. Similarly, other checks are performed each month that the OEM recommends be inspected quarterly.
Working out the Mean Time Between Failures (MTBF) could also help decide the frequency of the inspection for the most frequent breakdowns, the MTBF for the categorised failures are as follows.
The calculations for the MTBF with a total operating time of 8050 hours are:
· Low lubrication alarm: 8050 / 34 = 237.06 hours
· Door jamming: 8050 / 30 = 268.33 hours
· Low solvent alarm: 8050 / 20 = 402.50 hours
· Others: 8050 / 6 = 1341.67 hours
· Hoist failure: 8050 / 18 = 447.22 hours
· Ultrasonic: 8050 / 2 = 4025 hours
· High temperature alarm: 8050 / 5 = 1610 hours
· Power loss: 8050 / 1 = 8050 hours
With the correct training, many checks carried out by the Operators during TPM, reducing the 1M PM tasks even further, or depending on the number of checks remaining the PMs could be carried out quarterly to further reduce the impact on production, however monitoring of equipment over several months should be considered before making this decision.
[bookmark: _Toc131361056]Conclusion
In conclusion, the maintenance strategy is a critical aspect of any manufacturing plant, as it ensures the equipment operates efficiently, reduces downtime, and maximizes productivity. Reliability Centred Maintenance, Total Productive Maintenance, and Design for Reliability are all potential approaches that can be employed to improve maintenance strategy within the Bridgend  manufacturing plant. By analysing failure modes, engaging production workers in maintenance work, and designing systems and equipment for reliability, the overall equipment effectiveness and plant performance can be significantly enhanced. It is essential to establish a collaborative approach between maintenance and production teams to ensure the successful implementation of any maintenance strategy. With careful consideration and the appropriate implementation of these approaches, maintenance costs can be reduced, productivity increased, and the plant's overall equipment effectiveness enhanced, resulting in greater profitability and competitiveness for the manufacturing plant.
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Appendix 1 – Failure Mode Effect Analysis

	Process Step/Input
	Potential Failure Mode
	Potential Failure Effects
	SEVERITY  (1 - 10)
	Potential Causes
	OCCURRENCE  (1 - 10)
	Current Controls
	DETECTION  (1 - 10)
	RPN
	Action Recommended
	Resp.
	Actions Taken
	SEVERITY  (1 - 10)
	OCCURRENCE  (1 - 10)
	DETECTION  (1 - 10)
	RPN

	What is the process step, change or feature under investigation?
	In what ways could the step, change or feature go wrong?
	What is the impact on the customer if this failure is not prevented or corrected?
	
	What causes the step, change or feature to go wrong? (how could it occur?)
	
	What controls exist that either prevent or detect the failure?
	
	
	What are the recommended actions for reducing the occurrence of the cause or improving detection?
	Who is responsible for making sure the actions are completed?
	What actions were completed (and when) with respect to the RPN?
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	The Solvac™ S2-1812 ultrasonic vapour degreaser Malfunction
	Low Lubrication Level Alarm 
	Equipment damage due to increased friction and wear
	6
	Faulty sensors or monitoring equipment
	6
	- Machine will alarm
- 1M PM Schedule
	2
	72
	- Introduce TPM for Operators to complete as part of their weekly check
- Provide Training
	Maintenance Leader
	Examples if the actions recommended were implemented
	6
	3
	2
	36
	

	
	
	
	6
	Inadequate lubrication system design or maintenance
	6
	- Machine will alarm
- 1M PM Schedule
	2
	72
	- Introduce TPM for Operators to complete as part of their weekly check
- Provide Training
	Maintenance Leader
	Examples if the actions recommended were implemented
	6
	3
	2
	36
	

	
	
	
	6
	Technician error
	6
	- Machine will alarm
- 1M PM Schedule
- Training plans in place
	2
	72
	- Introduce TPM for Operators to complete as part of their weekly check
- Provide Training
	Maintenance Leader
	Examples if the actions recommended were implemented
	6
	3
	2
	36
	

	
	
	Increased downtime and repair costs
	5
	Faulty sensors or monitoring equipment
	6
	- Machine will alarm
- 1M PM Schedule
	2
	60
	- Introduce TPM for Operators to complete as part of their weekly check
- Provide Training
	Maintenance Leader
	Examples if the actions recommended were implemented
	6
	3
	2
	36
	

	
	
	
	5
	Inadequate lubrication system design or maintenance
	9
	- Machine will alarm
- 1M PM Schedule
	2
	90
	- Introduce TPM for Operators to complete as part of their weekly check
- Provide Training
	Maintenance Leader
	Examples if the actions recommended were implemented
	6
	3
	2
	36
	

	
	
	
	5
	Operator error
	6
	- Machine will alarm
- 1M PM Schedule
- Training plans in place
	2
	60
	- Introduce TPM for Operators to complete as part of their weekly check
- Provide Training
	Maintenance Leader
	Examples if the actions recommended were implemented
	6
	3
	2
	36
	

	
	
	Safety hazards due to overheating or component failure
	7
	Faulty sensors or monitoring equipment
	4
	- Machine will alarm
- 1M PM Schedule
	2
	56
	- Introduce TPM for Operators to complete as part of their weekly check
- Provide Training
	Maintenance Leader
	Examples if the actions recommended were implemented
	8
	3
	2
	48
	

	
	
	
	7
	Inadequate lubrication system design or maintenance
	4
	- Machine will alarm
- 1M PM Schedule
	2
	56
	- Introduce TPM for Operators to complete as part of their weekly check
- Provide Training
	Maintenance Leader
	Examples if the actions recommended were implemented
	8
	3
	2
	48
	

	
	
	
	7
	Operator error
	4
	- Machine will alarm
- 1M PM Schedule
- Training plans in place
	2
	56
	- Introduce TPM for Operators to complete as part of their weekly check
- Provide Training
	Maintenance Leader
	Examples if the actions recommended were implemented
	8
	3
	2
	48
	

	
	Door Jamming
	Increased downtime and repair costs
	7
	Wear or damage to the door mechanism or components
	6
	- Self Evident
- E-Stop
- Reactive maintenance
	5
	210
	- Introduce Door check to the 1m PM schedule
	Maintenance Leader
	Examples if the actions recommended were implemented
	6
	2
	3
	36
	

	
	
	
	7
	Incorrect basket used
	6
	- Self Evident
- E-Stop
- Reactive maintenance
	5
	210
	- Introduce Door check to the 1m PM schedule
	Maintenance Leader
	Examples if the actions recommended were implemented
	6
	2
	3
	36
	

	
	
	
	7
	Misalignment or improper installation of the door
	6
	- Self Evident
- E-Stop
- Reactive maintenance
	5
	210
	- Introduce Door check to the 1m PM schedule
	Maintenance Leader
	Examples if the actions recommended were implemented
	6
	2
	3
	36
	

	
	
	
	7
	Operator error
	6
	- Self Evident
- E-Stop
- Reactive maintenance
	5
	210
	- Introduce Door check to the 1m PM schedule
	Maintenance Leader
	Examples if the actions recommended were implemented
	6
	2
	3
	36
	

	
	
	Scrap or Rework
	7
	Wear or damage to the door mechanism or components
	6
	- Self Evident
- E-Stop
- Reactive maintenance
	5
	210
	- Introduce Door check to the 1m PM schedule
	Maintenance Leader
	Examples if the actions recommended were implemented
	6
	2
	3
	36
	

	
	
	
	7
	Incorrect basket used
	6
	- Self Evident
- E-Stop
- Reactive maintenance
	5
	210
	- Introduce Door check to the 1m PM schedule
	Maintenance Leader
	Examples if the actions recommended were implemented
	6
	2
	3
	36
	

	
	
	
	7
	Misalignment or improper installation of the door
	6
	- Self Evident
- E-Stop
- Reactive maintenance
	5
	210
	- Introduce Door check to the 1m PM schedule
	Maintenance Leader
	Examples if the actions recommended were implemented
	6
	2
	3
	36
	

	
	
	
	7
	Operator error
	6
	- Self Evident
- E-Stop
- Reactive maintenance
	5
	210
	- Introduce Door check to the 1m PM schedule
	Maintenance Leader
	Examples if the actions recommended were implemented
	6
	2
	3
	36
	

	
	
	Equipment damage due to overloading or impact
	7
	Wear or damage to the door mechanism or components
	6
	- Self Evident
- E-Stop
- Reactive maintenance
	5
	210
	- Introduce Door check to the 1m PM schedule
	Maintenance Leader
	Examples if the actions recommended were implemented
	6
	2
	3
	36
	

	
	
	
	7
	Incorrect basket used
	6
	- Self Evident
- E-Stop
- Reactive maintenance
	5
	210
	- Introduce Door check to the 1m PM schedule
	Maintenance Leader
	Examples if the actions recommended were implemented
	6
	2
	3
	36
	

	
	
	
	7
	Misalignment or improper installation of the door
	6
	- Self Evident
- E-Stop
- Reactive maintenance
	5
	210
	- Introduce Door check to the 1m PM schedule
	Maintenance Leader
	Examples if the actions recommended were implemented
	6
	2
	3
	36
	

	
	
	
	7
	Operator error
	6
	- Self Evident
- E-Stop
- Reactive maintenance
	5
	210
	- Introduce Door check to the 1m PM schedule
	Maintenance Leader
	Examples if the actions recommended were implemented
	6
	2
	3
	36
	

	
	
	Safety Hazzard to the user
	8
	Wear or damage to the door mechanism or components
	6
	- Self Evident
- E-Stop
- Reactive maintenance
	5
	240
	- Introduce Door check to the 1m PM schedule
	Maintenance Leader
	Examples if the actions recommended were implemented
	8
	2
	3
	48
	

	
	
	
	8
	Incorrect basket used
	6
	- Self Evident
- E-Stop
- Reactive maintenance
	5
	240
	- Introduce Door check to the 1m PM schedule
	Maintenance Leader
	Examples if the actions recommended were implemented
	8
	2
	3
	48
	

	
	
	
	8
	Misalignment or improper installation of the door
	6
	- Self Evident
- E-Stop
- Reactive maintenance
	5
	240
	- Introduce Door check to the 1m PM schedule
	Maintenance Leader
	Examples if the actions recommended were implemented
	8
	2
	3
	48
	

	
	
	
	8
	Operator error
	6
	- Self Evident
- E-Stop
- Reactive maintenance
	5
	240
	- Introduce Door check to the 1m PM schedule
	Maintenance Leader
	Examples if the actions recommended were implemented
	8
	2
	3
	48
	

	
	
	Impact to the environment due to increased Solvent usage
	8
	Wear or damage to the door mechanism or components
	6
	- Self Evident
- E-Stop
- Reactive maintenance
	5
	240
	- Introduce Door check to the 1m PM schedule
	Maintenance Leader
	Examples if the actions recommended were implemented
	8
	2
	3
	48
	

	
	
	
	8
	Incorrect basket used
	6
	- Self Evident
- E-Stop
- Reactive maintenance
	5
	240
	- Introduce Door check to the 1m PM schedule
	Maintenance Leader
	Examples if the actions recommended were implemented
	8
	2
	3
	48
	

	
	
	
	8
	Misalignment or improper installation of the door
	6
	- Self Evident
- E-Stop
- Reactive maintenance
	5
	240
	- Introduce Door check to the 1m PM schedule
	Maintenance Leader
	Examples if the actions recommended were implemented
	8
	2
	3
	48
	

	
	
	
	8
	Operator error
	4
	- Self Evident
- E-Stop
- Reactive maintenance
	5
	160
	- Introduce Door check to the 1m PM schedule
	Maintenance Leader
	Examples if the actions recommended were implemented
	8
	2
	3
	48
	

	
	Hoist misaligned
	Increased downtime and repair costs
	8
	Wear or damage to the door mechanism or components
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- 1m PM task
	4
	192
	- Modify Hoist to align with Changes made in Ireland plant (single chain rather than double)
	Maintenance Leader
	Examples if the actions recommended were implemented
	8
	2
	4
	64
	

	
	
	
	8
	Misalignment or improper installation of the hoist
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- 1m PM task
	4
	192
	- Modify Hoist to align with Changes made in Ireland plant (single chain rather than double)
	Maintenance Leader
	Examples if the actions recommended were implemented
	8
	2
	4
	64
	

	
	
	
	8
	PM not carried out within the specified date
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- 1m PM task
	4
	192
	- Modify Hoist to align with Changes made in Ireland plant (single chain rather than double)
	Maintenance Leader
	Examples if the actions recommended were implemented
	8
	2
	4
	64
	

	
	
	
	8
	Chains not tensioned correctly
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- 1m PM task
	4
	192
	- Modify Hoist to align with Changes made in Ireland plant (single chain rather than double)
	Maintenance Leader
	Examples if the actions recommended were implemented
	8
	2
	4
	64
	

	
	
	
	8
	Poor lubrication of mechanism
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- 1m PM task
	4
	192
	- Modify Hoist to align with Changes made in Ireland plant (single chain rather than double)
	Maintenance Leader
	Examples if the actions recommended were implemented
	8
	2
	4
	64
	

	
	
	
	8
	Technician error
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- 1m PM task
	4
	192
	- Modify Hoist to align with Changes made in Ireland plant (single chain rather than double)
	Maintenance Leader
	Examples if the actions recommended were implemented
	8
	2
	4
	64
	

	
	
	Scrap or Rework
	7
	Wear or damage to the hoist mechanism or components
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- 1m PM task
	4
	168
	- Modify Hoist to align with Changes made in Ireland plant (single chain rather than double)
	Maintenance Leader
	Examples if the actions recommended were implemented
	6
	2
	4
	48
	

	
	
	
	7
	Misalignment or improper installation of the hoist
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- 1m PM task
	4
	168
	- Modify Hoist to align with Changes made in Ireland plant (single chain rather than double)
	Maintenance Leader
	Examples if the actions recommended were implemented
	6
	2
	4
	48
	

	
	
	
	7
	PM not carried out within the specified date
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- 1m PM task
	4
	168
	- Modify Hoist to align with Changes made in Ireland plant (single chain rather than double)
	Maintenance Leader
	Examples if the actions recommended were implemented
	6
	2
	4
	48
	

	
	
	
	7
	Chains not tensioned correctly
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- 1m PM task
	4
	168
	- Modify Hoist to align with Changes made in Ireland plant (single chain rather than double)
	Maintenance Leader
	Examples if the actions recommended were implemented
	6
	2
	4
	48
	

	
	
	
	6
	Poor lubrication of mechanism
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- 1m PM task
	4
	144
	- Modify Hoist to align with Changes made in Ireland plant (single chain rather than double)
	Maintenance Leader
	Examples if the actions recommended were implemented
	6
	2
	4
	48
	

	
	
	
	6
	Technician error
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- 1m PM task
	4
	144
	- Modify Hoist to align with Changes made in Ireland plant (single chain rather than double)
	Maintenance Leader
	Examples if the actions recommended were implemented
	6
	2
	4
	48
	

	
	
	Equipment damage due to overloading or impact
	8
	Wear or damage to the door mechanism or components
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- 1m PM task
	4
	192
	- Modify Hoist to align with Changes made in Ireland plant (single chain rather than double)
	Maintenance Leader
	Examples if the actions recommended were implemented
	8
	2
	4
	64
	

	
	
	
	8
	Misalignment or improper installation of the hoist
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- 1m PM task
	4
	192
	- Modify Hoist to align with Changes made in Ireland plant (single chain rather than double)
	Maintenance Leader
	Examples if the actions recommended were implemented
	8
	2
	4
	64
	

	
	
	
	8
	PM not carried out within the specified date
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- 1m PM task
	4
	192
	- Modify Hoist to align with Changes made in Ireland plant (single chain rather than double)
	Maintenance Leader
	Examples if the actions recommended were implemented
	8
	2
	4
	64
	

	
	
	
	8
	Chains not tensioned correctly
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- 1m PM task
	4
	192
	- Modify Hoist to align with Changes made in Ireland plant (single chain rather than double)
	Maintenance Leader
	Examples if the actions recommended were implemented
	8
	2
	4
	64
	

	
	
	
	8
	Poor lubrication of mechanism
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- 1m PM task
	4
	192
	- Modify Hoist to align with Changes made in Ireland plant (single chain rather than double)
	Maintenance Leader
	Examples if the actions recommended were implemented
	8
	2
	4
	64
	

	
	
	
	8
	Technician error
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- 1m PM task
	4
	192
	- Modify Hoist to align with Changes made in Ireland plant (single chain rather than double)
	Maintenance Leader
	Examples if the actions recommended were implemented
	8
	2
	4
	64
	

	
	
	Safety Hazzard to the user
	8
	Wear or damage to the door mechanism or components
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- 1m PM task
	4
	192
	- Modify Hoist to align with Changes made in Ireland plant (single chain rather than double)
	Maintenance Leader
	Examples if the actions recommended were implemented
	8
	2
	4
	64
	

	
	
	
	8
	Misalignment or improper installation of the hoist
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- 1m PM task
	4
	192
	- Modify Hoist to align with Changes made in Ireland plant (single chain rather than double)
	Maintenance Leader
	Examples if the actions recommended were implemented
	8
	2
	4
	64
	

	
	
	
	8
	PM not carried out within the specified date
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- 1m PM task
	4
	192
	- Modify Hoist to align with Changes made in Ireland plant (single chain rather than double)
	Maintenance Leader
	Examples if the actions recommended were implemented
	8
	2
	4
	64
	

	
	
	
	8
	Chains not tensioned correctly
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- 1m PM task
	4
	192
	- Modify Hoist to align with Changes made in Ireland plant (single chain rather than double)
	Maintenance Leader
	Examples if the actions recommended were implemented
	8
	2
	4
	64
	

	
	
	
	8
	Poor lubrication of mechanism
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- 1m PM task
	4
	192
	- Modify Hoist to align with Changes made in Ireland plant (single chain rather than double)
	Maintenance Leader
	Examples if the actions recommended were implemented
	8
	2
	4
	64
	

	
	
	
	8
	Technician error
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- 1m PM task
	4
	192
	- Modify Hoist to align with Changes made in Ireland plant (single chain rather than double)
	Maintenance Leader
	Examples if the actions recommended were implemented
	8
	2
	4
	64
	

	
	
	Impact to the environment due to increased Solvent usage (tanks require draining to re-align) 12 Hours lost
	8
	Wear or damage to the door mechanism or components
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- 1m PM task
	4
	192
	- Modify Hoist to align with Changes made in Ireland plant (single chain rather than double)
	Maintenance Leader
	Examples if the actions recommended were implemented
	8
	2
	4
	64
	

	
	
	
	8
	Misalignment or improper installation of the hoist
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- 1m PM task
	4
	192
	- Modify Hoist to align with Changes made in Ireland plant (single chain rather than double)
	Maintenance Leader
	Examples if the actions recommended were implemented
	8
	2
	4
	64
	

	
	
	
	8
	PM not carried out within the specified date
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- 1m PM task
	4
	192
	- Modify Hoist to align with Changes made in Ireland plant (single chain rather than double)
	Maintenance Leader
	Examples if the actions recommended were implemented
	8
	2
	4
	64
	

	
	
	
	8
	Chains not tensioned correctly
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- 1m PM task
	4
	192
	- Modify Hoist to align with Changes made in Ireland plant (single chain rather than double)
	Maintenance Leader
	Examples if the actions recommended were implemented
	8
	2
	4
	64
	

	
	
	
	8
	Poor lubrication of mechanism
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- 1m PM task
	4
	192
	- Modify Hoist to align with Changes made in Ireland plant (single chain rather than double)
	Maintenance Leader
	Examples if the actions recommended were implemented
	8
	2
	4
	64
	

	
	
	
	8
	Technician error
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- 1m PM task
	4
	192
	- Modify Hoist to align with Changes made in Ireland plant (single chain rather than double)
	Maintenance Leader
	Examples if the actions recommended were implemented
	8
	2
	4
	64
	

	
	High Temp Alarm
	Increased downtime and repair costs
	6
	Wear or damage to the door mechanism or components
	2
	- Self Evident
- E-Stop
- Reactive maintenance
- Machine alarms and stops
	2
	24
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	
	6
	No coolant available
	2
	- Self Evident
- E-Stop
- Reactive maintenance
- Machine alarms and stops
	2
	24
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	
	6
	PM not carried out within the specified date
	2
	- Self Evident
- E-Stop
- Reactive maintenance
- Machine alarms and stops
	2
	24
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	
	6
	Technician error
	2
	- Self Evident
- E-Stop
- Reactive maintenance
- Machine alarms and stops
	2
	24
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	Scrap or Rework
	6
	Wear or damage to the door mechanism or components
	2
	- Self Evident
- E-Stop
- Reactive maintenance
- Machine alarms and stops
	2
	24
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	
	6
	PM not carried out within the specified date
	2
	- Self Evident
- E-Stop
- Reactive maintenance
- Machine alarms and stops
	2
	24
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	
	6
	Chains not tensioned correctly
	2
	- Self Evident
- E-Stop
- Reactive maintenance
- Machine alarms and stops
	2
	24
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	
	6
	Technician error
	2
	- Self Evident
- E-Stop
- Reactive maintenance
- Machine alarms and stops
	2
	24
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	Safety Hazzard to the user
	8
	Wear or damage to the door mechanism or components
	2
	- Self Evident
- E-Stop
- Reactive maintenance
- Machine alarms and stops
	2
	32
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	
	8
	PM not carried out within the specified date
	2
	- Self Evident
- E-Stop
- Reactive maintenance
- Machine alarms and stops
	2
	32
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	
	8
	Chains not tensioned correctly
	2
	- Self Evident
- E-Stop
- Reactive maintenance
- Machine alarms and stops
	2
	32
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	
	8
	Poor lubrication of mechanism
	2
	- Self Evident
- E-Stop
- Reactive maintenance
- Machine alarms and stops
	2
	32
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	
	8
	Technician error
	2
	- Self Evident
- E-Stop
- Reactive maintenance
- Machine alarms and stops
	2
	32
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	Impact to the environment due to increased Solvent usage 
	8
	Wear or damage to the door mechanism or components
	2
	- Self Evident
- E-Stop
- Reactive maintenance
- Machine alarms and stops
	2
	32
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	
	8
	PM not carried out within the specified date
	2
	- Self Evident
- E-Stop
- Reactive maintenance
- Machine alarms and stops
	2
	32
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	
	8
	Poor lubrication of mechanism
	2
	- Self Evident
- E-Stop
- Reactive maintenance
- Machine alarms and stops
	2
	32
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	
	8
	Operator error
	2
	- Self Evident
- E-Stop
- Reactive maintenance
- Machine alarms and stops
	2
	32
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	Low Solvent Alarm
	Increased downtime and repair costs
	4
	Wear or damage to the door mechanism or components
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- Machine alarms and stops
	2
	48
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	
	4
	Misalignment or improper installation of the door
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- Machine alarms and stops
	2
	48
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	
	4
	PM not carried out within the specified date
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- Machine alarms and stops
	2
	48
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	
	4
	Poor lubrication of mechanism
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- Machine alarms and stops
	2
	48
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	
	4
	operator error
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- Machine alarms and stops
	2
	48
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	Scrap or Rework
	4
	Wear or damage to the door mechanism or components
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- Machine alarms and stops
	2
	48
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	
	4
	Misalignment or improper installation of the door
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- Machine alarms and stops
	2
	48
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	
	4
	PM not carried out within the specified date
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- Machine alarms and stops
	2
	48
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	
	4
	Chains not tensioned correctly
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- Machine alarms and stops
	2
	48
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	
	4
	Poor lubrication of mechanism
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- Machine alarms and stops
	2
	48
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	
	4
	Operator error
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- Machine alarms and stops
	2
	48
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	Safety Hazzard to the user
	4
	Wear or damage to the door mechanism or components
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- Machine alarms and stops
	2
	48
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	
	4
	Misalignment or improper installation of the door
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- Machine alarms and stops
	2
	48
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	
	4
	PM not carried out within the specified date
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- Machine alarms and stops
	2
	48
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	
	4
	Poor lubrication of mechanism
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- Machine alarms and stops
	2
	48
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	
	4
	Operator error
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- Machine alarms and stops
	2
	48
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	Impact to the environment due to increased Solvent usage 
	4
	Wear or damage to the door mechanism or components
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- Machine alarms and stops
	2
	48
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	
	4
	Misalignment or improper installation of the door
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- Machine alarms and stops
	2
	48
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	
	4
	PM not carried out within the specified date
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- Machine alarms and stops
	2
	48
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	
	4
	Poor lubrication of mechanism
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- Machine alarms and stops
	2
	48
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	
	4
	Operator error
	6
	- Self Evident
- E-Stop
- Reactive maintenance
- Machine alarms and stops
	2
	48
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	Power loss
	Increased downtime and repair costs
	6
	Fuse Tripped
	2
	- Self Evident
- E-Stop
- Reactive maintenance
	1
	12
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	
	6
	Power outage to site electricity
	2
	- Self Evident
- E-Stop
- Reactive maintenance
	1
	12
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	
	6
	Technician/ Operator error
	2
	- Self Evident
- E-Stop
- Reactive maintenance
	1
	12
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	Scrap or Rework
	6
	Fuse Tripped
	2
	- Self Evident
- Reactive maintenance
	1
	12
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	
	6
	Power outage to site electricity
	2
	- Self Evident
- Reactive maintenance
	1
	12
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	
	6
	Technician/ Operator error
	2
	- Self Evident
- Reactive maintenance
	1
	12
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	Ultrasonic Failure
	Increased downtime and repair costs
	8
	Generator failure
	2
	- Self Evident
- Reactive maintenance
	1
	16
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	
	8
	Transducer failure
	2
	- Self Evident
- Reactive maintenance
	1
	16
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	
	8
	PM not carried out within the specified date
	2
	- Self Evident
- Reactive maintenance
	1
	16
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	
	8
	Technician error
	2
	- Self Evident
- Reactive maintenance
	1
	16
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	Scrap or Rework
	8
	Generator failure
	2
	- Self Evident
- Reactive maintenance
	1
	16
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	
	8
	Transducer failure
	2
	- Self Evident
- Reactive maintenance
	1
	16
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	
	8
	PM not carried out within the specified date
	2
	- Self Evident
- Reactive maintenance
	1
	16
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	

	
	
	
	8
	Technician error
	2
	- Self Evident
- Reactive maintenance
	1
	16
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
	N/A
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PREVENTATIVE MAINTENANCE WORK SHEET

1 Monthi Bridgend - EOL_Washroom Solvac Degreaser 310004150

Safety Notice: Isolate and make safe in accordance with isolation procedure before commencing worl

Work Order number:

tem Work instructions Comments / Work done Sopeted
T Check functionalfy of Emergency Stop
2 Ultrasonic generator
Visually nspect Ulirasonic generator 1o be sure that there
21 is no exposure of moisture especiall in the fan area. If

moisture is present .clean uj
cause of moisture and eliminate

mediately. Determine

22 Clean generator vents and chassis modules by using
blow or air gun

Water Separator
31 Drain Water separator
See instructions in Manual Page  5-7-5.8

Y Strainer on Solvent Pump
Remove and clean strainer - correct PPM to be womn
Safety*Solvent inside fier will remain hot for a period of.
32 fime after the console is turned off. Allow time for solvent to
cool before performing service*

See instructions in Manual Page 5.13 85.14

g 1.8.3 Perform PM for Y Strainer

7 Refrigeration system

JKF0080 (Rev 1)
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PREVENTATIVE MAINTENANCE WORK SHEET
6 Month Bridgend - Hips Solvac Degreaser 3 10004150

Safety Notice: Isolate and make safe in accordance with isolation procedure before commenci

em fork nstructions mments / Work done. Completed
[ Work instructi Comments / Work Completed
1 ELECTRICAL
14 Check Mainsisolaor isin good condition & operational
Gheck all viring, femminals, Thermocouples and seek fo oose
12 connections.
nspect Thermostats for Gefects and check iermostats for
13 functionalty(See 1.16 nstruction on page 5-25 fo 5-26 of
manual)
2 Low liquid
o Inspectiquid evel sensor for defects(see 117 page 527 105~
25 nsirction manual)
Inspec iuid evel funclonaif(see 117 page 527 10 5-28
22 iruct Y
insiruction manual)
3 TANKS
31 Operation toreplace solvent ith new

Total Man Flours

Important; When work is complete replace all covers and reinstate any guards that have been removed, remove isolation, turn all plant|

back on & handover to Production.
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