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1. [bookmark: _Toc200429889]Abstract
This report details the steps and methods employed to develop and present the project groups’ proposed design solution to fulfil the assignment brief. The design was presented to the review chairs on the 3rd of April 2025 at University of Wales Trinity Saint David campus in Swansea. 
The assessment phase for module ACDA 5022 titled Group Based Work Project was evenly split into the presentation of my group’s design solution and this written report detailing the methods and toolsets used to get to the design and a critique of the presentation phase. The expected contents of both elements were given in the assignment brief [1].    
The report will conclude with feedback comments from the chairs and a short discussion in the form of lessons learnt. 
2. [bookmark: _Toc200429890]Introduction
The students studying the module were split into working groups known as teams as seen in table 1 in order to achieve the given requirements of the assignment.
[image: ]
Table 1 – Breakdown of Team 4 [2]
 A briefing detailing the top level requirements of the design the each working group was going to take through the design book process as well as mission objectives was given [2] before the module cohort split into our teams and moved to more secluded areas to allow the working group to begin collaborating on the solution. 
As I was an addition to the cohort I had had no previous interactions with the other members of my team so in order to make an efficient introduction I asked that we performed a form of ‘Ice-breaker’ to introduce each other to the team, this also allowed the team to gain an understanding of each other’s experience in using a systems engineering approach beyond the previously studied modules. 
Understanding the levels of work-based experience of each of the team members allowed us to allocate each of us to the specific roles given in the brief and deliverables in the form of slides and content to be featured in the presentation. 
The specific roles were allocated are listed in table 2, as J, Comer left the module very early in the design book process we worked collaboratively in completing the Research and Development aspects and divided the presentation of the slides concerning it between the remaining members of the team.  
	Manufacture 
	
	
	CJ

	Trial and Testing
	
	
	JE

	Disposal
	
	
	TA

	Product Safety
	
	
	FG

	Safety and Governance 
	
	
	BL

	Research and Development 
	
	
	JC


Table 2 – Allocation of Roles [3]
3. [bookmark: _Toc200429891]Design project management
[bookmark: _Toc200429892]3.1 Agreeing on the administrative points  
Following the Ice-breaker we as team discussed how we were going to achieve the collaborative working aspect of the of the task, this was an important conversation that had to be undertaken as I was not able to be physically in the same place as the remainder of the team due to work commitments and other modules I was taking separate from the rest of the team for much of the time. 
We agreed early on that we would hold regular weekly meetings via Microsoft Teams at 17:30 on a Thursday as seen in figure 1. Note: meetings now show as cancelled following the conclusion of the project. It was during these meetings that the project name Obscura was decided. 
[image: A screenshot of a calendar

AI-generated content may be incorrect.]
Figure 1. Calendar insert.
It was also decided that a WhatsApp group, figure 2, be created to allow faster communication between each other and organise ad hoc meetings, this also allowed me to inform the group when I would be able to meet face to face.
[image: A screenshot of a chat

AI-generated content may be incorrect.]
Figure 2, WhatsApp group image.
We as a group also decided on the method to be used populate, save and share the design book and the presentation pack. Using Microsoft 365 and OneDrive allowed single versions of each document set to be created and shared via an email link. This let each member of the team to access the documents and work on them even if someone else was already adding content. 
Finally, we created an action tracker and imbedded it into the front of the design book template, this allowed tasks to be allocated to team members and updates to be given as seen in figure 3. 
[image: A screenshot of a computer

AI-generated content may be incorrect.]
Figure 3, Action tracker excerpt.
[bookmark: _Toc200429893]3.2 Understanding the Requirements. 
On agreeing the administrative points the team reviewed the requirements detailed in the assignment brief [2] and began identifying the stakeholders to get a better understanding of the further requirements not included in said brief. It became apparent at that stage that an interview with the customer be conducted to tease out the unspoken requirements. 
Due to the content of the interview with the customer we as a team requested a Gemba visit take place to see the method of deployment and the steps surrounding it. [4] From this a use case flow could be created, figure 4. 
[image: A diagram of a process

AI-generated content may be incorrect.]
Figure 4, Use case flow
The Gemba visit to the end user conducting training on a similar platform enabled us to identify the users’ behaviors, standard operating procedures and unmet needs further identifying the unspoken and emergent requirements.
The requirements were added to the design book on a separate tab as seen in figure 5.
 [image: ]
Figure 5, Requirement set except. 

[bookmark: _Toc200429894]3.3 The Design Book overview. 
In order to progress the design concept, we employed the use of the design book a toolset that allows the project team to take the requirements and derive a number of potential design solutions by performing the activities described below in section 3.3.
 As a project team we allocated several of the activities to individuals to perform which can be seen in figure 3, where the responsibility of completing the activity was my responsibility further details are provided. 
[bookmark: _Toc200429895]3.4   Design Book toolsets
Design QFD 1
Performing Quality Function Deployment (QFD) 1 allows the determination of design requirements through weighing the relationship between the customer requirements and how they will be achieved, target values in the form of how much. 
The output from QFD 1 using the design book gives the functional importances in the form of a graph as shown in figure 6. 
[image: ]
Figure 6, Functional Importances.
Function Means Analysis
This tool allows the documenting of design concepts to be further scrutinized and down selection to take place, as a team we took the functions and discussed all possible solutions from currently in-service or widely available methods of achieving the function to methods that may require further research and development to employ. See figure 7. 
[image: A screenshot of a computer

AI-generated content may be incorrect.]
Figure 7, Function Means Analysis.
The function means analysis also allowed the grouping of means into methods of delivery and this gave us the Drone launched, Robot deployed, and Shoulder launched methods to take forward. 
System Pugh 
The system Pugh was used to score the 3 methods against the customer requirements and down select to the most promising solution to further develop the concept design.
QFD 2 
QFD 2 was employed to translate the system design requirements into solution requirements to verify the whole system before breaking down the solution into subsystems. 
P-diagrams 
Parameter diagrams (P-diagrams) were employed to record the factors that could influence the performance of the system or subsystem. These factors included the signal factor, control factors and noise factors. Noise factors were identified as being indirect or direct from external, unit to unit and through deterioration. Additionally, noise through human factors were also identified.
As a team we completed the system level P-diagram and allocated the subsystem level P-diagram generation to individuals. I was allocated the Arming and Initiation subsystem and completed the P-diagram shown in figure 8.
[image: ]
Figure 8, Arming and Initiation P-diagram.
What-Why Table
What-Why tables were also completed by those allocated a specific subsystem, the table aids in determining the critical design parameters by scoring the design control parameters against the noise factors. The What-Why table for the Arming and Initiation subsystem can be seen in figure 9. 
[image: ]
Figure 9, What-Why Table Arming and Initiation.
The benefit of using the design book is that the control factors and noise factors are depicted in graph form making it easier to present to the necessary stake holders, both can be seen in figures 10 and 11. 
[image: ]
Figure 10, Arming and Initiation Control Factors
[image: ]
Figure 11, Arming and Initiation Noise Factors
On completion of these toolsets for the whole system and associated subsystems we were left with our concept, figure 12. Which can be seen in more detail in the presentation pack in Annex A.
[image: ][image: ]
Figure 12, the concept design Obscura.
4. [bookmark: _Toc200429896]My role - Manufacturing inputs & The Presentation	
My role within the project team was to understand and analyse the manufacturing requirements, make understanding of process deliverables, propose verification trials, identify critical process steps and begin the development of a process control plan. Results from these activities were fed into the team to enable completion of the project through delivering a design proposal in the form of a presentation. 
Using the design book a manufacturing QFD 1 was completed to determine the process importances which can be seen in figure 13.
[image: ]
Figure 13, Manufacturing process importances.
The manufacturing function means analysis was utilized to identify the methods that could be employed to conduct the identified functions as seen in figure 14.
[image: ]
Figure 14, Manufacturing Function Means Analysis.
QFD 2 was completed with the component requirements the how’s and the target values the how much being fed into manufacturing QFD 3. This allowed the relationship weighting of manufacturing process steps against the critical design and process steps. See figure 15.
[image: ]
Figure 15, Manufacturing QFD 3.
The results of scores from QFD 3 were then transposed into a Process techniques chart, figure 16, for ease of displaying the results to the necessary stakeholders.
[image: ]
Figure 16, Process Techniques Chart.
The key controls and key noises were identified by completing P-diagrams and what-why tables for each of the processes, an example can be seen if figure 17 and 18 which show the results for the process of letting the explosive fill set in a temperature-controlled room. 
[image: ]
Figure 17, Key controls – Explosive fill setting
[image: ]
Figure 18, Key noises – Explosive fill setting.
The output of all of the process assessments were used to develop the manufacturing plan, The manufacturing plan is developed to ensure the final product is representative of the design and meets the requirements of the established critical manufacturing parameters identified from the output of QFD 3 and the associated outputs from the P-Diagrams and What-Why.

The methods used to develop the manufacturing plan can vary from business to business but generally the toolsets used can provide further detail on what controls need to be in place for the successful manufacture of a conforming product. 
As the team was required to propose a design concept which sits at the level of 2A to 3 on the Life cycle management scale the fleshing out of a full manufacturing plan is not required, however for the presentation I presented and discussed the below while displaying some examples on the screen. 
· [image: ]Process Control Plan – A key components of the manufacturing plan is the process control plan. This plan will list all of the control measures, the methods utilised to achieve the production of a conforming product and links back to the critical steps identified in QFD 3, an excerpt from the process control plan can be seen in figure 19.
Figure 19, Process control plan excerpt. 

· Logical Flow – This tool is used to match up the physical processes to identified critical process steps and allow for advanced product quality planning using APQP. The control measures can be allocated to the steps that may have multiple regulative, legislative, design driven from feature classification lists or even directly from the business. An example logical flow for the processing of the raw energetic material can be seen in figure 20. 
[image: ]
Figure 20, Logical flow

· Process Flow – This tool allows for understanding of the physical layout of a process whether it be on a single manufacturing line, single building or a whole manufacturing site. Completing it can drive out further requirements that would need to be taken into account, for example ESD requirements, lighting, overhead gantry cranes, material flow routes, human factor analysis etc. An example of a manufacturing process flow can be seen [image: ]in figure 21. 
Figure 21, Manufacturing process flow.
 
· Process Failure Modes Effects Analysis – The PFMEA will identify potential failures within a process, their causes and effects, and suggests actions to mitigate those risks of failure, ultimately aiming to improve process reliability and quality.
Other tools that may be employed and form part of the manufacturing plan include:
· COSHH Assessments
· Manual Handling Assessments 
· Risk Assessments
· Human Factor Analysis
I also presented the next steps we would look to complete if the project was to progress into manufacture and discussed how we would need to produce a trial/qualification lot to commission the processes and conduct process capability study. Stating that if the CpK was found to be below 1.33 further process development and improvements would need to be scoped and implemented. 
Finally, I presented and talked through the need for product inspection and verification regimes and how they are developed to continually ensure conforming products are being produced. Further information on this aspect can be found in the slides in annex A. 
5. [bookmark: _Toc200429897]Feedback 
Following the presentation the feedback in table 3 was provided from the review chairs. 
[image: A screenshot of a computer

AI-generated content may be incorrect.]
Table 3, Presentation feedback.
The feedback was greatly received and was taken onboard for future projects and presentations, although there is some disagreement in the ‘no real conclusion’ comment and in future we would look to focus more on that element to make it clearer. In certain sections it was definitely a case of cutting some of the important information highlighted as being missing in order to maintain the specified duration for the presentation, as some members had overrun prior to my sections there was a need to trim some elements.
6. [bookmark: _Toc200429898]Reflection
Overall, I believe we as the team were successful in providing a concept and to a maturity that would be expected for a phase 2A/3 design review in the LCMS process, the difficulty was in identifying how to approach the content for certain roles when the product is at the concept level. 
Difficulty was found in being part of the team while not physically ‘onsite’ with the rest of the team which resulted in me requesting evening working groups, while the use of Microsoft teams and other messaging tools did aid it was no substitute for getting together as a working group face to face in person. 
I used my experience in the sector well to provide comment and guidance into the rest of the team particularly in providing insight to the workings of safe arming units (fuzes) and the development of qualification programmes.  
In future projects I would look to dedicate more time with the whole team practicing the presentation as a whole, the late submission of some team members inputs into the presentation prevented this and while I was able to present without the need for crib cards others were not. 
7. [bookmark: _Toc200429899]Conclusion 
The completion of the presentation and report led to a potential solution being presented, the solution met the initial customer requirements while utilising a currently in-serve delivery platform to reduce development and qualification time.
To improve future project presentations a lessons learned would be conducted to capture all the feedback from the chairs and experiences from the team, plans would be put in place to negate the risk of the identified issues being repeated. 
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                                        Product Safety – Storage and Transport         Obscura • Storage  o During analysis of our system, a key noise factor that was highlighted was around 'poor storage conditions' o Munition will be stored in a climate - controlled area of 20 ° C. o Munition will also be stored in a humidity - controlled environment with a relative humidity of 40%. • Transport  o Munition will be packed in an airtight impact - resistant container with humidity indicators inside. o Waterproof cover for high - humidity environments       FG
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                                 Product Safety – Delayed Arming Unit         Obscura • To ensure it is safe to handle and operate the munition, we have included a delayed arming unit fuzing system. • This munition arming system will be initiated when it contacts the window. • The munition will also be fitted with a protective nose cone until it is loaded onto the drone and the nose of the munition will be covered until deployment. FG   
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                                 Manufacturing Safety – HE fill         Obscura • Through our systems engineering analysis, we identified that the High Explosive fill for the munition was a key component in the system. • When manufacturing HE there are certain precautions that must be taken to ensure safety of operators. • From manufacturing QFD 1, it came out that our most important processes were the mixing of the HE mix and the x - ray and quality check. FG   
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                              Manufacturing Safety - Mixing         Obscura                        Safety Precautions  Hazard  Use low - shear, non -  sparking mixers.  Avoid metal - metal contact  Friction & Impact  Operators have anti - static  clothing/footwear.  Mixing vessels grounded  Electrostatic Discharge (ESD)  Temperature strictly controlled.  Indirect heating used  Heat Control  RDX pre - filtered/purified prior to  mixing  Contamination Control  Mixing done in small batches  Emergency cooling systems  Uncontrolled Chemical Reactions FG  
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                              Manufacturing Safety – Quality Check         Obscura                           Mitigation  Why its dangerous  Hazard  X - ray reveals density  variations  Can cause uneven or no  detonation  Voids & Air Pockets  High resolution  imaging detection  Can lead to partial  detonation or misfire  Cracks  X - ray identifies  contaminants  Can cause hot spots or  ignition risks  Contamination  X - ray ensure  homogenous  composition  Explosive instability  and shockwave  propagation  Uneven wax  distribution FG  
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                                      Disposal – How Disposal Affected the Design Process         Obscura    TA   
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                                   Disposals – Regulations         Obscura STANAG 4518 – SAFE DISPOSAL OF MUNITIONS, DESIGN PRINCIPLES AND REQUIREMENTS, AND SAFETY ASSESSMENT    TA
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                                   Disposals – HE Disposal         Obscura - Chemical Decomposition - Incinerator Burning - Open Air Burning   
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                                   Disposals – Casing/ Frag Sleave Disposal         Obscura • Reuse • Recycle • Sell/ Gift • Dispose   
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                              Any Other Business         Obscura • Any Questions?
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Project Manager(s) NATO: Storage, transport, disposal

DOSR The munition must comply with DEFSTAN 07-085 Design Requirements for Weapons and Associated Systems

DOSR The munition must comply with OME Regulations 100 Series as defined in DSA02.OME

Project Manager(s) IM Complaince 

Project Manager(s) E3 / EMI Compliance

Mover Logistics requires Munition to comply with Dangerous Goods Regulations

Storage  The main customer The munitions must be able to withstand hot and humid storage conditions

Demilitarisation Manufacturer must supply hangfire and missfire instructions

The Project Manager requires that the Munition must comply with all relevant Disposal Regulations

Manufacturer Manufacturer and/or Sub-Contractors QMS must meet ISO 9000:1
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orinlarger rooms. Consider recon of the presentation room with the presentation to avoid this in future. Good contrast between the textand
the background. Slide theme i consistent throughout the various sections giving a good cohesive team unit feeling. Reference to other
people’s sections showed collaboration. Slides did contain a number of acronyms throughout; this could be confusing and difficult for a
layperson to understand. Good introduction to team members and roles. No real conclusion, a single slide to sum up the key points could
have been useful. No references? Areference slide at the end of the presentation would have been helpful.
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the audience rather than the screen to avoid this in future and ensure the audience are the ones being presented to. Good, open body
language. Confident delivery throughout, evidence of practice and preparation. Some “umm” and “err”ing throughout, this is likely due to
nerves but could come across as being unprepared or lacking confidence which s not the case in this presentation.
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