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[bookmark: _Toc136018110]1.   Abstract 

This report will look into a project that was implemented within an engineering firm Renishaw that is based in Miskin South Wales. The project itself is a process improvement, making an already existing process faster and more cost efficient. 
The report will initially go into detail about the project, explaining how the initial issue was discovered, the cost benefit and the proving out of the new process giving in-depth knowledge of the subject matter. The report will then focus on project management techniques used throughout the process, analysing the techniques such as their strengths and weaknesses. 
The report shows that despite the success of the project and the use of well-known project management techniques there is also room for improvement such as the communication between employees and the monitoring of the project.  

[bookmark: _Toc136018111]2.   Introduction 
[bookmark: _Toc136018112]2.1  Project background 
Change has a significant impact on manufacturing companies. With the constant need for innovation, engineers are required to implement change to stay relevant to modern day. Change is implemented through projects – projects consist of a set of tasks that need to be completed to successfully achieve a particular outcome or goal (Yarbrough, 2021). 
This report will focus on a project within Renishaw and how it has been managed throughout its implementation. Renishaw is a worldwide precision metrology and medical technology group. Renishaw designs, develops and delivers solutions and systems that provide unmatched precision, control and reliability. Renishaw’s worldwide reputation employs over 5,000 employees around the globe with more than seventy-seven offices in thirty-six countries, 3,000 of these employees are within the United Kingdom (Renishaw plc, 2020). The main manufacturing facility (figure 1) is located in Miskin South Wales where over 700 employees manufacture and assemble a range of product lines. 
[image: ]
Fig. 1 – Renishaw manufacturing sight (Allcock, 2020)

[bookmark: _Toc136018113]2.2  The Process 
Renishaw’s biggest manufacturing process within the Miskin site is a product grouping under ‘Precision motion control’ (Renishaw plc, 2020). If customers require an accurate measurement readout from a CMM or CNC machine, this product provides this service. The product grouping requires two separate manufactured products: 
Scale – This is high accuracy (±5 μm/m), stainless steel track of ablated lines with pitches ranging from 20µm to 40 µm. There are two types of ablation. Incremental which is as displayed like a ruler; one, two, three etc and requires reference marks for locating (figure 2). Absolute which takes a form of a barcode and the code along the scale is given a numerical value, not needing reference marks (figure 3).
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Fig. 2 – Incremental scale (Renishaw plc, 2020)
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Fig. 3 – Absolute scale (Renishaw plc, 2020)

An Open optical encoder – An Encoder (figure 4) reads and interprets the scale by using a light source to optically sense the spacing of the lines. Giving a numerical value to the user through a visual display. 
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Fig. 4 – Readheads (Renishaw plc, 2020)
The project is based within the scale manufacturing process. Scale is ablated in 200m lots which can take up to 4hours and cannot be interrupted. Before committing to ablating a lot, a coupon check is done. A coupon is a sample part which is a replica of the scale being produced but only 100mm long, they are checked for properties such a Mark-Pitch-Ratio which is related to the function of the part and the margins of the scale which is the position of the ablated scale within the blank stainless steel, this is solely cosmetic. 
The margins of the scale are checked using a single manual “Hawk measurement system” (Systems, 2023) (figure 5) which is a single piece of equipment where, under magnification, operators make points on the scale between required parameters using the X and Y movements, which the Hawk then calculates to give a dimension which is either labelled G (go) or NG (no go). However, with a coupon needing four parameters checked and one of them parameters needing to be repeated three times, this is a lengthy process. 
[image: A person using a microscope
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Fig. 5 – Hawk vision system (Vision , 2013)

[bookmark: _Toc136018114]2.3  The Project
The issue that was being faced was the length of time that operators were taking to check the parameters of the coupon using the manual system. This amount of time was also causing a queue for the measure system as there are multiple operators needing to use the one piece of equipment around the same time. This delay of production time created an opportunity into cost saving and made the aim of the project to increase efficiency reducing the cost of running. 
To achieve this cost saving a fast method would need to be implemented. After research and several commercial tests, an investment was made into a Keyence product. This product is a “Keyence dimension system” (Keyence, 2023) (figure 6). As described by Keyence “An automated, instant measurement system that provides highly accurate and repeatable measurement data in seconds; simply place a part on the stage and push one button (Keyence, 2023).” Eliminating the need for the operators to move the bed to make points to calculate the parametres. 

[image: ]
Fig. 6 – Keyence vision system (Keyence, 2023)

Figure 7 shows the Keyence system within the overall process imporovement roadmap and its cost saving. The intital time to check the coupons paramets took 0.74hrs, with the new Keyence system in place it takes 0.5hrs which is a time saving of 0.15hrs per coupon checked. With the process ablating 1050 lots in 2022 it was calculted that the annual cost saving due to time reduction is £12,093.48.
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Fig. 7 – Roadmap of cost reduction 

However, this Keyence system is not plug and play. In order for the system to measure parameters, individual programs must be made for each product. This was done in the edit function of the machine system where you could take an image of the parts, add parameters as if on a CAD drawing and then the system will measure the part (figure 8). The programs then needed to be vetted through a commissioning process to ensure they all work accurately and are passing/failing parts as it should. 
[image: ]
Fig. 8 – Keyence software (Keyence, 2023)


[bookmark: _Toc136018115]2.4  Project Gauge R&R
To ensure the new system is preforming as it should before placing it within the process it was important to analyse the data. This was done using a technique name Gauge R&R. Gauge Repeatability and Reproducibility is a method used to determine the variation of the measurement data due to the measurement system being used emphasising the capability of the measurement system. The gauge R&R for the valuation of the new system is shown in figure 8.
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Fig. 8 – Gage R&R Results 

As shown in figure 8 this table shows the results of the gauge R&R tests and calculations. Along the left of the table show the parameters that have been tested such as the Top Margin and line Yaw (Angle). Each parameter is then given a percentage that has been produced by Minitab where you input numbers from the testing done on the new system, into a formula and a percentage is given. The results for Gage R&R are usually as shown: 
< 10% = Acceptable
10-30% = Acceptable dependent upon method of measurement, application, etc.
30% = Unacceptable and requires improvement
However due to the accuracy of the parts and the importance of the parameters being within spec it was decided to aim for all of the parameters to be < 10%. This was achieved for all the parameters bar two, the two exceptions being the dual track incremental and reference track, this is because these are not physical parameters they are estimated on the back of other parameters, hence the variability being a slightly higher percentage. 
[bookmark: _Toc136018116]3.   Preliminary research/literature review
This research and literature review consists of the main topics of this report and an explanation of them in order to give sufficient background to the points regarding them. 

[bookmark: _Toc136018117]3.1  Change management
Change management refers to any changes to a company's operations, which can be as little as staff promotions or as significant as a merger. Change management can occur spontaneously or be planned and implemented gradually. The objective is to make the changeover as easy and efficient as possible. It is preferable if modifications can be planned in advance to prevent interruptions and employee opposition. A change management plan's principal goal is to assist employees in understanding and adapting to a new style of working (Coursera, 2023).
According to research, most changes fail to achieve their intended goals, restrict organisation's potential and its employees as a result of unsuitable change management. Due to the consequences of ineffective change management possibly being serious and long-lasting, it is critical that individuals grasp the concerns and equip themselves with the correct tools to assist change (CIPD, 2021).

[bookmark: _Toc136018118]3.2  Process improvement
Process improvement, often known as business process improvement, is the practise of improving current processes to make them faster, more accurate, more efficient, and more dependable. This should be viewed as a continuing activity rather than a one-time event. (Corona, 2020)
The advantage of incorporating a process improvement technique into the overall management systems is that it identifies and improves difficulties in the processes. These difficulties may be affecting the client experience, internal production, or other company objectives. Poor or inefficient procedures can waste time and money for a company. By using a process improvement technique, you can ensure that you are continually looking for and fixing these issues (Sitar, 2022).

[bookmark: _Toc136018119]3.3  L.J. Mullins 
Laurie Mullins formerly held the position of Principle Lecturer at the University of Portsmouth Business School. Laurie focused in managerial and organisational behaviour, as well as human resource management, and was the topic leader for the behavioural and human resource management group. (Mullins, 2009)
Laurie has written the book “Management and Organisational Behaviour” which is currently on its 11th edition. In this book he covers relevant topics such as: 
Management styles 
Lewins Force field analysis 
Organisational behaviour 

[bookmark: _Toc136018120]4.   Analysis Methodology
The aim of this analysis is to highlight the strengths and weaknesses of the management of the project and how they affected the overall outcome of the project. Although this is a past project it is important to highlight these characteristics of the management in order to learn from the project and assist future projects.
Throughout this report the strengths will be presented and described with their related management techniques which will be researched to a degree of understanding. The weaknesses will be stated and how they affected the project.  However, with the weaknesses a recommended project management strategies/ideologies and relevant research will be suggested to help overcome/avoid the weakness for possible future projects.




[bookmark: _Toc136018121]5.   Analysis
[bookmark: _Toc136018122]5.1  Project Planning – Gantt Chart
A Gantt chart represents the completion of each job in a project by using timelines. These timelines demonstrate how the tasks are related to one another. Gantt charts are important because they show the activities and progress of a project. 
Gantt charts show how work on an activity can begin only when a related task has been completed. Such data assists managers in understanding project obstacles and making key decisions regarding the best approach to bring a project ahead. (Ramos, 2021)
Advantages of a Gantt Chart include: 
· Clear Layout of Dependencies
· Increased Schedule Accuracy
· High Visibility for Stakeholders
· Flexible Format (Donato, 2018)
Before work was carried out on the implementation of the new vision system within Renishaw a Gantt chart tailored to the project was created. Firstly, the tasks were put into a table their start dates and the time allocated for the task to be completed (figure 9). 
[image: ]
Fig. 9 – Gantt Chart Tasks

The Gantt chart was then created using Microsoft Excel, using the task description for the X axis, the date for the Y axis and the duration for the horizontal bars (figure 10). This chart was then shown to the team involved with the project during an initial task introduction presentation, which was conducted by the project manager and senior engineer whom are the managing bodies within the area. The Gantt chart was broken down and explained to the team: 

[image: ]
Fig. 10 - Project Gantt Chart 

The Gantt chart showed that the aim for the project was to start on the 11th July and finish on the 15th August, giving the team only two months to complete the project. The longest tasks being the design of tooling and collation of data. Despite the tight timeline the project, it was still finished within the timeframe.  
[bookmark: _Toc136018123]
5.2  Success Score – Lewin’s FFA
The implementation of the Keyence vision system is the first step towards automation of the process. Process automation will be standard practice in future of engineering. This is because more and more businesses will see the benefits of automation. When activities and processes are automated, the organisation saves money on materials and labour, boosts efficiency and production, and significantly lowers errors (ESSS, 2022).
However, from the view of operators working on the process, automation is a serious threat within the industry due to fear of being made redundant as their roles have been replaced by systems and programmes.  This resistance of change by the operators was highlighted when completing the preliminary Lewins Force-field analysis (figure 11). A Force-field analysis (Lewin, 1951) highlights the forces driving change and resisting change. It is widely used in change management and can be used to help understand most change processes in organisations, highlight the forces driving change and resisting change.
[image: ]
Fig. 11 – Lewins force-field analysis(Expertprogrammanagement.com, 2021)

With the Lewins diagram highlighting the ‘fear of automation’ as the strongest resisting change, it posed the biggest threat to the project not being successful. In order to reduce the change it needed to be acted upon. The operators who currently run the process and are tasked with the manual measurements checks were gathered together for a presentation and a display of the new system, this presentation assured the operators that this new system was to assist them in their work and not to replace them. From this presentation the operators were more at ease with the new implementation and their force of resisting change was reduced, creating a larger chance of success. 

[bookmark: _Toc136018124]5.3  Process monitoring management - Kanban 
Kanban is an Agile project management strategy that helps visualise workflow in order to enhance efficiency. The approach originated in the Japanese manufacturing business before expanding to other industries. A Kanban board — a physical or digital instrument that splits workflow into columns organised by development stage, such as to-do, in-progress, and finished tasks — is at the heart of the Kanban technique. This reduces multitasking by encouraging teams to concentrate on only a few tasks at a time. It also allows both the team and stakeholders to know where the team is in the development process at a glance (Coursera, 2023a).
Shown in figure 12 is an example of a Kanban board used within this project. The board shows the subject area which is then split into tasks. The tasks are assigned to individuals with their initials. There is then the detail of the task and the percentage of completion as well as the date for completion. 
As this is from a previous project the percentage of completion is all 100%, however through the working of the project the percentage of completion for the individuals’ tasks would vary, their progress being indicated using the colours red – not started, yellow – doing, green – complete. 
This Kanban board was proven to be successful within the project as it helped break down the large project into smaller tasks where the individuals allocated with the tasks can isolate their tasks and solely work on completing them. The task allocation also gave individuals ownership of their work, so when completed to a high standard they were noticed, however if not completed it allowed the managers of the change to monitor the individuals process and prompt the work if needed. 
[image: ]
Fig. 12 – Kanban Board 
[bookmark: _Toc136018125]
5.4  Project Risks – Risk Register 
A risk register which is found within the project management method PRINCE2. A risk register can be displayed as a table or a scatter plot which identifies any risks to the project and additional information relating to them such as, the nature of the risk, the impact if it occurred and the overall risk factor (Hillson, 2007).
A risk register is used to identify issues early in the project. Something that might seem unlikely to occur at the beginning of the project could become a real possibility as time passes. Maintaining the risk register helps spot threats that could throw your project off track, as the register is monitored trends begin appearing which helps adjust approaches towards the project. A risk register also allows a proactive stance as the risks are already known, instead of a reactive approach with ad-hoc solutions (Kemper, 2023). The risk register used for this project is shown in figure 13.
From this risk register, 10 risks were identified. Ranging from 3 types of issue such as purchasing, technical and project. From there, the risks were identified with their impact and outcomes. The risks were then given a score, combining the impact (severity) and their occurrence (how often) to give them an overall factor. From this factor a decision was made to either accept, mitigate or avoid, with actions to be taken.
From this risk register it is apparent that the two biggest risks are that the project not being finished on time, the action taken for this risk was to ensure a period of training to cover this issue within the requirements specification. The main risk illuminated by the register was the system not being able to carry out the scale measures correctly, this was actioned by implementing a robust validation process covering all aspects of the system. 
[image: ]
Fig.13 – Risk Register

[bookmark: _Toc136018126]5.5  Project Specifications – Six Sigma 
Six Sigma, a quality management method established by Motorola in the 1980s, is a collection of tools and procedures for reducing development errors. This could help to decrease expenditures and consumer complaints caused by mistakes (Coursera, 2023a). In general, the strategy improves present methods in five stages:
Define - Analyse a company problem from the customer's point of view.
Measure - Data-driven issue measurement and performance metric development.
Analyse - Determine the efficiency and effectiveness of your process by quantifying your goals.
Improve - Look for methods to enhance the process's implementation.
Control - Implement and uphold the solution.
Six Sigma was applied to this project when writing the CEA (Cost-effective analysis). The CEA is a report which is presented to the approvers such as “Head of manufacturing” and “Divisional Finance Manager” in order for the funds to be released to go ahead with the implementation of the new system. The 5 stages of Six Sigma were applied to the report as followed: 
Define – Due to the competitive industry of which the product belongs to, it is imperative that demand can be met. In order to meet influxes in demand it is vital that the process is made as efficient and cost efficient as possible. 
Measure – This issue was highlighted in a recent CBR (cost benefit report) where a cell walk was conducted, highlighting the cost of the current production methods and where the most amount of cost was being incurred due to an excessive amount of time. After calculations the process was 0.75hrs long and costing £6.97 per check.
Analyse – Due to the CBR, the method of checking the parameters of the coupons was brought to light due to the checks taking too long and causing a back log of operators waiting for the use of the machine. 
Improve – In order to improve the current process of checking the parameters of coupons, multiple avenues were researched. The research concluded with the choice of the Keyence vision system which, when implemented would save an annual amount of £13,000
Control – The product was implemented using a structure of change management tools such as a Gantt chart and task allocation. The engineering team was then educated on the maintenance of the product. 
This Six Sigma approach was proven to be successful as the Money for the CEA report was approved due to the relevant approvers understanding and accepting the ideology. Not only was Six Sigma successful for the CEA report but it was also used to refer back to during the project as during a project it is easy to lose sight of the overall goal and why it is being done. 

[bookmark: _Toc136018127]5.6  Management style 
The management style used for this project is an autocratic style. Autocratic leaders centralise decision-making authority. The manager often makes the bulk of choices on these teams, including what the team should focus on, what short- and long-term goals they should strive for, and which activities and projects are related with these efforts. An authoritarian manager would then distribute tasks to the team member they believe is most fit for the job. This is the most top-down management style (Asana, 2022). 
The Gantt chart was created by the manager overseeing the change as well as the task allocation. But due to the project involving three different areas this was greatly received as there was always one person to turn to and not ‘too many chefs in the kitchen’ making it confusing for the individuals working on the project. This style also prevented and cross area tension as each area had their allocated time on the system making it fair (Cherry, 2023).
This management style was also approved by the stakeholder of the project. Due to the significant cost of the project, it was important that it stayed on scheduled and delivered the results as promised within the time frame. If a Laissez-faire management style was used which is a more relaxed style where managers monitor employees’ behaviour, but don’t get involved with the projects or day-to-day tasks (Asana, 2022), the progress of the project may have slipped causing possible concern higher up. 











[bookmark: _Toc136018128]6.   Improvements 
[bookmark: _Toc136018129]6.1  Lack of Communication - Scrum
An issue that was brought to light was a lack of communication within the team working on the project. An issue that came from this was not keeping the Kanban board up to date which was causing confusion between individuals. The confusion and lack of communication could have been eradicated by conducting regular meetings. A management technique that encourages this is Scrum. 
Scrum is a lightweight Agile framework that aids self-organizing teams in the development of increasingly complex projects. The framework consists of roles and meetings based on the qualities of commitment, courage, focus, openness, and respect.
Within the Scrum (group of individuals working on the project) there are allocated positions. A position that would prove to be successful would be the Scrum master. The Scrum master is a team leader that is responsible for organising events and meeting called Scrums. A daily Scrum could have been held which is a 15-minute stand-up meeting held each day where the team plans the work for the working day ahead (figure 14). 
Despite the work already being allocated and the dates through the Gantt chart. Individuals working on the project still found it challenging to keep track of the progress of the project for reasons such as being busy or not technically minded to be able to open the documents. A quick 15-minute meeting each day would help bring the workers together and remind them of the work that is required to be completed within the working day. With this meeting the progress could also be monitored more closely from a management perspective, assessing whether the progress of the project is on target for its set completion date. 
[image: ]
Fig. 14 – Scrum meetings (Choudhary , 2017)


[bookmark: _Toc136018130]6.3  Understanding the Gantt chart - Critical path analysis 
The Gantt chart proved to be successful due to the project finishing on time, although, Ramos (2021) shows that despite a Gantt chart being a great tool, it does have its downfalls such as, the setup can be time consuming with a large project as well as them having multiple tasks which can cause the chart to look crowded. In order to create a Gantt chart that cannot look to crowded and to avoid confusion when working towards the Gantt charts completion date, a critical path analysis could be used. 
Critical paths define the sequence of project activities that determine the duration of a project and highlight essential deadlines that must be met in order to complete a project on time. In brief, the critical path is the largest distance or time span between the start and end of a project (Ramos, 2020).
When you utilise a Gantt chart in conjunction with the critical path approach, you can follow the tasks on the path throughout a set time period, allowing you to keep your project on track and avoid difficulties. While your critical path analysis assists you in making better scheduling estimates and decisions, your Gantt chart follows this schedule and closely monitors the time and progress of your project (Ramos, 2020).

[bookmark: _Toc136018131]6.4  Chances for Feedback – Paternalistic Style 
During the project an autocratic style was used. Despite this style to be proven as successful for this project and it was accepted by the stakeholders, the team working on the project found that it had a flaw which as also been made apparent after research. This flaw is that the team members felt less encouraged to offer suggestions towards the project due to the autocratic managers (Asana, 2022). If these possible suggestions were heard it could have made the project better and created a more positive environment within the workplace. 
A management style that would have allowed this form of feedback is a paternalistic style. This style allows the teams suggestions and needs to be heard which gains trust within the employees, however there is still no collaboration between the manager and the team about the decision itself which would still please the stakeholders of the project. 


[bookmark: _Toc136018132]7.   Conclusion
The project of implementing the new Keyence measurement system within Renishaw was proven to be successful due to the gauge R&R results, this report then shows how the project was managed successfully and how it positively affected the projects results. However, after an analysis of the project it was highlighted that there were still some weaknesses of the project and using additional management techniques they could be reduced. 
The strengths of this project were the planning which was done through a Gantt chart, the production of a success score using Lewins force-field analysis, the monitoring of the process which was assisted using a Kanban technique called a Kanban board, the identification of the project’s risks using a risk register, the highlighting of the project’s specifications using the Six-Sigma approach and the autocratic management style. These strengths all contributed towards the success of the project and how efficiently it was undertaken. 
The weaknesses which were brought to light from the team of individuals working on the project on completion were then analysed, why the weakness occurred and a management technique was suggested. The weaknesses were the communication within the project, the Scrum management technique was suggested for this. The confusion regarding the depth of the Gantt chart was also highlighted and the suggested management tool was a critical path analysis. 
The analysis has proven to be a learning experience, covering different types of management and how they can be applied to real life situations that happen in work. From this analysis the strengths and weaknesses will be considered in the future when conducting more project work and managing projects. 
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Product Cost 2022
£730,903.50

LTB Status
2 LTBs — new
RTL/RKL chucks

Ablation Resource
3 LTBs:
6 heads on double day
shift

C&P Capacity

4 Benches
20,676m/month on
double day shift

FSP2 Doing Roadmap

Keyence Automated Vision Inspection
Project Detail

Reduce the time taken to carry out coupon
inspection operations.

Target Date: March 2023
Setup Time Target Reduction: from 0.74Hr to
0.5Hr per lot

1050 lots in 2022 savings £12,093.48

DO 20008

RTL/RKL Chuck Updates
Project Detail

Update old chucks for new style chucks for
RTL and RKL capability on each LTB,

Ablation and Test.

Target Date: February 2023
Increased flexibility and contingency.
From 1 RKL ablation to 3
Reduced CoQ Linearity failures

CUTS Introduction

Project Detail
The addition of a 5% cutting bench to increase
capacity and contingency plan.

Target Date: January 2023
Capacity increase: 5,169m/month on double
day shift
Dual Ablation Lab
Project Detail

Adding a 2 ablation system to Linear Lab 1
to increase throughput and capacity.

Target Date: February 2023
Throughput Increase: 85% with 1 operator
running 2 benches

Product Cost
£718,810.02

LTB Status
7 LTBs — new
RTL/RKL Chucks

Ablation Resource
4 LTBs:
6 heads on double day
shift (-2)

C&P Capacity
5 Benches
25,845m/month on
double day shift
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Task Startdate | Days to complete
Installation of measurement system 11/07/2022 1
Inspection of measurement programs 12/07/2022 2
Verification of system for Linear product 14/07/2022 4
Collation of data for Linear and Gold scale product 18/07/2022 7
Present and sign off of verification report for Linear product 25/07/2022 7
IM-8030 to enter production for Linear and Gold scale product | 01/08/2022 1
Design of additional Rotary tooling 11/07/2022 14
Ordering/manufacture/installation of Rotary tooling 25/07/2022 7
Verification of system for Rotary product 01/08/2022 3
Collation of data for Rotary product 04/08/2022 4
Present and sign off of verification report for Rotary product | 08/08/2022 7
1M-8030 to enter production for Rotary product 15/08/2022 1
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Date for

Area Task Who Detail % complete
|completion|
[Create, manufacture and fita set of tooling to ease use of vision system forall |~ [Taoling complete and fitted to vision system. Verifcation that tooling | /A
Tooling 3 scale types. |works across the range of product.
[Tooling to be one fit for all 3 types of scale to be tested LT/IT_|investigation into rotary use required 100 23-Dec
3 linear test programs required. 20um Spar, 30 um Spar and
LoH prog: ! pa pa 100 N/A
Narrowmet
LT__|Range of Rotary programs required 100 23-Dec
TR__|6 programs complete to cover range of FSP product. 100 N/A
[set o linear gold/brown to be used to inspect system rather than
Create test programs for linear, rotary and fsp2 test pieces. LoH 100 14-Dec
Test Programs individual programs
Include gold and brown units tests.
|create set of barcode program selection printouts. Printer set up.
LoH 100 22-Dec
required for this.
Program names to follow the format of LINEAR_*****++%,
AD 100 15-Dec
Fspa_teesneess
LOH_|Production folder to hold only production files. 100 14-Dec
LOH _|pataport to be made live 100 13-Dec
Database/production
“/E "m PC to be made live for database intallation LOH_|PCtobe added to FSPPRODI logn 100 13-Dec
LOH _|patabase installation 100 14-Dec
software [short term SDP/Wi to point to manual doc to record results. LOH_|Lookinto system of recording results. 100 16-Dec
Long term - Data to be driven and collected by datbase AT 100 TBC
[create proveout document to be used for system sign off. Relevent
Linear proveout document and Wi updates LoH 100 21-Dec
|Wis to be up dated
|create proveout document to be used for system sign off. Relevent
FsP2 proveout document and W updates w® 100 21-Dec
|Wis to be up dated
|create proveout document to be used for system sign off. Relevent
Rotary proveout document and Wi updates [y 100 21-Dec
|Wis to be up dated
Documentation
PCA to be raised to cover changes in Linear area and introduce new
Linear PCA creation LoH 100 23-Dec
|vision system to Linear process.
PCA to be raised to cover changes in Fsp2 area and introduce new
FSP2 PCA creation w® 100 23-Dec
|vision system to Rotary process.
PCA to be raised to cover changes in Rotary area and introduce new
Rotary PCA creation [y 100 23-Dec

|vision system to FSP2 process.
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Tech

Tech

Tech
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1

There is a risk that

CEAls not raised for enough to
purchase all relevant items

New system will not carry out scale
measurements accurately

An operational workspace will not be
available on Vision system delivery
date

‘Additional tooling required to test
Rotary product is dificult or time
‘consuming to design and manufacture

Creation of production measurement
programs could be difficult or time
consuming

Keyence vision system vil be diffcult
to integrate with current FSP process
Additonal training of production staff
will be required to be able to use new
Keyence vision system

New system does not accurately
measure to system requirement over
an elongated period of time
Components of the Keyence vision
‘system will become damaged or wom
over time

Deadinesftimescales reported in
‘Gannt chart may not be achievable
due to production pressures on
engineering staf.

System ciiically ails at start up

The impact of the risk is

likely to be

‘New CEA must be raised and
approved

‘System could process bad product as
good

Vision system install wll be delayed
while workspace and facilites are.
allocated/supplied

Until the tooling s in place the
‘system will not be able to test Rotary
product

Product unable to be tested on new
vision system

Change of production process to
record results

Delay in new vision system entering
production

‘System could process bad product as
good

‘The Keyece vision system becomes
unusable

Validation of new vision system will
ot be completed as per propossed
timescale

Validation of system cannot take
place/product is hatted.

The outcome on the
programme is likely to be

Project delay
Poor qualty scale passed through

process and potentially reaching
customer

Delay in system validation/project
delay

Delay in system validation/project
delay
Project delay

Change in current process of result
recording

Project delay

Long term lack of confidence in
system

Long term lack of confidence in
system

Project delay

Project delay

Impact(1-5)  Occurence (1-5)
- | - | - |

4 3
1 2
1 2
3 3
2 2 4
2 3 6
1 4 4
1 4 4
2 2 4
2 3

Factor

Accept/ mitigate /
avoid?

Accept

Mitigate

Mitigate

Action (details of mitigation / contingency /
avoidance)

Carry out a robust system validation using product from all
areas of FSP production ie Rotary, Linear, FSP2, and
Goldscale

Plans to be drawn up for machine location and allocation
of workspace and power and data ports before item
delivery

Hawk vision system villremain in place to test Rotary
product as is current standard

Ensure a period of training to cover this issue is included
in the requirements specification

Current system can be left in place and recorded details
from the Keyence vision system entered manually
Ensure updated work insptructions are created as
validation is carried out. This will allow additonal time for
approval of process changes

Purchase of calibration arifact. Stipulation of periodic
inspection to maintenance plan

Ensure list of ctical spares is supplied with the Keyence
vision system along with education/training to assist with
and future corrective actions

Itwill be accepted that this risk is part of the issues when
working in a production environment. Additional staff
maybe be allocated as/when they are required or available
Level of supplier support to be stipulated in requirements
‘specification document.
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