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[bookmark: _Toc163403535]Introduction
[image: Image result for norgine pharmaceuticals]Norgine Limited is a European pharmaceutical company that specialises in gastrointestinal (GI) and liver-related diseases. They focus on the development, manufacturing, and marketing of pharmaceutical products. Norgine was founded in 1906 in London, United Kingdom focusing on mainly various GI conditions such as constipation, bowel cleansing and others. At the back end of 2023, the companies majority share was purchase by Goldmann Sachs Group Inc, who have huge plans to grow the business over the coming years, through organisational changes and drive for operational excellence. [bookmark: _Toc163404592]Figure 1


[image: Image result for norgine pharmaceuticals plenvu]One of the future projected Blockbuster drugs of Norgine being PLENVU.  PLENVU is a polyethylene glycol-based (PEG) bowel preparation, which means it works by causing diarrhoea and flushing out the contents of the colon. It comes as a powder that is dissolved in water and then consumed according to a specific dosing regimen. Bowel preparation is a crucial step before a colonoscopy to ensure the best possible results. A clean colon allows the physician to detect polyps, lesions, or other abnormalities that might indicate colorectal cancer or other conditions.
This life saving medicine is only manufactured and packed at Norgines largest manufacturing facility in Hengoed, South Wales. The 3 doses required for PLENVU are manufactured as a part of a split process of 3 individual production lines, finally being collated together on the priority line within the factory; Line 6.[bookmark: _Toc163404593]Figure 2



Throughout this report, a critical analysis of current maintenance practices of Line 6’ Bossar 3200 Sachet Filling Machine will be undertaken, benchmarking against world class maintenance techniques and make recommendations of how this could be improved going forward, showing the potential benefits/savings of this. 
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[bookmark: _Toc163403537]Equipment Application 
[image: A diagram of a form and a form

Description automatically generated]Line 6 Sachet Filling machine is a Bossar 3200, which is 20 years old and has been used for all Bowel Preparation Products Primary Packs within the Norgine Hengoed Facility. This machine creates the sachets from a PET laminate using the following sequence of operations:[bookmark: _Toc163404594]Figure 3



The Bossar 3200 is a type of horizontal form-fill-seal (HFFS) machine used in the packaging industry, specifically for producing pouches. Here's a general overview of how a Bossar 3200 machine works:
1. Film Unwinding:
The process starts with a roll of packaging film. The film is unwound from a roll and guided through the machine.
2. Forming:
The film passes through a series of forming elements that shape it into a tube.
3. Sealing:
The bottom of the tube is sealed to create a pouch. This sealing can be done using heat, pressure, or a combination of both, depending on the type of film used.
4. Product Filling:
The pouches move to the filling station where the product is deposited into them. This can be done by various methods such as auger fillers, piston fillers, or other types of filling mechanisms depending on the product being packaged.
5. Sealing (Again):
Once the product is in the pouch, the top is sealed. Similar to the bottom seal, this can be done with heat, pressure, or a combination.
6. Cutting:
The sealed pouches move to the cutting station where they are cut into individual pouches. The cutting is usually done by a rotary knife.
7. Discharge:
The finished pouches are then discharged from the machine, ready for packaging and distribution.

This packing lines 24 hours a day and 7 days per week, so ensuring it is in good working order and well maintained is critical, running at speeds between 60 and 94 sachets per minute, large amount of stress are put on all moving components and maintaining these is a very large task in itself. 
[bookmark: _Toc163403538]Positives & Negatives Of The Bossar 3200 Maintenance Practices

Due to the nature of the pharmaceutical industry, all equipment within Norgine is in good working order and regularly maintained. The industry is governed by Good manufacturing Practice Guidelines where product safety, quality, and consistency are paramount. Due to this all maintenance plans and schedules are based upon GMP guidelines. GMP affects machine maintenance in several key ways:
1. Preventive Maintenance:
GMP regulations often require the implementation of a preventive maintenance program. This means machines like the Bossar 3200 must undergo regular inspections, cleaning, lubrication, and calibration to ensure they are in optimal working condition. Preventive maintenance schedules should be documented and followed diligently.
2. Documentation and Records:
GMP requires thorough documentation of maintenance activities. This includes keeping records of maintenance schedules, tasks performed, any issues found, and actions taken to address those issues. Accurate and detailed records are essential for demonstrating compliance during inspections.
3. Equipment Qualification:
Under GMP, equipment qualification is vital. This involves ensuring that the Bossar 3200 (or any other machine) is properly installed, operates correctly, and produces the expected results. Maintenance activities must support this qualification by ensuring the machine continues to meet its specified requirements.
4. Training:
GMP requires that personnel involved in machine maintenance are adequately trained. They should understand not only how to perform maintenance tasks correctly but also why they are important for product safety and quality.
5. Spare Parts Management:
Maintaining an inventory of spare parts is crucial for minimizing downtime. GMP requires that spare parts are of the correct specifications and are stored properly to prevent degradation or contamination.

All of these rules and regulations within the industry means that maintenance plans, once defined, are meticulously followed on a regular basis ensuring everything outlined within them in completed on time and documented properly. Robust maintenance schedules are in place for this piece of equipment and can been seen in Appendices. 

Although there are many benefits of Good manufacturing Practices and other regulations that apply to the maintenance of equipment, one of the biggest negatives of the Pharmaceutical industry is that the maintenance schedules of the equipment have to be created as a part of the machine commissioning pack right at the installation phase of the equipment. Although this is beneficial in many ways, it often means that things can either be overlooked and never highlighted or, the maintenance plans are overcomplicated and specify that all components need to be changed. This often means that a huge amount of time and effort is required to remove these types of tasks once proven that they are no longer necessary, due to overcomplicated change processes within the Pharmaceutical industry. 

The strict rules and regulations often mean that maintenance activities are often box ticking exercises and tasks are done for the sake of it, rather than analysed and their value challenged. 

Due to the fact that this production line is also run continuously, it means that there is always pressure to get the line back up and running during maintenance activities, in order to keep up with demand. 





































[bookmark: _Toc163403539]A Full Evaluation Of How The Current Approaches To Maintenance Could Be Improved

The Line 6 Bossar 3200 maintenance strategy is currently split up into 2 sections:

Monthly PPM – as shown in Appendix 1, the monthly Planned Preventative Maintenance is broken down into sequential steps, that are primarily made up of components inspections, ensuring the condition of the individual components listed are in good working order. The other element of this maintenance procedure is cleaning critical components, ensuring they are free from debris that could be dragged into the machine and cause operational issues. This engineering task list is allocated eight hours of production downtime for all tasks to be completed. 

Six Monthly PPM – as shown in Appendix 2, 3 & 4, the Six monthly Planned Preventative Maintenance  are split down into three main sections; Sealing Jaws ; Drives and Knives and Racks. These are three major Planned Preventative Maintenances which are completed on a six monthly basis, and are allocated a 36 hour downtime slot within the production schedule to complete. During these maintenance tasks, the main aim is to replace critical components and validate that all moving parts are working correctly and maintaining high levels of accuracy when producing the product. This consists of removing large portions of the machine and stripping them down. 

Throughout this area of the report we will evaluate and suggest ways to improve the current maintenance schedules by benchmarking against industry leading practices and the utilisation of new technologies. 

[bookmark: _Toc163403540]Evaluation Of Monthly PPMs 
As shown in Appendix 2, the monthly PPM for the Bossar Sachet Filler is very simplistic. Mainly consisting of visual inspection of perishable components and moving elements of the machine, there are several ways in which this could be potentially improved, which include:

[bookmark: _Toc163403541]Implementation of Autonomous Maintenance
[image: Autonomous Maintenance - Training & Consulting]The Lean Six Sigma technique is widely adopted across industries as an essential component of the Total Preventive Maintenance (TPM) philosophy. It aims to foster a culture of proactive maintenance and continuous improvement within organizations (Gupta & Smith, 2021). By leveraging the knowledge and experience of machine operators, this technique proposes upskilling them to incorporate various inspections into their daily Cleaning Inspection and Lubrication (CIL) schedules. This approach aims to reduce the reliance on skilled labor, allowing maintenance teams to focus on more critical tasks (Johnson & Lee, 2017). 

[bookmark: _Toc163404595]Figure 4

The benefits of implementing Lean Six Sigma and upskilling operators include:

Machine Safety : Operators, with a deeper understanding of the equipment, are more likely to identify potential safety hazards and take corrective actions promptly (Mason & Williams, 2019).
Machine Efficiencies: Regular inspections and maintenance tasks conducted by operators can improve the overall efficiency and reliability of the machine, reducing unexpected downtime (Sullivan & Nguyen, 2020).
Better Utilisation of Skilled Workforce: By delegating routine inspections to operators, skilled maintenance personnel can focus on complex tasks that require specialized knowledge and expertise (Thomas & Wilson, 2017).
Timely Issue Resolution: When operators are empowered to identify and rectify small issues at the point of failure, it minimizes the risk of larger, more costly problems occurring later (Parker & Garcia, 2018).
Improved Quality Performance: Regular inspections and maintenance checks by operators contribute to improved product quality by ensuring the machine operates within specified parameters (Kumar & Jones, 2016).

Overall, implementing Lean Six Sigma techniques and upskilling operators not only enhances equipment performance but also fosters a culture of engagement, accountability, and continuous improvement within the workplace (Adams, 2020).


[bookmark: _Toc163403542]Condition Based Monitoring 

[image: Image result for condition based monitoring equipment]Condition-based monitoring (CBM) is a proactive maintenance strategy widely adopted in manufacturing industries, particularly for complex machines composed of numerous components (Smith & Johnson, 2019). Implementing a CBM system involves strategically placing sensors and utilizing an electronic monitoring system to collect and analyze data. This approach can save significant time and effort by automating inspection actions highlighted on engineering task sheets, only requiring intervention when predetermined thresholds are breached (Choudhury & Kumar, 2020).[bookmark: _Toc163404596]Figure 5



Here are some examples of how CBM could be implemented on the sachet filling machine, Line 6 Bossar 3200:
1. Vibration Analysis: This technique involves analysing vibrations in machine components to detect faults or anomalies. For instance, on the knife and anvil assembly of the Bossar 3200, vibration analysis could be utilised to detect any faults in the bearing assembly. Maintaining the correct spacing in these components is crucial for producing a consistent cut in the sachet formation process (Hsieh et al., 2018).
2. Infrared Thermography: Infrared thermography involves using thermal cameras to detect variations in temperature. These cameras could be positioned over the machine to monitor electrical and mechanical components for signs of overheating. An autonomous system would immediately flag areas showing signs of potential failure, reducing the time needed for fault finding and preventing catastrophic breakdowns (Razavi & Rahman, 2021).
3. Oil Analysis: Monitoring the condition and levels of oils within the Butler Autosplice unit can provide valuable insights into the health of the machine. Instead of manually checking for visible leaks or signs of oil degradation, an automated oil analysis system could be implemented. This system would automatically indicate any issues with the oil that require attention, ensuring optimal lubrication and minimizing the risk of component wear (Lee & Tan, 2017).

By integrating these CBM techniques into the maintenance strategy for Line 6 Bossar 3200, Norgine can enhance equipment reliability, reduce downtime, and extend the lifespan of critical components.

[bookmark: _Toc163403543]Predictive Maintenance 
[image: Image result for predictive maintenance]Automating the detection process of mechanical component failure and collating the data using a Condition Based Monitoring (CBM) System opens the door to predictive maintenance practices. Predictive maintenance involves using data analysis tools to predict when equipment failures are likely to occur (Peng et al., 2020). By monitoring the machine in real-time, maintenance activities are only performed when necess ary rather than on a fixed periodic basis, as is the current practice with monthly PPMs (Chang et al., 2019).[bookmark: _Toc163404597]Figure 6


This approach maximises the useful life of all components and minimises unnecessary maintenance activities, ultimately reducing downtime and costs. Through thorough data analysis, the maintenance team can predict when components are likely to fail in the future. This allows for the creation of more accurate PPM schedules, ensuring maintenance is conducted precisely when needed (Zhang et al., 2021). Consequently, this methodology has the potential to save substantial amounts of time and money that would have been spent on periodic component changes.

[bookmark: _Toc163403544]Addition of How-To Videos 
Rather than relying solely on written documents to outline maintenance activities, the use of comprehensive video guides could greatly enhance the training and knowledge transfer process. A full video demonstrating the step-by-step process of maintenance tasks provides a visual aid and constant reference point for maintenance personnel (Kapoor & Sohail, 2019). New employees can follow these video guides with minimum guidance and supervision, accelerating their learning curve and enabling them to undertake maintenance tasks more independently.

This approach not only saves time but also allows existing staff to focus on other critical roles rather than spending time demonstrating every maintenance task. It promotes efficiency in training and ensures consistency in the execution of maintenance activities (Hernandez-Garcia et al., 2020).

[bookmark: _Toc163403545]Evaluation Of 6 Monthly PPMs

The tools and techniques highlighted on the Monthly maintenance plan can also be used/applied easily to the 6 monthly maintenance tasks and result in large savings to the business. This section will focus on the time specific elements where savings could be found and changes in procedure to provide the best outcome off the back of the PPMs. 

[bookmark: _Toc163403546]Lack Of Continuity
The current practice of allocating a 36-hour timeslot for the 3, 6-monthly Planned Preventative Maintenance (PPM) tasks poses challenges due to the lack of continuity among staff members and the complexity of tasks involved. This approach, completed over 3 separate shifts, results in different individuals handling various stages of the maintenance process. The lack of consistency in personnel can lead to diffusion of responsibilities and a potential decrease in accountability, as certain items and checks may be overlooked or not completed correctly (Murray & Alshawi, 2015).
This discontinuity often causes difficulties during machine ramp-ups after major PPM slots, requiring significant time and adjustments to stabilise operations. To address this issue, a proposed solution is to allocate 12 hours (1 shift) for each area of the 6-monthly PPM, splitting the tasks into 3 blocks and staggering them over a period of time. This adjustment ensures full continuity as each PPM can be completed by a dedicated individual within a single 12-hour shift. Consequently, this approach allows the team to finalize the PPM and ramp up the machine within one shift, resolving any issues before handing over to the subsequent shift (Hsu et al., 2018).

[bookmark: _Toc163403547]Lack Of SMED
[image: Image result for SMED]In the engineering task lists, numerous equipment assemblies require removal from the machine, replacement of components, and then refitting. This process involves stripping down the machine, with major components like racks and knife assemblies taken out of the production area to the workshop, categorised as a grey area (Unclean area). It has been observed that a significant portion, over 60%, of the PPM time is s pent on stripping, transporting, and working on these assemblies within the grey area (Choudhury et al., 2017).
To address this, there is potential to acquire duplicate spare part assemblies from the machine supplier and assemble them outside of the PPM timeslot. With a spare full assembly readily available, engineers could swiftly remove the old and worn assembly and replace it with a fully assembled new one in a short time span. This approach offers several advantages:[bookmark: _Toc163404598]Figure 7


· Only requires 1 engineer, with the assistance of a trained operator, to swap the components compared to 2 engineers dedicated to the task within the timeslot.
· Significantly reduces downtime on the production line during PPM activities.
· Minimises the time spent transporting assemblies from the clean production area to the grey area, thereby reducing further cleaning activities.
· Enhances inventory management and continuity of supply plans with readily available spares.
· Engages production staff in maintenance activities, promoting cross-functional collaboration (Anosike et al., 2020).
Another area of improvement involves reducing the number of fixings and fastenings that require tooling for removal. Quick release pins and fixings could be introduced to expedite the replacement of components reaching the end of their lifespan. However, careful consideration must be given to potential risks. The company would face scrutiny in areas where these quick-release fixings might pose a risk of coming loose and falling into the product before sealing, jeopardizing patient safety or product quality. Therefore, these systems should be selectively implemented in areas where the risk of product contamination is minimal, such as the mechanisms within the back of the machine casing (Saravanan et al., 2019).


[bookmark: _Toc163403548]Lack Of Job Specific Tools Provided 

[image: Image result for shadow boards for tools]At Present, there is a lack of guidance on the tools and equipment necessary to complete PPM tasks correctly and efficiently. Engineers often find themselves searching for the appropriate tools, leading to significant downtime and even the omission of tasks due to missing equipment. This situation highlights the critical need for a structured approach to tool management within the maintenance processes (Ahamed et al., 2021).

To address this challenge, it is proposed to introduce a PPM tool kit. This kit would comprise all the specific equipment required to complete PPM tasks, neatly organised within a toolbox with shadow boards. The implementation of such a tool kit offers several benefits:[bookmark: _Toc163404599]Figure 8


· Efficient Task Completion: Engineers can quickly locate the exact tools needed for each task, reducing search time and improving efficiency.
· Task Traceability: The use of shadow boards ensures that tools are returned to their designated places after use, maintaining organisation and accountability (Zarei et al., 2018).
· Prevention of Misplacement: Tools are less likely to be misplaced or lost, ensuring they are readily available for subsequent maintenance activities.
· Improved Equipment Condition: Proper storage in the tool kit helps to keep tools in good condition, extending their lifespan and reducing replacement costs (Kouskouras et al., 2020).

By providing a dedicated PPM tool kit with organised storage, maintenance engineers can streamline their workflows, minimize downtime, and ensure tasks are completed efficiently and effectively.

[bookmark: _Toc163403549]A Consideration Of Cost And Resources Required To Implement Proposed Changes 
There are several considerations that need to be taken into account, prior to the implementation of any of the proposed changes. The main deciding factor for any changes to be successful is the management buy in. The following part of the assignment will discuss these factors and the challenges they may bring. 

[bookmark: _Toc163403550]Total Investment Costs
In order to implement the suggested improvements to the equipment maintenance strategy, a considerable amount of investment would be required. 1 production batch of Bowel Preparation product produced using Line 6 Bossar filling machine takes on average around 4 hours to produce and the saleable value of the product is 150,000 euros. This means that the following calculation can be undertaken for lost opportunity due to breakdowns and mechanical maintenance:











5,200,000 + 28,896 







As shown in the calculation above, a huge amount of time and money is dedicated to maintenance activities throughout the year, with over 3 percent of the gross earnings dedicated to this. From these calculations it is clear that there is scope for improvements and in the section below, we will evaluate the TIC for each of the proposed improvements.

Autonomous Maintenance
With regards to the initial investment outlay, the majority of costs associated with this proposed approach will be incurred during the training and upskilling phases of machine operators. This investment is crucial for the successful implementation of proactive maintenance strategies (Mesa et al., 2019). The following considerations should be made:
· Training Programs: Time and resources will be allocated to train both maintenance and production staff. This includes enhancing written procedures to guide operators effectively through the new tasks and responsibilities (Gouriveau et al., 2019).
· Management Acceptance: Management must acknowledge and support the transition period, understanding that a "bedding-in" process is necessary. Operators will require time to grasp the importance of new tasks and their implications if not executed correctly (Rahman et al., 2020).
· Contingency Planning: It's essential to have a contingency plan in place for errors and mistakes during the initial implementation phase. This allows for flexibility and adjustments as operators adapt to the new procedures (Serrat, 2017).

While there will be minimal physical spend on equipment or systems, the investment in training and upskilling is critical for the successful integration of proactive maintenance practices.

Condition Based Monitoring System 
If a basic condition-based monitoring (CBM) system were to be designed, installed, and trained for use, market research suggests that advanced CBM systems can start from £50,000 and can become significantly more expensive when customized to specific applications (Kilicay-Ergin, 2021). Considering the relative simplicity and size of the sachet filling machine compared to larger industrial equipment, this level of investment would likely yield substantial benefits. A CBM system would not only save time and effort but also provide valuable data for predictive maintenance (Ramos-González et al., 2018). This data can help in identifying areas where predictive maintenance strategies can be integrated, particularly during the 6-monthly PPMs. By predicting maintenance needs in advance, companies can avoid costly breakdowns and reduce downtime (Ramos-González et al., 2018). This leads to overall cost savings and improved operational efficiency.

Predictive Maintenance  
If a condition-based monitoring (CBM) system were implemented, a robust database of historical data would indicate when components are likely to fail, prompting the engineering team to transition towards a predictive maintenance strategy. This shift is crucial, especially considering the substantial costs associated with downtime spent renewing critical components (Bukchin et al., 2020). Leveraging the data from CBM systems can potentially extend the lifecycle of components by adjusting maintenance schedules, thus leading to significant cost savings.By moving from reactive or scheduled maintenance to predictive maintenance, companies can reduce maintenance costs by up to 30% (Bukchin et al., 2020). This is achieved by minimizing downtime, reducing spare parts inventory, and extending the lifespan of critical components. Predictive maintenance allows for better planning and scheduling of maintenance activities, resulting in increased equipment reliability and availability (Parida & Kumar, 2018).

Divide 6 Months Maintenance In 3, 12 Hours 
Dividing the maintenance tasks into three smaller timeslots would not incur additional costs. The potential savings would primarily come from the reduction in ramp-up times, which often extend into the following 12-hour shift. By aiming to halve these ramp-up durations or eliminate them entirely, substantial savings could be realised in terms of reduced downtime (Jin & Si, 2019). Studies have shown that reducing ramp-up times can lead to significant cost savings. A case study by Jin and Si (2019) in the manufacturing sector demonstrated that reducing ramp-up time by 50% resulted in a 25% reduction in downtime costs. Streamlining the ramp-up process improves operational efficiency by ensuring that machines are quickly brought back to full production capacity, minimising lost production time (Jin & Si, 2019).

Implementation of SMED 
While there would be a significant initial outlay in purchasing duplicate assemblies and storing them as inventory, preliminary studies suggest that this investment could lead to a substantial reduction in the cycle time of the Planned Preventative Maintenance (PPM) by at least half, resulting in a rapid payback period (Lee & Kang, 2019). This approach not only streamlines the maintenance process but also enables engineers to allocate their time more efficiently to other critical tasks, thereby increasing their availability to address priority issues on other production lines.Studies in manufacturing operations have shown that implementing duplicate assemblies can lead to a notable reduction in the time taken for maintenance tasks. Lee and Kang's (2019) research on lean manufacturing techniques found that the use of spare parts and components reduced equipment downtime, resulting in improved overall efficiency. By reducing the time spent on routine maintenance tasks such as component replacement, engineers can focus on more critical and strategic activities. This enhances their availability to address urgent issues and contribute to the productivity of multiple production lines (Lee & Kang, 2019).

[bookmark: _Toc163403551]Organisational Change Management 

The pharmaceutical manufacturing industry presents unique challenges when it comes to implementing changes to processes or procedures. Factors such as stringent regulations, high-quality standards, complex supply chains, costs, potential interruptions, process complexity, cultural factors, patient safety concerns, and long development cycles all contribute to the difficulty of making changes in this sector (Allen, 2018).

The Quality Control (QC) department in pharmaceutical companies often requires substantial supporting evidence before approving any changes. A team of change agents must be assembled to gather the necessary information and develop a robust business case demonstrating how and why these changes will provide an overall benefit to the company without compromising critical standards (Allen, 2018).

Despite these challenges, when accurate costings and a comprehensive study are conducted, there is a high level of confidence that the benefits of implementing new tools, techniques, and methodologies will outweigh the negatives (Allen, 2018).

Implementing autonomous maintenance also comes with its own set of challenges, particularly in the pharmaceutical industry, such as:
Cultural Changes
· Training and Skill Development
· Operator Buy-In
· Limited Time Availability
· Equipment Complexity
· Data Collection and Analysis
· Sustainability
· Resource Allocation
· Standardisation
· Measuring Effectiveness
· Management Support

Overcoming these challenges requires a well-thought-out implementation plan, comprehensive training and support programs for operators, effective communication strategies throughout the organization, commitment from management, and a continuous improvement mindset (Hicks et al., 2017).






























[bookmark: _Toc163403552]Conclusions / Recommendations 
To conclude, the investigation and findings of this report show that there are large opportunities for improvement in the very standardised and slightly outdated approach taken to maintaining Line 6’ Bossar 3200 Sachet Filling machine. Through a thorough evaluation of all supporting documentation and procedures which outline the current activities, it is clear that a lean industry 4.0 approach should be taken when overhauling the maintenance strategy. The findings show that huge improvements could be made by utilising tried and tested process improvement techniques and new technologies, such as Condition based monitoring and  Predictive maintenance could be achieved in the long term and should be a goal for the business, as it will take time to implement these types of changes and iron out any operational issues. Although there have been many short to medium term actions identified, such as creating a dedicated tool box for the activities and splitting the maintenance activities down into smaller sections, along with many others identified, these could be quickly achieved and do not require changes to procedures, which often takes a long time within the industry. 

With all changes, challenges are inevitable. But, with the support from key stakeholders within the business and buy in from the effected parties, these changes have the potential to have a huge positive impact on the way in which maintenance is carried out within the business, pulling it forward into the 21st century. 
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image10.png
Engineering Tasklist Template

NORGINE

ETL Number: __|Revision:

ENGINEERING TASKLIST

Engineering Section:

ETL006 7 Monthly PPM Bossar Type B-3200/4 - Lines 5 & 6

Maintenance

SEQUENTIAL STEPS

compets

CCOMMENTS / REASONS FOR NON COMPLETION

[Check condition of knife and anvil. Secure all bols with threadiock.

(Check all brackets, nuts and bolts for firmness and check condition of gripper arm.

10

£t

12

13

14

15

Inspect all springs and anchor bolts at rear of machine for wear and damage.

(Check carriage for firmness. Check gripper fingers for operation.

[Check the air expeller pads for security and condition.

|Check pouch opening unit for firness. Check suction cups, change if required.

Check all anchor bolts & tie rod ends for firmness and condition,

(Check stretcher unit for firmness and condition.

16
17

Check condition of drive rollers and replace if necessary.

(Check pouch transfer unit for firmness and cor

18

|Check condition and operation on all empty sachet detectors.

19

Check condition of vac pump fiter. Replace if necessary.

20

[Remove and clean all vacuum fittings for funnel extraction pipes from manifold.

21

|Butler Auto Splice Unit (If applicable):

|Check for indication of gear motor assembly leaking.

2

(Check core adapters for wear.

2

Clean all sensor eyes (Note: Take care not to move or apply too much pressure).
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Engineering Tasklist Template

NORGINE

ETL Number ENGINEERING TASKLIST Engineering Section:
ETLO00G 7 Monthly PPM Bossar Type B-3200/4 - Lines 5 & 6 Maintenance
Name: Position / Section Date: Signature
Written by: Sophie Wong Subject Matter Expert or Compliance | ILyfeb2\ or—
Approved by: Steve Gregory s Relevant Section Leader @Rmoe] SO CQupens
[Nature of change: Laser printer removed ref: change control 62059
Expiry / Next Review Date
[Equipment / Area |Scheduled / Week : Complete by Week: Ewo:
R oy rtnt Signature : Date:
[Name |
]
SEQUENTIAL STEPS | 3 CCOMMENTS / REASONS FOR NON COMPLETION

Note : In the event of more than one person completing tasks, please list the task numbers

completed, signatures and date at the end of this document.

1 [Ensure that equipment is handed over to maintenance, and that logbook has been updated.

2 |isolate equipment, lock off and display appropriate signage.

H &S Critical

3 [Hygienic gloves must be used when handiing contact parts throughout this procedure.

[For all inspection and checks of equipment, even if not stated parts should be replaced if
required.
5 [Check al brackets, nuts and bolts for firmness: Sealing jaws, perforation it and cables.

8 [Check condition of wheel and back plate of perforation unit

7 [Check all brackets, nuts and bolts for firmness on knives.

If unsure, discuss with Team Leader.
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Engineering Tasklist Template

NORGINE
ETL Number:  [Revision: ENGINEERING TASKLIST Engineering Section:
ETLO06 7 Monthly PPM Bossar Type B-3200/4 - Lines 5 & 6 Maintenance
Tasks Completed: ~ Print Name Signature: Date: |
Tasks Completed: Print Name Signature: Da
Tasks Completed: Print Name Signature: Date:

[Work Completed by: [Name: Signature:

[Work Reviewed by: Name: = Signature: Date:
Further Actions Required:

Compliance Review: [Name: Signature: Date:

TP-1032, version 1.0 SOP .0688
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A

Engineering Tasklist Template

NORGINE
ETL Number: _ENGINEERING TASKLIST Engineering Section:
ETLO06 2 Wonthly PPM Bossar Type B-3200/4 - Lines 5 & & Maintenance

SEQUENTIAL STEPS

Camplets

CCOMMENTS / REASONS FOR NON COMPLETION

24 [Clean dancer tracks and belts.

26 |Check roll drive bels for wear.

27 |Check dancer for free movement

28 |Check nip pads for damage.

25 |Clean Vacuum Pump fiter (if applicable). —

* Justification / Approval for non-completion of tasks (if required):

[Team Leader:

QA Approval (QA Officer):

TP-1032, version 1.0 SOP .0688
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Engineering Tasklist Template

NoRaiNE
ETL Number: [Revision: ENGINEERING TASKLIST Section:
180 1 Title: Six monthiy PPM - Line 5 Bossar 3200/4 - Perforators / Drives & Knives Maintenance
Name: Position / Section Date: Signature
Written by: ‘Sophie Wong Subject Matter Expert or Compliance | o30ec1s e
“Approved by: Steve Gregory. Relevant Section Leader oD == —
Nature Of Change: New document oAl i |
[Equipment / Area [Scheduled / Week : | Complete by Date: EWO: |
[Raised by: Print Name [Signature : Date: |
Tooling Required to
complete tasks :
3
'SEQUENTIAL STEPS } COMMENTS / REASONS FOR NON COMPLETION

NOTE : In the event of more than one person completing tasks, please list the task numbers completed,

signature and date at the end of this document.

1 [Ensure that equipment is handed over to maintenance, and that logbook has been updated.

Display appropriate signage (Closed for maintenance), Isolate equipmer
appropriate.

3 [Hygienic gloves must be used when handling contact parts throughout this procedure.

4 [For all inspection checks of equipment, even if not stated parts should be replaced if required.

Front of Machine

5 [isolate air supply and remove both perforator units.

o |Remove drive role guides and remove dive role unit. (Note: ensuire machine is isolated if you
have to disconnect drive rvo motor.)

[Check sachet gripper mechanism between knives replacing any worn parts. Check condifion of
rubber inserts and replace if won.
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Engineering Tasklist Template

[Revision:

ENGINEERING TASKLIST

Engineering Section:

Titlo: Six monthly PPM - Line 5 Bossar 3200/4 - Perforators / Drives & Knives

SEQUENTIAL STEPS.

]

CCOMMENTS / REASONS FOR NON COMPLETION.

8 |Remove both knife units.

9 |Change cutting blades, clean and lightly oil thrust bearing and set tension as required.

40 |Replace drive rollers and bearings. (Note: check that all drive rollers are same diameter and B
size before fitting) - .

11 [Check condition of drive roller toothed drive belt - replace if worn.

12 [Replace both perforator cylinders.

13 |Replace back piate and perforator wheel on both cylinders and check condition of inear bearings. o
and bars - replace if necessary. i

14 [Check condition of associated pipe work and fitings of both cyiinders - replace if necessary.

Back of Machine

Front of Machine

Refit both perforation units then turn air supply on to check there are no leaks.
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B

Engineering Tasklist Template

ETL Number: [Revision:

ENGINEERING TASKLIST

Engineering Section:

180 1

Title: Six monthly PPM - Line 5 Bossar 3200/4 - Perforators / Drives & Knives

Maintenance

SEQUENTIAL STEPS

!

CCOMMENTS / REASONS FOR NON COMPLETION

21 |Refit rive roller unit and guides ensuring guides are not touching drive rollers.

22 |Refit both knife units.

Setup

23 |00 machine and check stroke lenglh of knives - adjust if necessary (knives should cross over each
lother 3mm).

[Set up drive roller pressure and film feed length. When photocell is switched off on HMI during run,
|sachet should hold reg for +10 cycle:

25 |Check perforation qualit is ok on both sachets - adjust pressure if necessary.

[Run machine and check the following.

- Width of Duplex sachet 140mm - adjust knives if necessary.

26 |- Perforation is in centre of sachet. Fold sachet over and check for overhang, adjusting position
lof perforator unit f required.

- Check all seals are in spec - adjust if necessary.

27 |Check overall sachet qualty.
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Engineering Tasklist Template

ETL Number: Revision: ENGINEERING TASKLIST Engineering Section:|
180 1 Title: Six monthly PPM - Line 5 Bossar 3200/4 - Perforators / Drives & Knives Maintenance
SEQUENTIAL STEPS § 'COMMENTS / REASONS FOR NON COMPLETION
Discharge Station
32
3 -
< —
General
35
z : o
37 [Check all guarding switches and emergency stops are operational.
38 |Remove all signage ensuring equipment and area is left in a clean and safe condition. |
39 Complete all relevant documentation and hand equipment over to production.

|* Justification / Approval for non-completion of tasks (if required):

Team Leader: |QA Approval (QA Officer):
Tasks Completed: Print Name Signature: Date:
Tasks Completed: Print Name Signature: Date:
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Further Actions Required:

Engineering Tasklist Template

Signature:

Date:

Signature:

Date:

Non-intrusive tasks
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. Engineering Tasklist Template

NORGINE
ETL Number: Revision: "ENGINEERING TASKLIST Engineering Section:
181 [] Title: Six monthly PPM - Line 5 Bossar 3200/4 - Racks Maintenance
Name: Position / Section Date: Signature
Written by: Sophie Wong ‘Subject Matter Expert or Compliance | o3pec7y Pz
Approved by: Steve Gregory Relevant Section Leader (TP ST
[Nature Of Change: New document Expiry / Next Review Date \Deczb
[Equipment / Area [Scheduled / Week : T Complete by Date: EWO: |
[Raised by: Print Name [Signature - Date: |
Tooling Required to
complete tasks :
SEQUENTIAL STEPS COMMENTS / REASONS FOR NON COMPLETION

]

[NOTE : In the event of more than one person completing tasks, please list the task numbers completed,

signature and date at the end of this document.

1 [Ensure that equipment is handed over to maintenance, and that logbook has been updated.

Display appropriate signage (Closed for maintenance), Isolate equipment and lock off when
|appropriate.
3 |Hygienic gloves must be used when handiing contact parts throughout this procedure.

2

4 [For allinspection checks of equipment, even if not stated parts should be replaced if required.

Front of Machine

5 [Remove front and rear fixed racks.

6 [Check fixed rack shafts x2 for wear - replace if wor.

2 |Pisconnect tie rods and remove front and rear moving racks, disconnect transer arm and drop
down
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Engineering Tasklist Template

[Remove all 6 Franke bearing blocks.

Isolate air supply and remove all 4 empty sachet detectors.

[Replace all glacier bushes in all 4 empty sachet detectors.

(Check conditon of sensors and cabling

[Replace all 4 cylinders and check condition of associated pipe work, replace if necessary.

[Check condition of springs, replace if required.

[Check all detectors for burrs that could cut sachet

(Check set up of all 4 detectors, adjust if required.

[Remove all 6 franke bearings from blocks and fit with new. (Note: slide franke bearing blocks
onto linear rail before fully tightening bearings to block, once on rail slide back and fore to
align then fully tighten bearings to block.)

Check condition of spring loaded fingers / rubber nibs on moving racks - change f required.

[Check condition of infeed gripper on moving racks - replace if required.

Check condition and security of air expeler pads on moving racks - replace if required.

|Check condition of spring loaded fingers / rubber

on fixed racks - change if required.

[Check condition of stretch mechanism, replace bars and bearings if sign of wear.
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Engineering Tasklist Template

NORGINE

ETL Number: [Revision:

ENGINEERING TASKLIST

Engineering Section:

181 [

Title: Six monthly PPM - Line 5 Bossar 3200/4 - Racks.

Maintenance

SEQUENTIAL STEPS.

% CCOMMENTS / REASONS FOR NON COMPLETION

R

Replace linear bearings and seals in fixed rack blocks.

[Refit all 4 empty sachet detectors (turn air supply on and make sure all 4 detectors are in the
correct position). Check for any leaks and repair if necessary.

Refit all 6 franke bearing blocks to machine but don't fully tighten until both racks can siide in freely |

by hand, then fully tighten blocks and reconnect tie rod am.

[Reconnect transfer arm.

27

[Jog machine over and check that you have 1-2mm of compression on all spring loaded gripper

fingers - if not, adjust accordingly.

Zoro emply sache detector count on HMI. Now jog machine and chack that sach count /s working

correctly - if not, adjust accordingly.

Refit rear fixed rack.

Reiit front fixed rack

31

iog machin over and check ha you have 1-2mm of compression on all spring loaded gripper

[fingers - if not, adjust accordingly.

Pouch Opening Units

[Front / Back of machine.

Check tie rods and associated mechanism for wear - replace if necessary.

33

Front of machine.

Check condition of bars and bearings on both units - replace if necessary.

Replace all vac cups.

35

[Check all vac pipes for wear - replace if necessary.

Back of machine

TP-1032, version 2.0 SOP.0688
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image22.png
Check all associated cams and cam followers for wear -change if necessary and lightly grease.

[Check oil level in main motor / gearbox drive and grease all plumber blocks.

Check condition of tension springs and anchor bolts.

(Check condition of tie rod ends - change if required.

Check all nuts and bolts for tightness and are in good condition.

(Check all brackets for soundness (e.g. cracks etc).

[Replace pig mat in back of machine and have a general clean up.

Check condition of tie rod ends - replace if necessary.

[Check condition of brass splined unils, horse shoe and cam follower for wear - replace if
necessary.

Clean timing pulleys and check condition of timing belt and tensioner - replace if necessary.

(Clean out vacuum blocks and associated pipework and replace all vac cups. (Nofe: Clean out
bulk head fittings going through back of machine.)

[Replace Piab infine filter.

Jog machine over and check transfer timing is satisfactory (doesn't come in contact with moving
rack). Check suction cups are 1-2mm from back plate.

[Run machine ensuring a good standard of sachet is produced - if not, adjust accordingly.
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Engineering Tasklist Template

ETL Number: ENGINEERING TASKLIST Engineering Section:
81 Title: Six monthly PPM - Line 5 Bossar 3200/4 - Racks Maintenance
SEQUENTIAL STEPS. § CCOMMENTS / REASONS FOR NON COMPLETION
Auger Section
50 |Check auger drives for free rofation and replace bearings f necessary.
51
52
53
54
General
55 [Check all guarding switches and emergency stops are operational.
56 [Remove all signage ensuring equipment and area i left in a clean and safe condition.
57 [Complete allrelevant documentation and hand equi

* Justification / Approval for non-completion of tasks (if required):

Team Leader: |QA Approval (QA Officer):
Tasks Completed: Print Name Signature: Date:
Tasks Completed: Print Name Signature: Date:
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NORGINE

[Further Actions Required:

Engineering Tasklist Template

Signature:

Date:

Signature:

Date:

Non-intrusive tasks
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Engineering Tasklist Template

NORGINE
ETL Number: [Revision: ENGINEERING TASKLIS' Engineering Section:
182 [] Title: Six monthly PPM - Line 5 Bossar 3200/4 - Sealing Jaws Maintenance
Name: Position / Section Date: nature
Written by: Sophie Wong Subject Matier Expert or Compliance | g30 ec2
Approved by: Steve Gregory Relevant Section Loader e 23]
[Nature Of Change: New document Expiry | Next Reviow Date | moec. oo
Equipment/ Area [Scheduled [ Weel T Complete by Date:
[Raised by: Print Name [Signature : Date: |
Tooling Required to
complete tasks :
SEQUENTIAL STEPS. § COMMENTS / REASONS FOR NON COMPLETION

INOTE : In the event of more than one person completing tasks, please list the task numbers completed,

signature and date at the end of this document.

1 [Ensure that equipment is handed over to maintenance, and that logbook has been updated.

appropriate.

2 |Display appropriate signage (Closed for maintenance), Isolate equipment and lock off when

3 [Hygienic gloves must be used when handling contact parts throughout this procedure.

4 |For all inspection checks of equipment, even if not stated parts should be replaced if required.

Bottom/ Vertical Sealing Jaws

[Back of machine.

[Front of machine.

[Check condition of associated mechanism for wear - replace any worn components.

|Check for wear in pivot shafts and bearings - replace if necessary.
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Engineering Tasklist Template

[Revision: ENGINEERING TASKLIST

Engineering Section:

[ Title: Six monthly PPM - Line 5 Bossar 3200/4 - Sealing Jaws

Maintenance

SEQUENTIAL STEPS.

]

CCOMMENTS / REASONS FOR NON COMPLETION

[Check face of lower / vertical sealing jaws under magnification for any sign of damage - replace I

carryout a vacuum seal integriy test.

7 Jnecessary. o
8 |Check condition of sealing jaw conduit and replace if necessary.
o |Set heating temperafure to 80 degrees and carryout cold sea test, ensuring seal pressur is equal
lon sachet - adjust f necessary. |
40 |Return temperatures to set point, run machine and perform final check of seal qually - adjust if - )
necessary.
Top Sealing Jaw
Back of machine.
11 [Remove both drive arms going through machine and replace glacier bushes. Check pins for wear -
replace if necessary. .
12 | Check condition of associated mechanism for wear - replace if required.
43 |Front of machine. - B
|Check condition of sealing jaw associated mechanism and replace pivot bearings. B
14 |Check face of sealing jaws under magnification for any sign of damage - replace if necessary.
15 |Check condition of sealing jaw conduit and replace if necessary.
46 |Run machine and perform final check of seal quality, adjust necessary. Request production -
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E. Engineering Tasklist Template

NORGINE

ETL Number: [Revision:

ENGINEERING TASKLIST

Engineering Section:

182 ]

Title: Six monthly PPM - Line 5 Bossar 3200/4 - Sealing Jaws

Waintenance

SEQUENTIAL STEPS.

]

CCOMMENTS / REASONS FOR NON COMPLETION

20 |Run machine and ensure acceptable sachets are being produced.

Unwinder Section

21 |Check all rollers for free motion - replace if necessary.

22 |Check condition of unwinder motor drive for rubber rolers.

Butler Auto Splice Unit

Check for indication of gear motor assembly leaking

[Check core adaptors for wear.

Clean dancer tracks and belts.

Clean vacuum pump filter (if applicable).
[Check roll drive belts for wear

2
2
25 [Clean all sensor eyes with a cloth. (Note: take care not to move or apply too much pressure.)
2
27
2

- replace if necessary.

29 |Check dancer for free movement

30 |Check nip pads for damage.

31 |Check rolis for smooth operation.

[Check condition of knife springs and blades, replacing if necessary.
(Note: blades replacement every 2 years - record previous date in comments.)
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Engineering Tasklist Template

ETL Number: [Revision: ENGINEERING TASKLIST EnginaaringiSaction]
182 [ ie: Six monthiy PPM - Line 5 Bossar 3200/4 - Sealing Jaws Maintenance
'SEQUENTIAL STEPS § COMMENTS / REASONS FOR NON COMPLETION
33
34
35
36
37
General
38 [Check all guarding switches and emergency stops are operational.
ES [Remove all signage ensuring equipment and area is left in a clean and safe condition. m
40 [Complete all relevant documentation and hand equipment back to production.

|* Justification / Approval for non-completion of tasks (if required):

[Team Leader: QA Approval (QA Officer):
Tasks Completed: Print Name Signature: Date:
Tasks Completed: Print Name Signature: Date:
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NORGINE

Further Actions Required

Engineering Tasklist Template

Signature:

Date:

signature:

Date:

Non-intrusive tasks
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