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1. [bookmark: _Toc104121683]Introduction 
The project that was chosen and planned required many factors be considered, firstly that it could be completed in the required timescale. The project was also required to be within the authors area of expertise and approved by their employer. The content of the chosen project needed to be of a technical nature with all resources that are required be easily accessible and feasible. Given these factors the chosen project proposal is to discuss the requirement to look for the best and most cost-effective option to ensure that the current capability to carry out fragment attack testing is maintained. Fragments are usually considered lethal if their energy at the point of impact is in excess of 80 Joules. [1]
This assignment will give a project proposal to ensure that the company maintains its current capability to do fragment attack testing. It will do this by firstly looking at the background information looking into the problem at hand and system requirements. It will then look at the experimental design outlining the experimental procedure, data collection, data evaluation, risks and limitations. It will conclude by looking at the resources required and ethical issues with an ethics form attached in the appendix. [2]
2. Background 
The proposed project as discussed in the introduction is to look for the best way to maintain the current capability to carry out fragment attack trials. Fragment attack is one aspect of the work that is carried out at MOD (Ministry of Defence) Pendine that is a test requirement set out by the MOD. The current process for carrying out this test is to fire a series of different sized rounds followed by a cube of a specific size. Many of the specifications and references could not be included in this assignment due to their security classification and it being corporate sensitive information. 
The reason behind doing this test is to simulate what the effect on various equipment used in service being hit by fragment would be. The standards for this test are outlined and are done in accordance with AEP2920, AEP55, STANAG4526 [3] and AOP-39 [4]. These documents state what tests needs to be done for various ammunition types, armour as well as other military equipment. Some of these documents cannot be referenced or described in detail due to their classification and sensitive nature. These standards ensures that the equipment is tested to be fit for purpose prior to it being accepted into normal service use. One example of this type of testing is for IM (Insensitive Munitions) where the cube is fired at the IM ammunition type to determine the effect, whether it will deflagrate or detonate and if fragments are distributed from it proving if it is safe for use. 
This cube is usually fired at high velocity through a 30mm barrel using a discarding sabot to encase it for travel down the barrel. The system that is used if higher velocities are required is a 40mm supergun, this system is custom made by using an amalgamation of an 18-pounder carriage and a 40mm Bofors gun system. The system has two different types of barrels that can be used, one being smooth bore and the other being a rifled barrel. This system works like the 30mm in the sense that it utilizes discarding sabot to encase the cube for travel down the barrel. The reason that this system can achieve such high velocities is due to the barrels being custom made with attachable sleaves that encase the barrel.  The reason behind these sleaves is so that an airtight seal can be made and the barrel be evacuated prior to it firing. 
2.1. [bookmark: _Toc104121684]Problem at hand 
The problem at hand is the system that is currently in use has had some failings and problems meaning it requires additional work. Due the system being custom made it has no work instructions or maintenance plans in place for it and hasn’t had an engineering design review carried out since manufacture. The other problem is that due to the system being custom made using an amalgamation of old systems with specially design parts is that it is dated with spare parts being scarce or unavailable. If there was a major failure of the system it would be a lot of work and require specialist parts to be sourced or made to fix it. This means that to maintain the current capability for this type of testing something must be done to the process and system. 
2.2. [bookmark: _Toc104121685]System Requirements  
The system requirements will outline the criteria that must be met by the chosen option to fulfil the intended purpose. The first and most vital system requirement is that it must be able to propel the cube at the same velocity as it can currently or at a higher velocity.  This is so that it meets the requirements set out in test requirement documents described previously and the customers’ requirements. The other main requirement is that the system can be set up, loaded and fired in a safe manor. 
The requirements described above are the main requirements of the system however there are other additional requirements that should be met. The first additional requirement is that the design is user friendly with training provided to all personnel working with the system, while also ensuring in the long-term competency and currency is upheld. The system must have at least two safety systems in place one mechanical on the gun mechanism and the other that can be turned off when all personnel are under cover prior to firing. This is so that they both can be applied while loading drills are being carried out. The system must not fire if either of these systems are on and when fire is to be carried out it should be done remotely, safely and while all personnel are under cover. 
The system will need the ability to be broken down and transported with ease so that it can be used at different sites throughout the UK as required. It should also have detailed work instructions and risk assessments carried out for the setup, firing and dismantle with all work signed off by a current and competent person. There should also be maintenance plans, instructions and inspection criteria put in place detailing the full requirements to ensure it is kept in a safe state ready for use and prolong its life.
The device will need to be safe while in use and have the desired effect each time with no room for error. The system should be relatively simple to use with a good interface. The system should work reliably and to a high standard due to the nature of the task so that any errors are kept as minimal as possible, ideally functioning correctly each time it is used without any error.
3. [bookmark: _Toc104121686]Experimental Design
3.1. [bookmark: _Toc104121687]Outline of Experimental Procedure
The first option is to do nothing, the problem with doing this is that the current system is dated and obsolete as described above, so if anything were to happen to it, this vital capability would be lost. The other option is to look at the most cost-effective way to maintain our current capability.  This would mean that a full engineering design review of the current procedures and system would need to be carried out. The other two options would be to upgrade the system that is currently being used or to design a totally new system. 
A cost bias analysis of the different options will need to be carried out to find the best, most cost-effective way to maintain the capability. This means that even if the upfront cost of the new system is high it will need to be measured against the other options for its longevity and performance. It is important that costs are kept to a minimum where possible whilst still being able to carry out the work in full. This is something that will need to be carried out during the comparison stage to weigh up if paying the extra cost is worth it and what advantages the extra cost gives.  
3.2. [bookmark: _Toc104121688]Data Collection
The only data that will be collected at this stage for each solution is to see if they meet the system requirements, the cost of each solution, its performance and the time required to get the system functioning.
3.3. [bookmark: _Toc104121689]Data Evaluation
The chosen solution must work in accordance with or better than the system requirements set out previously. The chosen solution if it meets all system requirements will be decided by a team of subject matter experts considering a cost analysis and its performance. 
3.4. [bookmark: _Toc104121690]Risks & Limitations
There are risks and constraints associated with the various options these include commercial risk to the company as well as safety risk that need to be considered. The commercial risk associated with the system is that if the machine breaks or does not function as required it is a big loss to the company. There is also the risk of the chosen solution failing during firing meaning that the system would sustain damage, however there is no risk of injury to personnel due to the fact the chosen system will be fired remotely from a safe location. All risks will be taken into consideration and best mitigated by having a thorough work instruction and risk assessment. Training to all personnel and ensuring their involvement and understanding of the risk assessments on the chosen system will be carried out prior to use.
3.5. [bookmark: _Toc104121691]Ethical Issues
The ethical form for this project can be seen later in the assignment in the appendix under 9.1. ethics form. 
3.6. [bookmark: _Toc104121692]Resources Required
The only resource that is required at this stage is human resource there are no physical or other resources required due to a decision on the best option to take forward not being selected. During the decision process later in the project this cost for the additional resources is one of the factors that will be considered for each of the options when making the decision on how to proceed. The author will contribute by carrying out the majority of the work to research the options described above and create the cost analysis. The subject matter experts will be used when making the decision on the chosen solution and if any assistance is required during the research stage. The author is qualified for this by being a qualified weapons technician with over 6 years of work experience. The subject matter experts are both current and competent with many years of experience and knowledge. 
3.7. [bookmark: _Toc104121693]Gantt Chart 
The Gantt chart is shown in the appendix later in the assignment under 6.2. it shows a rough estimated breakdown of the time spent on each activity. These activities were planned by using the SMART acronym meaning they are specific, measurable achievable, relevant and timebound. This Gantt chart will be used to keep track of the project and ensure that all activities are met in the correct timeframe this making the whole project successful and be completed on time. [5]
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5. [bookmark: _Toc104121696]Appendix 
5.1. [bookmark: _Toc104121697]Ethics form 
Shown below is the OME ethics form
WHAT YOU SHOULD SUBMIT 
The research plan and the ethics form (but not the assignment specification) should be submitted via Turnitin.
APPLICATION FOR ETHICAL APPROVAL
In order for research to result in benefit and minimise risk of harm, it must be conducted ethically. 
The University follows the OECD Frascati manual definition of research activity: “creative work undertaken on a systematic basis in order to increase the stock of knowledge, including knowledge of man, culture and society, and the use of this stock of knowledge to devise new applications”. As such this covers activities undertaken by members of staff, postgraduate research students, and both taught postgraduate and undergraduate students working on dissertations/projects.
The individual undertaking the research activity is known as the “principal researcher”.
This form must be completed and approved prior to undertaking any research activity. 
SECTION A: About You (Principal Researcher)
	1
	Full Name:
	Owain Plant

	2
	Student Number:
	1910280

	3
	Email address:
	1910280@student.uwtsd.ac.uk

	4
	Programme of Study:
	OME (Ordnance Munitions and Explosives) 

	5
	Director of Studies/Supervisor:
	Phil Holder


SECTION B:  Internal and External Ethical Guidance Materials
	
	Please list the core ethical guidance documents that have been referred to during the completion of this form (including any discipline-specific codes of research ethics, location-specific dodes of research ethics, and also any specific ethical guidance relating to the proposed methodology).  Please tick to confirm that your research proposal adheres to these codes and guidelines. You may add rows to this table if needed.

	1
	UWTSD Research Ethics & Integrity Code of Practice
	☒
	2
	UWTSD Research Data Management Policy
	☒


SECTION C: Details of Research Activity
	1
	Indicative title:
	Frag attack system capability review

	2
	Proposed start date:
	03/08/2022
	Proposed end date:
	27/11/2023

	
	Introduction to the Research (maximum 300 words in each section)
Ensure that you write for a Non-Specialist Audience when outlining your response to the three points below:
· Purpose of Research Activity
· Proposed Research Question
· Aims of Research Activity
· Objectives of Research Activity
Demonstrate, briefly, how Existing Research has informed the proposed activity and explain
· What the research activity will add to the body of knowledge 
· How it addresses an area of importance. 

	3
	Purpose of Research Activity
To ensure that the company maintains its current capability to do frag attack testing. 

	4
	Research Question
What is the best and most cost affective way to maintain the current capability held to carry out frag attack testing?

	5
	Aims of Research Activity
· The chosen solution must be able to propel the cube at the same velocities as it can currently or higher 
· The solution must meet the requirements set out in test requirement documents and the customers’ requirements
· The system must be able to be set up, loaded and fired in a safe manor. 

	6
	Objectives of Research Activity
· The design is user friendly with training provided to all personnel working with the system
· Long-term competency and currency are upheld 
· The system must have at least two safety systems in place 
· The system will need the ability to be broken down and transported with ease
· Detailed work instructions and risk assessments should be in place for the solution
· Maintenance plans, work instructions and inspection criteria put in place 
· The device must be safe while in use and functioning correctly each time it is used 

	
	Proposed data collection methods (maximum 600 words)
Provide a brief summary of all the methods that may be used in the research activity to collect data, making it clear what specific techniques may be used. If methods other than those listed in this section are deemed appropriate later, additional ethical approval for those methods will be needed. You do not need to justify the methods here, but should instead describe how you intend to collect the data necessary for you to complete your project.

	7
	A cost analysis and comparison are the only data that will be collected during the project. Which will only be used to compare the different solutions prior to implementation of the chosen one.  


SECTION D: Scope of Research Activity
	
	Will the research activity include:
	YES
	NO

	1
	Use of a questionnaire or similar research instrument?
	☐
	☒

	2
	Use of interviews?
	☐
	☒

	3
	Use of focus groups?
	☐
	☒

	4
	Use of participant diaries? 
	☐
	☒

	5
	Use of video or audio recording?
	☐
	☒

	6
	Use of computer-generated log files?
	☐
	☒

	7
	Participant observation with their knowledge?
	☐
	☒

	8
	Participant observation without their knowledge?
	☐
	☒

	9
	Access to personal or confidential information without the participants’ specific consent?
	☐
	☒

	10
	Administration of any questions, test stimuli, presentation that may be experienced as physically, mentally or emotionally harmful / offensive?
	☐
	☒

	11
	Performance of any acts which may cause embarrassment or affect self-esteem?
	☐
	☒

	12
	Investigation of participants involved in illegal activities?
	☐
	☒

	13
	Use of procedures that involve deception?
	☐
	☒

	14
	Administration of any substance, agent or placebo?
	☐
	☒

	15
	Working with live vertebrate animals?
	☐
	☒

	16
	Procedures that may have a negative impact on the environment?
	☐
	☒

	17
	Other primary data collection methods. Please indicate the type of data collection method(s) below.
	☐
	☒

	
	Details of any other primary data collection method:
	
	


If you have ticked NO to every question then the research activity is (ethically) low risk and you may skip section E and continue to section F.
If YES to any question, then no research activity should be undertaken until full ethical approval has been obtained. 
SECTION E: Intended Participants
	
	Who are the intended participants:
	YES
	NO

	1
	Students or staff at the University?
	☐
	☐

	2
	Adults (over the age of 18 and competent to give consent)?
	☐
	☐

	3
	Vulnerable adults?
	☐
	☐

	4
	Children and Young People under the age of 18? (Consent from Parent, Carer or Guardian will be required)
	☐
	☐

	5
	Prisoners?
	☐
	☐

	6
	Young offenders?
	☐
	☐

	7
	Those who could be considered to have a particularly dependent relationship with the investigator or a gatekeeper?
	☐
	☐

	8
	People engaged in illegal activities?
	☐
	☐

	9
	Others. Please indicate the participants below, and specifically any group who may be unable to give consent.
	☐
	☐

	
	Details of any other participant groups:
	
	



	
	Participant numbers and source
Provide an estimate of the expected number of participants. How will you identify participants and how will they be recruited? 

	10
	How many participants are expected?
	

	11
	Who will the participants be?
	

	12
	How will you identify the participants?
	



	
	Information for participants:
	
YES
	NO
	
N/A

	13
	Will you describe the main research procedures to participants in advance, so that they are informed about what to expect?
	☐
	☐
	☐

	14
	Will you tell participants that their participation is voluntary?
	☐
	☐
	☐

	15
	Will you obtain written consent for participation?
	☐
	☐
	☐

	16
	Will you explain to participants that refusal to participate in the research will not affect their treatment or education (if relevant)?
	☐
	☐
	☐

	17
	If the research is observational, will you ask participants for their consent to being observed?
	☐
	☐
	☐

	18
	Will you tell participants that they may withdraw from the research at any time and for any reason?
	☐
	☐
	☐

	19
	With questionnaires, will you give participants the option of omitting questions they do not want to answer?
	☐
	☐
	☐

	20
	Will you tell participants that their data will be treated with full confidentiality and that, if published, it will not be identifiable as theirs?
	☐
	☐
	☐

	21
	Will you debrief participants at the end of their participation, in a way appropriate to the type of research undertaken?
	☐
	☐
	☐

	22
	If NO to any of above questions, please give an explanation 



	
	Information for participants:
	
YES
	NO
	
N/A

	24
	Will participants be paid?
	☐
	☐
	☐

	25
	Is specialist electrical or other equipment to be used with participants?
	☐
	☐
	☐

	26
	Are there any financial or other interests to the investigator or University arising from this study?
	☐
	☐
	☐

	27
	Will the research activity involve deliberately misleading participants in any way, or the partial or full concealment of the specific study aims?
	☐
	☐
	☐

	28
	If YES to any question, please provide full details 



SECTION F: Anticipated Risks
	
	
Outline any anticipated risks that may adversely affect any of the participants, the researchers and/or the University, and the steps that will be taken to address them.  

	1
	Risks to participants
For example: sector-specific health & safety, emotional distress, financial disclosure, physical harm, transfer of personal data, sensitive organisational information. If you have identified in section D that there are no participants then enter N/A and go skip to question 3.

	
	Risk to participants: sensitive organisational information
	How you will mitigate the risk to participants:

	2
	If research activity may include sensitive, embarrassing or upsetting topics (e.g. sexual activity, drug use) or issues likely to disclose information requiring further action (e.g. criminal activity), give details of the procedures to deal with these issues, including any support/advice (e.g. helpline numbers) to be offered to participants. Note that where applicable, consent procedures should make it clear that if something potentially or actually illegal is discovered in the course of a project, it may need to be disclosed to the proper authorities

	
	

	3
	Risks to the investigator
For example: personal health & safety, physical harm, emotional distress, risk of accusation of harm/impropriety, conflict of interest

	
	Risk to the investigator:
	How you will mitigate the risk to the investigator:

	4
	University/institutional risks
For example: adverse publicity, financial loss, data protection

	
	Risk to the University:
	How you will mitigate the risk to the University:

	5
	Environmental risks
For example: accidental spillage of pollutants, damage to local ecosystems

	
	Risk to the environment:
	How you will mitigate the risk to environment:


SECTION G: Feedback, Consent and Confidentiality
If you have identified in section D that there are no participants then enter skip this section and continue to section H.
	1
	Feedback
What de-briefing and feedback will be provided to participants, how will this be done and when? 

	
	

	2
	Informed consent
Describe the arrangements to inform potential participants, before providing consent, of what is involved in participating. Describe the arrangements for participants to provide full consent before data collection begins. If gaining consent in this way is inappropriate, explain how consent will be obtained and recorded in accordance with prevailing data protection legislation.

	
	

	3
	Confidentiality / Anonymity
Set out how anonymity of participants and confidentiality will be ensured in any outputs. If anonymity is not being offered, explain why this is the case. 

	
	


SECTION H: Data Protection and Storage
	
	Does the research activity involve personal data (as defined by the General Data Protection Regulation 2016 “GDPR” and the Data Protection Act 2018 “DPA”)?
	YES
	NO

	1
	“Personal data” means any information relating to an identified or identifiable natural person (‘data subject’). An identifiable natural person is one who can be identified, directly or indirectly, in particular by reference to an identifier such as a name, an identification number, location data, an online identifier or to one or more factors specific to the physical, physiological, genetic, mental, economic, cultural or social identity of that natural person. Any video or audio recordings of participants is considered to be personal data.
	☐
	☒

	
	If YES, provide a description of the data and explain why this data needs to be collected:

	2
	

	
	Does it involve special category data (as defined by the GDPR)?
	YES
	NO

	3
	“Special category data” means sensitive personal data consisting of information as to the data subjects’ –
(a) racial or ethnic origin,
(b) political opinions,
(c ) religious beliefs or other beliefs of a similar nature,
(d) membership of a trade union (within the meaning of the Trade Union and Labour Relations (Consolidation) Act 1992),
(e) physical or mental health or condition,
(f) sexual life,
(g) genetics,
(h) biometric data (as used for ID purposes),
	☐
	☒

	
	If YES, provide a description of the special category data and explain why this data needs to be collected:

	4
	



	
	
Will data from the research activity (collected data, drafts of the thesis, or materials for publication) be stored in any of the following ways?
	YES
	NO

	5
	Manual files (i.e. in paper form)?
	☐
	☒

	6
	University computers?
	☐
	☒

	7
	Private company computers?
	☒
	☐

	8
	Home or other personal computers?
	☒
	☐

	9
	Laptop computers/ CDs/ Portable disk-drives/ memory sticks?
	☒
	☐

	10
	“Cloud” storage or websites?
	☒
	☐

	11
	Other – specify:

	☐
	☒

	12
	For all stored data, explain the measures in place to ensure the security of the data collected, data confidentiality, including details of backup procedures, password protection, encryption, anonymisation and pseudonymisation:

	
	The data that will be collected will be kept on password protected systems and any external hardware will be password protected and encrypted. All data will have a three-step backup procedure to prevent data being lost. 



	
	Data Protection

	
	Will the research activity involve any of the following activities:
	YES
	NO

	13
	Electronic transfer of data in any form?
	☐
	☒

	14
	Sharing of data with others at the University outside of the immediate research team?
	☐
	☒

	15
	Sharing of data with other organisations?
	☐
	☒

	16
	Export of data outside the UK or importing of data from outside the UK?
	☐
	☒

	17
	Use of personal addresses, postcodes, faxes, emails or telephone numbers?
	☐
	☒

	18
	Publication of data that might allow identification of individuals?
	☐
	☒

	19
	If YES to any question, please provide full details, explaining how this will be conducted in accordance with the GDPR and Data Protection Act (2018) (and/or any international equivalent):

	
	N/A

	20
	List all who will have access to the data generated by the research activity:

	
	The principal researcher, project team, industrial partner, external examiner & second marker


	21
	List who will have control of, and act as custodian(s) for, data generated by the research activity:

	
	Principal researcher.

	22
	Give details of data storage arrangements, including security measures in place to protect the data, where data will be stored, how long for, and in what form. 

	
	Data stored will be kept password protected and encrypted. Once the project is completed all data stored will be deleted. 

	22
	Confirm that you have read the UWTSD guidance on data management (see https://www.uwtsd.ac.uk/library/research-data-management/)
	☒

	23
	Confirm that you are aware that you need to keep all data until after your research has completed or the end of your funding
	☒








SECTION I: Declaration
	
	The information which I have provided is correct and complete to the best of my knowledge. I have attempted to identify any risks and issues related to the research activity and acknowledge my obligations and the rights of the participants.
In submitting this application I hereby confirm that I undertake to ensure that the above named research activity will meet the University’s Research Ethics and Integrity Code of Practice which is published on the website: https://www.uwtsd.ac.uk/research/research-ethics/ 

	1
	Signature of applicant:
	Owain Plant
	Date:
21/05/2022

	2
	Director of Studies/Supervisor:
	
	Date:

	3
	Signature:
	

	



FOR INTERNAL USE ONLY:
	
	Ethical approval given 

	1
	Signature of assessor:
	
	Date:


	2
	Name:
	

	3
	Role:
	



[bookmark: _Toc104121525]Figure 1- Ethics form 
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5.2. [bookmark: _Toc104121698]Gantt chart 
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image1.png
Frag attack system capability review project proposal

Company namel _ainesa
Projectiead | owor v Month
e e e e b s ren[el e s wales o el s
Fopc srsns Sotn |2 s | s
v o Toveon ouna
o mses | Toumnon i
e S B
ey ST B
= ST e
e oo o
oo v i
Conisor s oy
S & Tounne: [ swone





