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[bookmark: _Toc196315962]1 Abstract 
This report will detail the creation of the trojan drone system and the roles and responsibilities of each team member and how work for this project was evenly distributed between each team member. The overall project was successful, and the done system was created to destroy external antennas which may sit on top of the roof or at the side of the target building. Safety tools were used to create adequate arrangements for the use of this drone throughout the Manufacture to Target and Disposal Sequence (MTDS) such as Failure Functional Mode Evaluation and Analysis (FFMEA), what/why tables, P-diagrams, Process Failure Mode Evaluation and Analysis (PFMEA). Each team member interacted during the process of the creation of the Trojan drone system and decisions were made as a group of consensuses and voting for what each participant in the group wanted. Communication for this project was key, and hence regular meetings were arranged continuously throughout each stage of development. Various tasks were all completed as a collective from system level, sub-system level and critical component level. 

Safety of the drone was integral throughout the various stages of the systems engineering approaches taken for this drone to function accurately in the brief previously mentioned. The individual within the team focused on the hazards which were present during manufacturing, the pressing process and the weighing of Royal demolition Explosive (RDX). 


[bookmark: _Toc196315963]2 Introduction  
The Work based Group Project (WBGP) was an assignment which gave a scenario of destroying a communications center from a specified location whilst also causing minimal damage to civilians and workers inside this facility. A collective decision was taken to explore concept designs which could achieve this terminal effect. Three concepts were derived from this process which included a self-destruct drone system, an automated robot system and a loitering munition. The self-destruct drone system offered the best option in terms of neutralising the terminal effect with minimal casualties. Each member of the collective group was assigned an integral role within project trojan to achieve the desired workload. Team Roles are displayed In Table 1 below. 

Table 1- Trojan Drone System Team Roles
	[bookmark: _Toc196315964]Name 
	Role 

	John Hamilton 
	Process Safety 

	Emalie Halifax 
	Product Safety 

	Sam Hawkins 
	Breakdown and Disposal 

	Leo Smith
	Research and Development 

	Libbie Bush 
	Manufacturing 

	Alexander Lamdin 
	Test and Trials 


 3 Design Stage of System 
[bookmark: _Toc196315965] 3.1 Customer and Key Stakeholder Requirements 
To enable for the commencement of the design process, customer and key stakeholder requirements were compiled from each member of the team including process safety. The requirements were set from an These safety requirements however, had to be excluded from the pairwise comparison due to the importance of safety during all stages of the explosive life cycle. This shows the importance of safety during the design stage. Table 2 shows the customer and key stakeholder requirements. 

Table 2-Customer and Key Stakeholder Requirements
	Originator
	Level 2
	Level 3

	User, Command/Tasking Authority, Procurement Body,  Logistics/Supply  Chain, Manufacturer(s),  Legislative Bodies
	All key stakeholders require that the system must adhere to all relevant regulations & legislation (REACH, UK, International)
	NFS

	User, Command/Tasking Authority, Procurement Body,  Logistics/Supply  Chain, Manufacturer(s),  Legislative Bodies
	All key stakeholders require that the system must be safe throughout the product life cycle (Manufacture to Target or Disposal Sequence)
	NFS

	User, Command/Tasking Authority, Logistics/Supply  Chain
	The Command/Tasking Authority, User and the Logistics body all require that the system shall be resistant to the environmental conditions specified within the mission brief (AOP 15A, specified as N. Europe)
	NFS

	User, Command/Tasking Authority, Procurement Body
	The Command/Tasking Authority, User and Procurement body require that the system shall successfully neutralise the target specified within the mission brief
	NFP

	Command/Tasking Authority, Procurement Body
	The Command/Tasking Authority and Procurement body require that the system may be capable of being used against a range of alternative targets
	NFP

	User, Command/Tasking Authority, Legislative Bodies
	The Command/Tasking Authority, User and Legislative Bodies require that the system's terminal effect(s) shall be contained within the target location specified in the mission brief. 
	NFP

	User, Command/Tasking Authority
	The Command/Tasking Authority and User require that the system shall be able to be deployed at a minimum distance of 100m from the intended target
	NFP

	User, Command/Tasking Authority, Procurement Body
	The Command/Tasking Authority, User and Procurement Body require that the system shall function within its specified performance requirements (TBC) during TBC% of deployments.
	NFP

	Command/Tasking Authority, Procurement Body, Logistics/Supply  Chain
	The Command/Tasking Authority, Procurement Body and Logistics body require that the system shall have a shelf life of X years (TBC)
	NFS

	User, Command/Tasking Authority
	The Command/Tasking Authority and User require that the system shall be easy to operate, requiring minimal training (X hours per annum)
	NFS

	User, Command/Tasking Authority
	The Command/Tasking Authority and User require that the system shall be rapidly deployable within X minutes.
	NFS

	User, Command/Tasking Authority, Logistics/Supply  Chain
	The Command/Tasking Authority, User and Logistics Body require that the system shall be transportable to the specified firing location, without mechanical assistance, by the 5-man mission team.
	NFS

	User, Command/Tasking Authority
	The Command/Tasking Authority and User require that the system should be capable of being utilised operationally  by the minimum number of personnel necessary.
	NFS

	Command/Tasking Authority, Procurement Body,  Manufacturer(s)
	The Command/Tasking Authority, Procurement Body and Manufacturer require that the system should be cost effective throughout the product life-cycle (Manufacture to Target or Disposal Sequence), approximately similar cost-per-shot to NLAW (£30-40k)
	NFS

	User, Logistics/Supply Chain, Manufacturer(s)
	The User, Logistics Body and Manufacturer require that the system shall be easily identifiable throughout the product lifecycle (Manufacture to Target or Disposal Sequence)
	NFS

	User, Command/Tasking Authority, Legislative Bodies
	The Command/Tasking Authority, User and Legislative Bodies require that the system's terminal effects should cause minimal harm to any occupants within the target location specified in the mission brief.
	NFP

	Procurement Body, Manufacturer(s)
	The Procurement Body and Manufacturer require that the system will be constructed utilising technology and components manufacturable within the UK economy.
	NFS

	Command/Tasking Authority, Procurement Body, Logistics/Supply  Chain
	The Command/Tasking Authority, Procurement Body and Logistics Body require that the system should be interoperable with current UK and NATO military equipment and infrastructure.
	NFS

	Procurement Body, Logistics/Supply  Chain, Manufacturer(s),  Legislative Bodies
	The Procurement Body, Logistics Body, Legislative Bodies and Manufacturer require that the system shall, at end-of-life, be capable of being broken down to a point where the remaining components can be safely disposed of.
	NFS





The requirements were then set by all members of the project trojan design team, and this then enabled the key stakeholder requirements to be inserted into a pairwise comparison. The most integral requirement from the pairwise comparison was to deliver the terminal affect to the area specified within the mission brief to minimalise casualties. Upon the completion of the pairwise comparison a QFD 1 was created. Table 3 shows the key requirements from the pairwise comparisons. 
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Table 3-Pairwise Comparison of Customer and Key Stakeholder Requirement
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