


1. Abstract

A task was set to collaboratively design a new Weapon System to defeat a specific target: a Communications centre located on the second floor of an office block. Outputs from the Quality Functional Development procedure were collated and used to create a Concept Design for this task. This Concept, named Obscura, was then presented to a SQEP Panel alongside an overview of the data required to bring Obscura into Service. 
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1. Introduction

[image: A diagram of a square and a square

AI-generated content may be incorrect.]As previously stated, the target in question is a Communications centre located on the second floor of an office block. This Centre is constructed from standard Cavity Walls, contains three windows and measures 10 metres by 8 metres by 4 metres as displayed in Figure 1.
Figure 1 – Dimensions of Target Building

In addition, the supplied Specification stipulated that the Design should be capable of defeating the target at a range of at least 100 metres and that any detonative effects produced by the Design should be contained within target area. This Specification formed the basis of the Design Requirements. 


1. Collaborative Work

[image: A yellow and black object

AI-generated content may be incorrect.]After the Quality Functional Development process had concluded, the Team agreed upon a solidified concept; we were to use a beam-riding High Explosive missile using a Fragmentation Warhead and fitted with a Delay fuze. The intention was to penetrate a window rather than a wall as it was theorised that the missile would have enough kinetic energy to pierce the window and this would eliminate the need for a precursor Shaped Charge warhead as seen on other missiles such as Storm Shadow [1]. 
Figure 2 – Design Concept

The choice to use a Drone-based solution was informed by the results of the System Pugh Analysis. Three potential options were considered, a land-based Robot similar to those used by EOD Teams [2] could carry the missile, the missile could be carried by a person and launched from the shoulder which has already been performed by the Thales Martlet [3], the final option was fit the missile to a Drone and use that as the launch platform as shown by the RAF’s Jackal Drone [4].

Results from the Analysis indicated that the Drone-based option scored highest and therefore was the option selected. These initial Design options were chosen based on experiences and knowledge of the Team: Drones have proven their effectiveness in the current War in Ukraine and was a natural option to be considered. Robots have been used and observed by members of the Team and it was theorised if such a device could be weaponised. Lastly, the Shoulder-launched option was considered as the Team had experience with Starstreak and reasoned that this Design could employed in a similar manner.
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AI-generated content may be incorrect.]It is because of this experience that our Design was chosen to use beam-riding guidance for it’s reliability and immunity to potential countermeasures, this was discussed amongst the Team and agreed that this was a feature worth incorporating into the Design. 
Figure 3 – Pugh Analysis

A Drone was also chosen due to the previously mentioned Jackal is already in RAF Service and that our Design was for the Munition it carries. Usage of existing infrastructure  was discussed amongst the Team and was agreed to be the most practical option as both time and money needn’t be spent on developing a Launch Platform when one already exists. This efficiency of cost and hours shifted opinion in the Drone’s favour and if it were a real scenario, would provide a strong selling point to a potential buyer. 


[image: ]
Figure 4 – RAF Jackal Drone [4]

1. Individual Work

After Collaborative work had been completed, each member of the Team then independently researched information required for the Design to enter Service and to present to the SQEP Panel. I requested the Safety role as it directly relates my employment and I felt that I had the most to offer in this category.

For the Design to proceed in the Concept, Assessment, Demonstration, Manufacture, In-Service and Disposal (CADMID) Cycle, Safety Requirements that the System must reach, Legal Safety Deliverables, Identification of Hazards and Mitigation of associated Risk must all be understood. 

Safety Requirements for MOD Weapons are outlined within DSA.03 Part 1, specifically Defence Code Of Practice (DCOP) 101 [5]. The DCOP stipulates that “the OME design requirements should be developed to sound design practice
and standards. All MOD OME systems (including DEW) should be designed and
assessed against all relevant legislation, regulation, policy, and standards.”. The document then lists three further Standards: 

· Def Stan 07-085: Design Requirements for Weapons
· STANAG 4297 / AOP-15: Guidance on The Assessment of the Safety and Suitability for Service of Non-Nuclear Munitions for NATO Armed Forces
· Def Stan 00-056 - Part 1: Safety Management Requirements for Defence Systems.
For our Design to enter service, Reports must be produced that show that these Standards have been met. Further Documents required were identified from the Acquisition Safety and Environmental Management System (ASEMS) [6], collated in the table below and summarised to the Panel during the Presentation. As there was not enough time to explain the purpose behind each document, three were selected and elaborated upon, these being the Safety Management Plan, Safety and Environmental Case Report and the Hazard Log. 
These documents were chosen for their greatest overall importance to the Safety Management of the Design, the SECR for example serves as a record of Safety activities performed so far and which need to be performed in future [7]. The SMP describes how the Safety of the Design will be managed over the course of it’s life [8] and the Hazard Log contains a breakdown of Accident Scenarios that could happen if the Design malfunctions as well as the consequences of the Accidents, how frequently the Accidents are expected to occur and what Controls are in place to mitigate Risk and protect personnel [9].  

	SMP
	SECR

	OAS
	PHA

	RACI Chart 
	Stakeholder Register

	Legislation Register
	MTDS

	Disposal Plan
	PSEP ToR’s

	MAA RA Compliance
	SALE Plan

	URD
	HL & ALARP Statements

	Incident Reporting Procedure
	Design Safety Assessment (07-085)

	SRD
	ALWRC


Figure 5 – Safety Documents

In order to understand the Hazards and the Mitigations associated with the Design, a Hazard Analysis was presented to the Panel. In this scenario, the example of an Inadvertent Rocket Motor firing was used. 




	Hazard Analysis

	Accident
	Probability
	Quantitative
	Risk Category
	Hazards
	Causes
	Controls

	A1 - Inadvertent Rocket Motor Firing
	Calculated via FTA, assume 1E-06
	Catastrophic – Multiple Deaths
	D
	H1 – Burns to Personnel
	Z1 – Stray Static electricity
	C1 – Exclusion Zones

	
	
	
	
	H2 – Missile impacts Personnel
	Z2 – Inadvertent Firing Signal
	C2 – Safety Handle

	
	
	
	
	
	Z1 – Stray Static electricity
	C1 – Exclusion Zones


Figure 6 – Hazard Analysis

Should the Rocket Motor inadvertently operate, there exists a threat to personnel in the form of the missile leaving the launch tube as if it were fired normally (the Hazard), personnel could be badly burnt by the missile’s backblast or hit by the missile travelling forwards. In the worst-case scenario, multiple people could be killed and this scenario would be Quantitatively assessed as Catastrophic as per the definitions provided in DSA02.OME [10]. 

Causes are as the name implies, they are directly responsible for the Accident occurring, in this case it could be that the Drone’s onboard computer accidentally sends a signal for the missile to fire when landed or static electricity could force the missile to fire without the computer’s consent. 

In order to Mitigate these Hazards and Causes, Control measures are put in place, such introduction of Exclusion zones to the Front and Rear of the launch tube and that personnel may only approach from the sides, this method ensures that if the Rocket Motor does fire, personnel as removed from the Hazard. It was also presented that the missile could be redesigned to make use of a Flight Safety Handle, which could immobilise the missile and remove the Projection Hazard. 

For the sake of argument, it shall be assumed that these measures will mitigate the chance of occurrence to 1E-06 (one in a million), according to the Risk Tolerability Matrix guidance as found in ASEMS SMP07 [Source], this Accident would be sentenced as Category D (Broadly Acceptable) inline with the definitions provided in SMP09 [11]. 

After the Presentation had concluded, more Designed features were thought of that could also enhance Safety, such as implementation of a Master Arming Safety Switch (MASS), which is a feature used on real Aircraft. This acts as a “circuit breaker” to entirely disable the weapons system on board while active and serves as a Mitigation against Cause Z2. 

A Weight on Wheels (WoW) sensor could be implemented as well, this does much the same as MASS but is entirely automatic; it disables the weapon systems as soon as it detects the Aircraft (or drone in this case) has landed. It therefore acts as a “failsafe” should the Groundcrew forget to activate the MASS.

	It was presented that Groundcrew themselves should also receive documents that contains information on the Hazards, Controls and Causes but tailored toward a User-facing perspective such as the 2(R)1 - General Orders & Special Instructions and 5X - Weapon Preparation & Depreparation Procedures as directed by Military Air Authority (MAA) Regulatory Article (RA) 1200 [12]. 

This is done so everyone at all levels is made aware of Safety, because if any group is unaware of their responsibilities (Users, Maintainers or Delivery Team), then the overall Safety of the Design is at risk and massively increases the probability of Accidents happening, which could ultimately result in people dying. 

In addition to this, knowledge of Safety must be underpinned with “organisational structure, processes, procedures and methodologies that enable the direction and control of the activities necessary to meet safety requirements and safety policy objectives.” [13]. The Safety process is in place to ensure that Regulations, Legislation and Publications are followed correctly to ensure that personnel are not placed unnecessarily in harm’s way, all reasonable measures to protect our people have been taken (commonly known as ALARP) and serve as an auditable trail that proves that Safety activity has been undertaken in the correct manner.

Knowledge of Safety for everyone involved, backed with a strong framework at the organisational level, are therefore of paramount importance and is the cornerstone of guaranteeing a Safety Culture.  

1. Discussion

Working within a Team to accomplish our goal was an incredibly smooth process. Despite being a member short, all tasks were completed within the allotted timeframe and our concept was produced and presented to a SQEP Panel for assessment. 

Work proceeded without issue as communication was robust throughout the process; we contacted each other a weekly basis on Microsoft Teams to discuss what work had been carried out and what tasks each Team member was to complete. A Group Chat was also created so all members could talk between Teams sessions. Whilst at university, time between lectures was spent developing our Presentation and practising “dry runs” so that it ran smoothly on the day. It also gave an opportunity to provide constructive feedback for each member of the Team so that their topic was presented as smoothly as possible.

The first week of developing the Presentation was difficult for Safety as my Work laptop was not available and accessing controlled documents that informed decisions were not available. By the second week, it was available and development proceed as planned.

It also helped that there was a good level of knowledge across the Team; due to my background within the RAF, I was familiar with both Air-Launched weapons and Safety Management from my employment so taking on a Safety role was a natural fit. It was because of this experience I suggested the idea of using a Drone-fired missile system as it allowed my spheres of knowledge to overlap but was equally as content if the Team chose another option to select as our Design going forward.

All members had relevant knowledge within their fields and chose roles accordingly; Chris Jenkins had a solid understanding of Manufacturing from his employment at BAE Glascoed and thus chose to present details on Manufacturing our Design. Jess Eardley, as well as acting as a Leader for the Team, had knowledge from her work with COTEC and presented the Testing and Trials phase. 

This was partly by design as the Customer deliberately split members of our cohort into smaller Teams by parent organisation, however it was fortunate that our Team received such an even distribution of skills and agreeable personalities. It would have been much more difficult had this not been the case. There is a lesson to be learned there; one cannot always choose their colleagues and you have to work with the people you have, for better or for worse.

1. Conclusions

Working Collaboratively with the Team showed that tasks and responsibilities can be effectively divided and allocated if communication is robust and that it is logical to take advantage of each member’s individual skills and experience to extract maximum value from each. Otherwise accomplishing the goal becomes near impossible as members of the Team are being used inefficiently and will likely yield poorer results than if their skillsets had been used properly.

We as a group were also very fortunate to have the members that we did; there were no clashes of personality within the Team as everyone co-operated smoothly, ideas were shared and discussed rather than dismissed. Arguments about the direction of the Project did not occur as the opinion of everyone was listened to and considered. 

Had this not been the case, it would have been far more difficult as the Team’s direction would not have been decided on and it is possible that a Concept could not be delivered, which thankfully did not happen. Even if a Concept could be delivered in these circumstances, it is likely that it would be disliked by the Team and they would not perform at their highest level as the Design would be going in a direction might not agree with or understand. 

It could very easily be argued that is the true purpose behind this exercise is to show how good or poor communication and personalities can make or break a Project. If these elements are lacking, it is entirely possible that the Project is incomplete, delayed or delivers an inferior product, all of which are serious problems within Defence. Were this a real exercise, delays or poor products would be both costly and seriously damage our “company’s” reputation with the MOD, which in turn may result in losing contracts and ultimately cause the dissolution of the “company” in extreme cases.
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