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[bookmark: _Toc92968120]Introduction 
Cylinder Expansion (Cylex) experiments are a standard method of determining the performance of an explosive material and to acquire data to feed into, or validate, numerical models for the material. An important variable, the Chapman Jouguet Pressure (Pcj), can be measured directly or calculated from the measured velocity of detonation (VoD). Currently Defence Science technology laboratory (Dstl) measure the Pcj directly using a manganin foil stress gauge in a PMMA block directly below the cylinder of explosive. This is however time consuming to set up and can be unreliable and easily misinterpreted by unskilled instrumentation engineers. 
Heterodyne velocimetry (het-v) to measure the velocity or particle velocity of a flyer plate has been suggested as an alternative method to acquire the Pcj. Potentially, it would improve the reliability of the results with little to no extra cost, have a reduced set-up time and be simpler to deploy for the instrumentation engineer. 
There are different ways to perform this measurement dubbed “McDAX” and “DALEX”. The McDAX set-up is similar to cylex but with a copper foil in place of the manganin gauge and a het-v probe pointing directly at the foil. The DALEX variant requires a flyer plate at the base of the copper tube to have free-flight towards a het-v probe which measures its velocity. Both techniques will be tested and compared to the manganin foil results for a particular explosive.


[bookmark: _Toc92968121]Background to the Proposed Research 
Alternative experimental set-ups to the cylinder expansion experiment such as the disc acceleration experiment (DAX) [1] [2] use het-v to measure the velocity of a flyer plate to calculate Pcj. DAX is a smaller version of Cylex, it utilises a PMMA tube of explosives being detonated at one end and the detonation wave proceeding through the tube to launch the flyer plate. 
It is possible to replicate the het-v set-up from DAX and use it on the end of a cylex tube, as was done by Maines et al [3] to create the McDAX set-up. The velocity of the flyer plate or the reverberations on the plate are then used to calculate the Pcj.
Other methods of using het-v to determine the Pcj have been published [4]. This method, dubbed here “DALEX” relies on measuring the particle velocity of a flyer plate trapped between layers of PMMA, rather than the velocity of the free-flying plate, to calculate the Pcj.


[bookmark: _Toc92968122]Aims & Objectives 
The aim of this work is to determine whether heterodyne velocimetry (Het-V) can be used as an alternative to manganin foil stress gauges as a method to measure the Chapmam-Jouguet pressure from a cylinder expansion (Cylex) test.
The objectives of this work are:
· Identify an explosive material to test with a known Chapman-Jouguet pressure
· Evaluate critically different existing methods for calculating the Chapman-Jouguet pressure using heterodyne velocimetry
· Design and develop an experimental set-up for each the cylex tests
· Analyse the results from manganin foil stress gauges and heterodyne velocimetry for the Chapman-Jouguet pressure and compare to existing data



[bookmark: _Toc92968123]Experimental Design
[bookmark: _Toc92968124]Outline of Experimental Procedure 
The standard cylinder expansion test will be performed as a control sample for obtaining the Velocity of detonation and Chapman Jouguet pressure. Variations which replace the manganin gauge with a heterodyne velocimetry based solution will be tested and the results compared. The expected set-ups for the three configurations can be seen in Figure 1 and Figure 2.
[bookmark: _Toc92968125]Cylinder Expansion & DALEX
[bookmark: _Ref92739037][bookmark: _Toc92968139]Figure 1 Expected set up for Cylinder expansion and DALEX experiments
Copper Tube filled with Explosives
PMMA block holding manganin gauge (Cylex) or copper flyer plate (DALEX)
Het-v collimator (DALEX)
Time of Arrival Devices














[bookmark: _Toc92968126]McDAX
Copper Tube filled with Explosives
ABS tube holding  copper flyer plate with space for plate to free-fly
Het-v collimator (McDAX)
Time of Arrival Devices










[bookmark: _Ref92739040][bookmark: _Toc92968140]Figure 2 Expected set up for McDAX experiments

The high speed imaging and framing cameras will observe the experiment from a metal splinter-proof via mirrors to protect them from fragmentation damage. Cables will be protected with metal covers and sand bags to reduce fragmentation damage.
[bookmark: _Toc92968127]Data Collection & Evaluation 
The instrumentation engineers will be responsible for the data collection and saving the data into the required formats for analysis. They will provide all of the equipment for the data capture and transfer it onto the Dstl network. The data will be backed up daily onto encrypted hard drives. At the end of the experiment the data will be located onto the Dstl internal network and removed from the data collection equipment.
The data will be evaluated by the author and all the analysis will be done on Dstl computers (either standalone or networked as required).
[bookmark: _Toc92968142]Table 1 Instrumentation Recording and Analysis
	Instrumentation Technique
	Recording Equipment
	Analysis Method

	Timing Devices
	HBM Genesis High Speed DAQ
	FAMOS or MATLAB to measuring time from trigger that signal reached 5V
High precision callipers measure distance between devices prior to shot
Data from time and distance used to plot a displacement-time graph and calculate velocity of detonation

	Manganin Foil Stress Gauge
	HBM Genesis High Speed DAQ
	Calibration before firing FAMOS or MATLAB to find peak value

	Foil stress Gauge
	HBM Genesis High Speed DAQ
	FAMOS or MATLAB to confirm presence of signal

	Heterodyne Velocimetry
	Genesis DPO High Speed Oscilloscope
	MATLAB bespoke program to produce a velocity-time graph

	Imagery
	Phantom V2512 high speed camera
	Visual inspection of imagery to check for anomalies 

	
	Specialised Imaging SIM 16D ultra-high speed 
	Visual inspection of imagery to check for anomalies



The results for the Chapman-Jouguet pressure from each method will be compared using Box Plots, their standard deviation and coefficient of variance will also be compared to see if there is a statistically significant difference in the results from one another and from the existing data.






[bookmark: _Toc92968128]Risks & Limitations
A number of potential risks to the work have been outlined in Table 2.
[bookmark: _Ref92737110][bookmark: _Toc92968143]Table 2 Risks and Limitations
	Risk
	Description
	Mitigation

	Covid-19
	Limiting the number of people available for the task due to illness/isolation
Limiting the number of people allowed on the range at one time to conduct the experiment
	Having back up people in place for key roles
Allowing extra time for shots to account for fewer staff members to turn around instrumentation between shots

	Weather
	Thunderstorm warnings preventing activity from taking place for one or more days
Heavy snowfall preventing access to the range for one or more day
	Building contingency days into the schedule to account for lost time from weather or other problems.

	Equipment delivery delays
	Delays to equipment deliveries could prevent them being on-site in time for the experiment
	Identifying alternative instrumentation techniques which are achievable with in-stock items.

	Range Availability
	A suitable range not being available within the required timescales
	Experiment designed to be suitable for several of the Dstl ranges. 
Range booking form planned to be submitted as soon as reasonably possible.

	3D Printing Delay
	Delay to the 3D printing being done due to design errors or Urgent Operational requirement (UOR) taking over printing time.
	Designs to be sent to the printers as soon as reasonably possible.
Alternative 3D printers identified.

	Equipment Damage
	Critical damage to equipment which prevents that piece of instrumentation being used for remainder of the trial
	Using equipment where we have spares available wherever possible.
Protecting the equipment from weather and fragmentation damage by placing it in appropriate housings.

	Lack of funding
	Funding being withdrawn due to government policy shift or programme funding issues
	Identified second programme to provide funding if required for work



[bookmark: _Toc92968129]Limitations
Time and finances are the main limitations to the work, but range availability also limits the number of firings that can occur for the work.
Three firings of each design will be undertaken, with time for extra firings accounted for to ensure three good sets of data for each set-up are collected.

[bookmark: _Toc92968130]Resources & Planning
[bookmark: _Toc92968131]Resources Required 
A number of different resources will be required to undertake the experiment, capture the required data and then analyse the data.
[bookmark: _Toc92968132]Physical Resources
· Explosively licenced TERP range
· 3kg PE8
· High voltage detonators x12
· Black and tan twin twisted solid core cable
· Reynolds High Voltage Firing pack
· C101 hardened copper tubes (300mm tall, 30mm OD, 25mm ID)
· Metal table frame (1.0 x 0.6 x 0.6 m) 
· Wooden table tops x12 (0.6 x 0.6 x 0.01 m)
· White background boards x12 (0.6 x 0.6 0.005 m)
· Laptop for data analysis
Instrumentation
· Laptops for remote desktop and instrumentation control 
· High speed framing camera (lens & tripod)
· High speed imaging camera (lens & tripod)
· High speed data acquisition recorder
· Manganin stress gauge
· Strain gauge
· PMMA blocks
· Quantum pulse generators
· Dynasen pin mixers
· Ionisation pins
· Heterodyne velocimetry system
· High bandwidth oscilloscope
· Charge stands
· Charge top hats
· BNC, Cat5 ethernet, fibre optic & twin core power cabling
· PF3000 Magnesium Flash Bulbs
[bookmark: _Toc92968133]6.1.2 Human Resources
· Trials Conducting Officer
· Trials Manager
· Deputy Trials Manager
· Instrumentation Technician (x2)
· Range Technician/Safety Link
[bookmark: _Toc92968134]6.1.3 Other Resources
· MATLAB software 2019a [5]
· SIM Control Software version 2 [6]
· HBM Perception Software 6.40 [7]
· Phantom Camera Control (PCC) Software version 3 [8]
· Microsoft Excel [9]
· Microsoft Word [9]
[bookmark: _Toc92968135]Gantt Chart
Figure 3 shows a screenshot of the Gantt chart created for this project. The full chart can be found in Appendix A – Gantt Chart. 
[image: ]
[bookmark: _Ref92211670][bookmark: _Toc92968141]Figure 3 Gantt Chart for Project
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[bookmark: _Toc92968138]Appendix B – Ethics Form

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:
	Jennifer Mungham

	2
	Student Number:
	1810444


	3
	Email address:
	1810444@student.uwtsd.ac.uk

	4
	Programme of Study:
	OME Apprenticeship Degree

	5
	Director of Studies/Supervisor:
	Kapilan



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
	☒

	3
	
	☐



SECTION C: Details of Research Activity
	1
	Indicative title:
	

	2
	Proposed start date:
	04/01/2022
	Proposed end date:
	01/11/2022

	
	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
The cylinder expansion (Cylex) test is a commonly used to test to experimentally determine the parameters required to model explosives. A manganin foil stress gauge and the Velocity of Detonation (VoD) are currently used by Dstl to determine the Chapman-Jouguet pressure (Pcj) experimentally for comparison with the modelling. The current measurement techniques for calculating VoD have relatively large uncertainties compared to stress gauge. Heterodyne velocimetry can be used as an alternative method to the manganin stress gauge to calculate the Pcj without increasing the uncertainties in the result.

	4
	Research Question
Can heterodyne velocimetry be used as an alternative to a manganin foil stress gauge for calculating the Chapman-Jouguet pressure from a cylex test

	5
	Aims of Research Activity
The aim of this work is to determine whether heterodyne velocimetry (Het-V) can be used as an alternative to manganin foil stress gauges as a method to measure the Chapmam-Jouguet pressure from a cylinder expansion (Cylex) test.

	6
	Objectives of Research Activity
· Identify an explosive material to test with a known Chapman-Jouguet pressure
· Evaluate critically different existing methods for calculating the Chapman-Jouguet pressure using heterodyne velocimetry
· Design and develop an experimental set-up for each the cylex tests
· Analyse the results from manganin foil stress gauges and heterodyne velocimetry for the Chapman-Jouguet pressure and compare to existing data

	
	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
	High speed video will be recorded using v2512 Phantom cameras with a reduced resolution of 128 x 8 to achieve a frame rate of 1,000,000fps. This will capture images similar to a streak camera, and allow the velocity of detonation to be calculated.
Up to sixteen ionisation pins, will be placed at set distances along the tube of between 100mm and 250mm from the detonation end of the tube and positioned 1mm from the surface of the tube. As the tube expands onto the top of the pins, the circuit will be completed and the high-speed Genesis 7t or 3i data acquisition recorded will record the time and voltage levels.
A high-speed framing camera, a SIM 16D, will be used to take 16 frames of the entire tube so measure its expansion outwards.
Heterodyne velocimetry will be used, with 2 collimators situated 40cm from the surface of the tube at 150mm and 200mm from the detonation end, to measure the wall expansion. One collimator will be used to measure the velocity of the flyer plate on the base of the Cylex tube. This will be measured by an Agilent 33GHz oscilloscope.
A manganin stress gauge will be placed in a PMMA block directly below the open end of the tube, this will be recorded by the Genesis data recorder to directly measure the Chapman-Jouguet pressure. 
A strain gauge will be placed in the PMMA block alongside the stress gauge to confirm that the stress gauge is reading stress and not strain due to deformation in the block.



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:
High speed video imagery of experiment
Analogue recording of voltage data from ionisation pins
Heterodyne velocimetry of moving metal 
	
	



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:
Complete this only if your participants cannot give consent. This includes animals

(this box should expand as you type)
	
	



	
	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?

	N/A

	11
	Who will the participants be?

	N/A

	12
	How will you identify the participants?
	N/A




	
	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 

	
	You should be able to tick YES for all of these questions. If not, then explain why not in this box.

(this box should expand as you type)



	
	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 

	
	You should be able to tick NO for most of these questions. For any cases that you have ticked YES then provide details in this box. If you are using cameras/voice recorders to record interviews then please state that in this box.

(this box should expand as you type)



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:
N/A
	N/A

	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

	
	N/A

	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:
There are always risks. Do not write NA.
Risk of physical harm from electronics, energetic materials, slips, trips, manual handling and adverse weather conditions.
	How you will mitigate the risk to the investigator:

Risk assessments will be undertaken prior to any work. 
Only trained personnel, as defined by ESA NOS, will be allowed to handle energetic materials.
Only trained personel, as determined by line managers, will be allowed to operate data collection equipment.
PPE will be issued for weather conditions. Hot and cold drinks will be available. Rest facilities will be available.
All reasonable efforts will be made to keep walkways and work areas clear of trip hazards.


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

	
	Risk to the University:
Adverse publicity in case of accidental harm to investigator.
	How you will mitigate the risk to the University:
Only trained personnel, as defined by ESA NOS, will be allowed to handle energetic materials.


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

	
	Risk to the environment:
Material spread across area in case of partial detonation.
	How you will mitigate the risk to environment:
Using well characterised energetics in tubes which are greater than the materials critical diameter.
Use of high energy detonators to ensure good start to ignition train
Undertaking work on a concrete pad which can be cleaned appropriately, dependent on the material without run off into the surrounding grassland.



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? 

	
	You don’t need to email your participants with your final report. A good alternative is to set up an email address that they will be able to contact for further details or results.
N/A

	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.

	
	If you are using a paper questionnaire then you should have the participants sign an appropriate consent form. These forms will count as personal data and should be noted as such in section J.
If you are using an online questionnaire, then you should have a screen before the questions start that acts as a consent form, informing participants that by clicking on the NEXT button they are providing consent.
N/A

	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. 

	
	Do not collect names unless you really need them. Do not name participants or organisations in any research publications (including the thesis) without their explicit permission.
N/A



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
	This includes audio/video data of participants, but can also include IP addresses and usernames. Names, addresses and emails also count, as do consent forms.

(this box should expand as you type)

	
	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
	What counts as ‘sensitive’ will differ between cultures. Any information on behaviour that is not in accordance with cultural norms would count as sensitive personal data.



(this box should expand as you type)



	
	
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:

	
	If possible, save your data on computers that are secure and regularly backed up. Many cloud services only provide GDPR-compliant storage for business customers. An example of suitable text is given below.
All data will be captured using encrypted “standalone machines” on a closed network. After the experiment the data will be transferred from standalones to Dstl network using encrypted USB hard drives. A back up of the data will be kept on encrypted hard drive until the analysis is completed. Data will be removed from standalone machines after the experiment.


(this box should expand as you type)



	
	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):

	
	This includes data such as drafts of your thesis as well as experimental or survey data. An example of suitable text is given below.
All data will be captured using encrypted “standalone machines” on a closed network. After the experiment the data will be transferred from standalones to Dstl network using encrypted USB hard drives. A back up of the data will be kept on encrypted hard drive until the analysis is completed. Data will be removed from standalone machines after the experiment.
(this box should expand as you type)

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

	
	Normally the principal researcher, possibly also the supervisor and, if the project has an industrial partner, a representative of that partner. Possibly also external examiner or second marker?
Principal researcher: Jennifer Mungham
Instrumentation/Data Collection Team
Project Manager
Lead Technical Reviewer
University Supervisor

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

	
	Usually the principal researcher.
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. 

	
	All data will be captured using encrypted “standalone machines” on a closed network. After the experiment the data will be transferred from standalones to Dstl network using encrypted USB hard drives. A back up of the data will be kept on encrypted hard drive until the analysis is completed. Data will be removed from standalone machines after the experiment.
(this box should expand as you type)

	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:
	[bookmark: _GoBack]
	Date:
13/01/22

	2
	Director of Studies/Supervisor:
	
	Date:

	3
	Signature:
	

	




FOR INTERNAL USE ONLY:
	
	Ethical approval given 

	1
	Signature of assessor:
	
	Date:


	2
	Name:
	

	3
	Role:
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