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[bookmark: _Toc522734137]SECTION A - The Main Programme
1. [bookmark: _Toc522734138]Introduction
1.1 [bookmark: _Toc522734139]Overview of the proposal
	Table 1.1 overviews the portfolio.Awarding Institution/Body:		
	University of Wales Trinity Saint David
	University of Wales Trinity Saint David
	University of Wales Trinity Saint David
	University of Wales Trinity Saint David
	University of Wales Trinity Saint David

	PSRB(s) associated with final award:
	Institute of Explosives Engineers – Technical membership on completion.

	Institute of Explosives Engineers – Technical membership on completion.

	Institute of Explosives Engineers – Technical membership on completion.

	Institute of Explosives Engineers – Technical membership on completion.

	Institute of Explosives Engineers – Technical membership on completion.


	Other accreditation:
	NA
	NA
	NA
	NA
	NA

	Teaching Institution:	
	University of Wales Trinity Saint David 
	University of Wales Trinity Saint David 
	University of Wales Trinity Saint David 
	University of Wales Trinity Saint David 
	University of Wales Trinity Saint David 

	Award Title:	
	BSc
	BEng
	BEng
	BEng
	BEng

	Degree name:
	Ordnance, Munitions & Explosives (Technical Research & Development)
	Ordnance, Munitions & Explosives (Safety)
	Ordnance, Munitions & Explosives (Manufacturing & Processing)
	Ordnance, Munitions & Explosives (Breakdown & Disposal)
	Ordnance, Munitions & Explosives (Test & Evaluation)

	Intermediate Awards:			
	NA
	NA
	NA
	NA
	NA

	Exit Awards:
	CertHE 
DipHE
	CertHE 
DipHE
	CertHE 
DipHE
	CertHE 
DipHE
	CertHE 
DipHE

	Programme JACS Code:	
	H660
	H660
	H660
	H660
	H660

	UCAS code:
	NA – Programme is not to be advertised on UCAS
	NA – Programme is not to be advertised on UCAS
	NA – Programme is not to be advertised on UCAS
	NA – Programme is not to be advertised on UCAS
	NA – Programme is not to be advertised on UCAS

	Mode of attendance:
(tick all that apply)
	☐	Full-time
	☐	Full-time
	☐	Full-time
	☐	Full-time
	☐	Full-time

	
	☒	Part-time
	☒	Part-time
	☒	Part-time
	☒	Part-time
	☒	Part-time

	
	☐	Distance Learning
	☐	Distance Learning
	☐	Distance Learning
	☐	Distance Learning
	☐	Distance Learning

	
	☐	Other (specify)
…………………..
	☐	Other (specify)
…………………..
	☐	Other (specify)
…………………..
	☐	Other (specify)
…………………..
	☐	Other (specify)
…………………..

	Duration: 
	☐	Standard (AQH 6.2)
	☐	Standard (AQH 6.2)
	☐	Standard (AQH 6.2)
	☐	Standard (AQH 6.2)
	☐	Standard (AQH 6.2)

	
	☒	Non-standard (specify)
5 years
	☒	Non-standard (specify)
5 years
	☒	Non-standard (specify)
5 years
	☒	Non-standard (specify)
5 years
	☒	Non-standard (specify)
5 years

	Location(s) of delivery:
	Swansea and occasionally on employers premises for specialist content
	Swansea and occasionally on employers premises for specialist content
	Swansea and occasionally on employers premises for specialist content
	Swansea and occasionally on employers premises for specialist content
	Swansea and occasionally on employers premises for specialist content

	Language of delivery: 
(tick all that apply)
	☒	English
	☒	English
	☒	English
	☒	English
	☒	English

	
	☐	Welsh
	☐	Welsh
	☐	Welsh
	☐	Welsh
	☐	Welsh

	
	☐	English and Welsh (bilingually)
	☐	English and Welsh (bilingually)
	☐	English and Welsh (bilingually)
	☐	English and Welsh (bilingually)
	☐	English and Welsh (bilingually)

	
	☐	Other (specify)
…………………….
	☐	Other (specify)
…………………….
	☐	Other (specify)
…………………….
	☐	Other (specify)
…………………….
	☒	Other (specify)
…………………….

	QAA Subject Benchmarking Statement(s):
	· Engineering Subject Benchmark Statement 2015
http://www.qaa.ac.uk/en/Publications/Documents/SBS-engineering-15.pdf 
	· Engineering Subject Benchmark Statement 2015
http://www.qaa.ac.uk/en/Publications/Documents/SBS-engineering-15.pdf 
	· Engineering Subject Benchmark Statement 2015
http://www.qaa.ac.uk/en/Publications/Documents/SBS-engineering-15.pdf 
	· Engineering Subject Benchmark Statement 2015
http://www.qaa.ac.uk/en/Publications/Documents/SBS-engineering-15.pdf 
	· Engineering Subject Benchmark Statement 2015
http://www.qaa.ac.uk/en/Publications/Documents/SBS-engineering-15.pdf 

	Other external benchmarks:
	· Engineering Council Accreditation of Higher Education Programmes: UK Standard for Professional Engineering Competence 
	http://www.engc.org.uk/EngCDocuments/Internet/Website/Accreditation%20of%20Higher%20Education%20Programmes%20third%20edition%20(1).pdf
· UK-spec UK standard for professional engineering competence http://www.engc.org.uk/engcdocuments/internet/Website/UK-SPEC%20third%20edition%20(1).pdf
· “Guidance on how to meet the Learning Outcome requirements for Accreditation”, IET http://www.theiet.org/academics/accreditation/policy-guidance/, [accessed 14/11/2017]
· QAA The Frameworks for Higher Education Qualifications of UK Degree-Awarding Bodies November 2014
· QAA Education for Sustainable Development: Guidance for UK Higher Education Providers June 2014
· QAA Enterprise and Entrepreneurship Education: Guidance for UK Higher Education Providers September 2012
Well-being of Future Generations (Wales) Act 2015
	· Engineering Council Accreditation of Higher Education Programmes: UK Standard for Professional Engineering Competence 
	http://www.engc.org.uk/EngCDocuments/Internet/Website/Accreditation%20of%20Higher%20Education%20Programmes%20third%20edition%20(1).pdf
· UK-spec UK standard for professional engineering competence http://www.engc.org.uk/engcdocuments/internet/Website/UK-SPEC%20third%20edition%20(1).pdf
· “Guidance on how to meet the Learning Outcome requirements for Accreditation”, IET http://www.theiet.org/academics/accreditation/policy-guidance/, [accessed 14/11/2017]
· QAA The Frameworks for Higher Education Qualifications of UK Degree-Awarding Bodies November 2014
· QAA Education for Sustainable Development: Guidance for UK Higher Education Providers June 2014
· QAA Enterprise and Entrepreneurship Education: Guidance for UK Higher Education Providers September 2012
Well-being of Future Generations (Wales) Act 2015
	· Engineering Council Accreditation of Higher Education Programmes: UK Standard for Professional Engineering Competence 
	http://www.engc.org.uk/EngCDocuments/Internet/Website/Accreditation%20of%20Higher%20Education%20Programmes%20third%20edition%20(1).pdf
· UK-spec UK standard for professional engineering competence http://www.engc.org.uk/engcdocuments/internet/Website/UK-SPEC%20third%20edition%20(1).pdf
· “Guidance on how to meet the Learning Outcome requirements for Accreditation”, IET http://www.theiet.org/academics/accreditation/policy-guidance/, [accessed 14/11/2017]
· QAA The Frameworks for Higher Education Qualifications of UK Degree-Awarding Bodies November 2014
· QAA Education for Sustainable Development: Guidance for UK Higher Education Providers June 2014
· QAA Enterprise and Entrepreneurship Education: Guidance for UK Higher Education Providers September 2012
Well-being of Future Generations (Wales) Act 2015
	· Engineering Council Accreditation of Higher Education Programmes: UK Standard for Professional Engineering Competence 
	http://www.engc.org.uk/EngCDocuments/Internet/Website/Accreditation%20of%20Higher%20Education%20Programmes%20third%20edition%20(1).pdf
· UK-spec UK standard for professional engineering competence http://www.engc.org.uk/engcdocuments/internet/Website/UK-SPEC%20third%20edition%20(1).pdf
· “Guidance on how to meet the Learning Outcome requirements for Accreditation”, IET http://www.theiet.org/academics/accreditation/policy-guidance/, [accessed 14/11/2017]
· QAA The Frameworks for Higher Education Qualifications of UK Degree-Awarding Bodies November 2014
· QAA Education for Sustainable Development: Guidance for UK Higher Education Providers June 2014
· QAA Enterprise and Entrepreneurship Education: Guidance for UK Higher Education Providers September 2012
Well-being of Future Generations (Wales) Act 2015
	· Engineering Council Accreditation of Higher Education Programmes: UK Standard for Professional Engineering Competence 
	http://www.engc.org.uk/EngCDocuments/Internet/Website/Accreditation%20of%20Higher%20Education%20Programmes%20third%20edition%20(1).pdf
· UK-spec UK standard for professional engineering competence http://www.engc.org.uk/engcdocuments/internet/Website/UK-SPEC%20third%20edition%20(1).pdf
· “Guidance on how to meet the Learning Outcome requirements for Accreditation”, IET http://www.theiet.org/academics/accreditation/policy-guidance/, [accessed 14/11/2017]
· QAA The Frameworks for Higher Education Qualifications of UK Degree-Awarding Bodies November 2014
· QAA Education for Sustainable Development: Guidance for UK Higher Education Providers June 2014
· QAA Enterprise and Entrepreneurship Education: Guidance for UK Higher Education Providers September 2012
Well-being of Future Generations (Wales) Act 2015
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This document presents the part time BEng/BSc (Hons)/HND/HNC Ordnance, Munitions & Explosives portfolio for validation. This programme will be run by the School of Applied Computing at Swansea and it is a partnership between the School and a consortium of defence employers that will be offered as a degree apprenticeship scheme via the English apprenticeship framework. There is no employer demand to offer intermediate qualifications such as HNC and HND.
The members of the OME consortium constituted the Trailblazer group for the English Apprenticeship Framework membership of which included most of the major UK defence contractors as well as the Institute of Explosives Engineers (IExpE). The group met regularly with academics from UWTSD to develop this programme and to write and define the content of the modules. Industrial collaboration with members of the group will continue once the apprenticeship and the programme are running via University employer liason officers and via guest lectures from experts within the consortium. Regular group meetings will continue at least annually to monitor the development of the programme/ apprenticeship.
An Ordnance Munitions and Explosives career is challenging, stimulating and dynamic. A fully competent OME Professional can work in a wide range of organisations, including defence, chemical, commercial, military, security, nuclear and analytical services (from multi-nationals to SMEs) and government bodies (e.g. MoD). Although there is close collaboration between these organisations, the needs and requirements are different for each. OME professionals working within one of these organisations may move between government and industry. 
An OME Professional can carry out a range of technical, engineering and scientific activities which may include laboratory-based investigations, engineering studies and scientific experimentation in their specialist field. They will analyse, interpret and evaluate technical information, concepts and ideas and use these to develop subsequent products, experiments or investigations and to propose solutions to problems. 
They can apply knowledge of underlying OME principles to implement new processes according to the literature or input from senior team members. They can work autonomously and as part of a wider specialist team, taking responsibility for the quality of the work that is undertaken and deliver value to their organisation. 
They are proactive in finding solutions to problems, can identify areas of business improvement and propose innovative ideas. In all contexts working safely and ethically is paramount. All OME professionals are required to operate under highly regulated conditions because of the need to control safety and quality.
This integrated degree apprenticeship follows a compulsory and option model. The options within the apprenticeship are:
· Technical Research and Development Professional
· Safety Professional
· Manufacturing and Processing Professional
· Breakdown and Disposal Professional
· Test and Evaluation Professional

Each OME professional will have core knowledge/skills that are common to all, and specific knowledge/skills required for their specialist option. An OME professional will be confident, competent and capable of working within their specialised domain and of collaborating effectively with other OME professionals in parallel sectors. 
In the following document, the term “energetics” is used to describe hazardous materials such as explosives, propellants and pyrotechnics. Reference is also made to energetic items, which are devices containing energetic materials that are designed to function in a specific manner.
Employability
	The students on the programme will be company employees and therefore have a clear employability direction however the skills that they will develop on the programme will make them highly employable in an area that has severe skills shortages on an international scale.
Learning, teaching and assessment strategy.  
A range of learning and teaching strategies will be applied, including:
· lectures
· tutorials
· seminars
· practical sessions (laboratories, workshops)
· individual project work
· group project work 

It should be noted that the balance of hours assigned to each activity (e.g. lectures, laboratory) within a module is determined by the nature of the module. For example, some modules require a larger proportion of formal tuition and lecturer contact, whilst others require more student-centred laboratory/ workshop/ computer/ self-study activity.
The use of practical sessions can make the subject become far more relevant. This approach is central to the teaching and learning strategy of the programme. The development of intellectual skills such as analysis, innovation, critical appraisal and the like will be themes throughout the formal classes and learning process. 
Lectures will be used to explore concepts and theories and develop knowledge for underpinning advanced technical skills. Tutorials will be used to explore research in selected topics in detail using case scenarios and papers and provide an opportunity for students to demonstrate a conceptual understanding of current research and to analyse critically leading-edge technologies. Laboratory workshops and tutorials will be used for solving complex problems using appropriate methodologies, technologies and research materials. 
Technology-enhanced learning is valued by the lecturing team as a benefit to learning and teaching. Course documentation such as module specifications, assessment schedules, timetables, etc. are placed on the Moodle Virtual Learning Environment (VLE) for easy, remote access by students. All lecturers upload to the VLE module lecture notes, further links/reading, assessment specifications, past exam papers, etc. The VLE is also an invaluable aid to two-way communication between lecturers and students via the announcements and e-mail facilities.
Transferable (or study) skills form an integral component with the delivery of the programme. Such skills promote a deeper understanding of the topics studied throughout the programme; they support lifelong learning, and are the transferable skills desired in the employment context. Feedback from employers indicates that they value highly skills such as report-writing and the ability to work as part of a team. These skills evolve and mature through practice, trial and error, feedback from others and student reflection. The learning and teaching strategies used within all the modules will encourage students to develop a reflective, active, positive approach to learning, and to take responsibility for their own learning. 
Additional examples of learning support which exceed normal support during module delivery are:
· Study Skills support is offered centrally by Student Services, e.g. for report writing, self-study techniques.
· Project tutorial support from overall supervision team, e.g. for technical support, project planning.
· Students receive regular oral and written feedback on an ongoing basis. 

In order to promote a team approach to teaching and learning, and to give more support to individual lecturers, the University has procedures for internal verification, peer observation and staff mentoring.
The form of assessment chosen for each module not only reflects the achievement of the learning outcomes for that module, but normally reflects the vocational, applied nature of the programmes. Certain programmes learning objectives (PLOs) require a specific assessment, and these have been taken into consideration. Assessed coursework can take many forms, for example, practical work, computer design work, group activity, research-and-report, project. Group based assignments and presentations may also be used within modules.
Traditional formal time-constrained assessment is by means of tests and examinations, normally of two-hour duration. Examinations are a traditional method of verifying that the work produced is the students’ own work. Some modules where the assessment is research-based require students to present the results of their research to the lecturer and peers, followed by a question and answer session. 
Similarly, many of the more ‘practical’ modules require a final demonstration of the product created, during which, the lecturer may question the student regarding design decisions made. Such assessment strategies are in accord with the learning and teaching strategies employed by the team, that is, where the aim is to generate work that is mainly student-driven, individual, reflective and vocationally-orientated.
Group work is a feature of many of the modules as indicated within modules concerned. Assessment of group work will be via written reports and also via individual presentations on each student’s contribution to the group work rather than group work marks.
Student consultation
The programme has been developed specifically for an employer consortium and as such existing UWTSD students have not been consulted during its development.
Additional costs for students
There are no additional costs for the students as all course fees and other costs are covered by employers.
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Table 2.1 Shows the Full Time OME Portfolio Programme Summary Table 
	PROGRAMMES/PORTFOLIO SUMMARY

Module Details, usage of shared modules, module status (CR = Core / CM = Compulsory / O = Optional)



	OME (Technical Research & Development)
	OME(Safety)
	OME (Manufacturing & Processing)
	OME (Breakdown & Disposal)
	OME (Test & Evaluation)
	Shared with other programmes not included in this document

YES/NO

	Module 
Code 
	Module Title
	New or Existing
	Credits
	Level
	Assessment summary
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4005
	Principles of Systems Engineering
	N
	20
	4
	Component 1 – 50%
Coursework: Report (2000 words)

Component 2 – 50%
Written Exam 2 hrs
	CM
	CM
	CM
	CM
	CM
	N

	ACDA4006
	Electrical and Electronic Principles
	E
	20
	4
	Component 1 – 50%
Written Exam 2 hrs

Component 2 – 50%
Coursework: Written Lab Report (2000 words)
	CM
	CM
	CM
	CM
	CM
	Y

	ACDA4007
	Physics (OME)
	N
	20
	4
	Component 1 – 50%
Written Exam 2 hrs

Component 2 – 50%
Coursework: Written Lab Report (2000 words)
	CM
	CM
	CM
	CM
	CM
	N

	ACDA4008
	Mathematics
	E
	20
	4
	Component 1 – 50%
Written Exam (1.5 hrs.)

Component 2 – 50%
Written Exam (1.5 hrs.)
	CM
	CM
	CM
	CM
	CM
	Y

	ACDA4009
	Signals and Systems
	E
	10
	4
	Component 1 – 100%
Written Exam 2 hrs

	CM
	CM
	CM
	CM
	CM
	Y

	ACDA4010
	Study Skills
	N
	10
	4
	Component 1 – 100%
Coursework: Essay (2000 words)
	CM
	CM
	CM
	CM
	CM
	N

	ACDA4011
	Chemistry (OME)
	N
	20
	4
	Component 1 – 50%
Coursework: Essay (2000 words)

Component 2 – 50%
Written Exam 2 hrs
	CM
	CM
	CM
	CM
	CM
	N

	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5007
	Computer Aided Engineering
	N
	20
	5
	Component 1 – 50%
Coursework: Report (2000 words)

Component 2 – 50%
Written Exam 2 hrs
	
	
	CM
	
	CM
	N

	ACDA5008
	Digital Signal Processing and Communications
	N
	10
	5
	Component 1 – 100%
Coursework: Lab report (2000 words)
	CM
	CM
	CM
	CM
	CM
	N

	ACDA5009
	Electromagnetic Radiation
	E
	20
	5
	Component 1 – 50%
Coursework: Report (2500 words)

Component 2 – 50%
Written Exam 2 hrs
	CM
	CM
	
	CM
	CM
	Y

	ACDA5010
	Principles of OME
	N
	20
	5
	Component 1 – 50%
Coursework: Report (2500 words)

Component 2 – 50%
Written Exam 2 hrs
	CM
	CM
	CM
	CM
	CM
	

	ACDA5011
	Instrumentation and Control
	N
	10
	5
	Component 1 – 100%
Coursework: Report (2500 words)
	CM
	CM
	CM
	CM
	CM
	N

	ACDA5012
	Research Methods
	E
	10
	5
	Component 1 – 20%
Coursework: written gobbet  (400 words)

Component 2 – 80%
Coursework: Project proposal (2000 words)
	CM
	CM
	CM
	CM
	CM
	Y

	ACDA5013
	Safety & Hazard Assessment
	N
	10
	5
	Component 1 – 50%
Group Presentation, (15 mins per person)

Component 2 – 50%
Group Written Report (2000 words per person)
	CM
	CM
	CM
	CM
	CM
	N

	ACDA5014
	Advanced Chemistry of OME
	N
	20
	5
	Component 1 – 50%
Group Presentation, individual assessment (15 mins)

Component 2 – 50%
Written Exam 2 hrs
	CM
	CM
	CM
	CM
	
	N

	ACDA5015
	Advanced Physics of OME
	N
	20
	5
	Component 1 – 50%
Coursework: Report (2500 words)

Component 2 – 50%
Written Exam 2 hrs
	CM
	CM
	CM
	CM
	CM
	N

	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6006
	Systems Engineering
	N
	20
	6
	Component 1 – 50%
Coursework: Report (2500 words)

Component 2 – 50%
Written Exam 2 hrs
	
	
	CM
	
	CM
	N

	ACDA6007
	Remote Sensing and Imaging
	N
	20
	6
	Component 1 – 70%
Coursework: Report (3500 words)

Component 2 – 30%
Written Exam 2 hrs
	
	
	CM
	CM
	CM
	Y

	[bookmark: _Hlk503812816]ACDA6008
	Scientific Principles of OME Design
	N
	20
	6
	Component 1 – 50%
Written Exam 2 hrs

Component 2 – 50%
Coursework: Report (3000 words)
	CM
	CM
	CM
	CM
	CM
	N

	ACDA6009
	Structural Mechanics
	N
	20
	6
	Component 1 – 50%
Coursework: Essay (2500 words)

Component 2 – 50%
Written Exam 2 hrs
	
	CM
	
	
	
	N

	ACDA6010
	OME Technical Research & Development
	N
	20
	6
	Component 1 – 50%
Coursework: Report (3000 words)

Component 2 – 50%
Group Presentation, (15 mins per person)
	CM
	
	
	
	
	N

	ACDA6011
	OME Manufacturing & Processing
	N
	20
	6
	Component 1 – 50%
Coursework: Report (3000 words)

Component 2 – 50%
Group Presentation, (15 mins per person)
	
	
	CM
	
	
	N

	ACDA6012
	OME Breakdown & Disposal
	N
	20
	6
	Component 1 – 50%
Coursework: Report (3000 words)

Component 2 – 50%
Group Presentation, (15 mins per person)
	
	
	
	CM
	
	N

	ACDA6013
	OME Test & Evaluation
	N
	20
	6
	Component 1 – 50%
Coursework: Report (3000 words)

Component 2 – 50%
Group Presentation, (15 mins per person)
	
	
	
	
	CM
	N

	ACDA6014
	OME Law & Safety Management
	N
	20
	6
	Component 1 – 50%
Coursework: Report (3000 words)

Component 2 – 50%
Group Presentation, (15 mins per person)
	
	CM
	
	
	
	N

	ACDA6015
	Technical Authoring
	N
	20
	6
	Component 1 – 50%
Coursework: Report (3000 words)

Component 2 – 50%
Presentation (15 mins)
	CM
	CM
	
	
	
	N

	ACDA6016
	Material Science
	N
	20
	6
	Component 1 – 50%
Written Exam 2 hrs

Component 2 – 50%
Coursework: Report (3000 words)
	CM
	
	
	CM
	
	N

	ACDA6017
	OME Major Project
	E
	40
	6
	Component 1 – 10%
Coursework: Reportl (1000 words)

Component 2 – 10%
Practical: Presentation and Q&A (10mins & 10mins)

Component 3 – 75%
Coursework: Report (8000 words)

Component 4 – 5%
Practical: Exhibition Board (NA)
	CM
	CM
	CM
	CM
	CM
	Y


Table 2.1: Full Time OME Portfolio Programme Summary Table

The OME Major Project module deviates from the standard assessment recommendations given in the quality handbook due to its special role within the programme. This module has been developed and perfected over many years and it was found that without several levels of intermediate assessment than students tended to fall behind on this module. The inclusion of the exhibition board was included to boost the employability skills of graduates which is presented to invited employers at the annual graduation show.


2.2.1 [bookmark: _Toc522734143]Programme Overview (BSc (Hons) Ordnance, Munitions & Explosives (Technical Research & Development))
	All OME Professional can carry out a range of technical, engineering and scientific activities which may include laboratory-based investigations, engineering studies and scientific experimentation in their specialist field. All pathways will follow a core of modules but will specialise in a field that is mapped to a specific job function
	Apart from the core themes the Technical Research and Development Professional will focus on the following themes: Technical Research and Development and Technical Authoring.
	The Technical Research and Development Professional could typically be employed in these roles within the sector: Research and development Scientist/Engineer, Product Engineer/Designer, Explosives Chemist, Analytical Instrumentation, Industrial Explosives Chemist, Ballistician, Energetic Research Scientists, Terminal Effects Designer.
Specifically, Technical Research and Development Professionals are responsible for the following:  
· The input of energetics research scientists, who work to deliver scientific, analytical and engineering solutions to civil, defence & security issues. 
· Using novel or bespoke tools, models and/or techniques to solve challenging problems in energetic chemicals, energetic formulations or engineering for new and existing energetic products. 
· Collecting, managing and analysing data from a wide range of sources e.g. literature, energetics trials, experiments, modelling and surveys. Including data from academia and industry sources to inform decision making. 
· Keeping abreast of research knowledge in aspects of design and/or performance of OME through its lifecycle and an understanding of related specialisms. 
· The specification and performance of energetics tests and interpretation of data. 
· Production of documents for complex energetics programmes and instructions from agreed specifications and subsequent iterations. 
· Using agreed standards and tools to achieve customer requirements and provide supporting evidence. 
· Review and scrutiny of work and provision of technical solutions to OME problems.

2.3.1 [bookmark: _Toc522734144]Programme Structure (BSc (Hons) Ordnance, Munitions & Explosives (Technical Research & Development))
The programme will be delivered over an extended academic year and will be delivered via a mixture of block release and part time release including weekends. This method of delivery had been previously used for the BEng Test Range Engineering programme delivered for the defence contractor QinetiQ. The typical schedule for the delivery of the modules over the five years is shown in table 2.3.1

	MODULE
	Level
	Credits
	Semester 1
	Semester 2
	Semester 3

	YEAR 1 LEVEL 4
	
	
	
	
	

	Study Skills
	L4
	10
	√
	√
	

	Mathematics
	L4
	20
	√
	√
	

	Electrical and Electronic Principles
	L4
	20
	√
	√
	

	Physics (OME)
	L4
	20
	√
	√
	

	
	
	70
	
	
	

	YEAR 2 LEVEL 4 & 5
	
	
	
	
	

	Principles of Systems Engineering
	L4
	20
	√
	√
	

	Signals and Systems
	L4
	10
	√
	√
	

	Chemistry (OME)
	L4
	20
	√
	√
	

	Principles of OME
	L5
	20
	√
	√
	

	Instrumentation and Control
	L5
	10
	√
	√
	

	
	
	80
	
	
	

	YEAR 3 LEVEL 5 & 6
	
	
	
	
	

	Safety & Hazard Assessment
	L5
	10
	√
	√
	

	Electromagnetic Radiation
	L5
	20
	√
	√
	

	Digital Signal Processing and Communications
	L5
	10
	√
	√
	

	Research Methods
	L5
	10
	√
	√
	

	Advanced Chemistry of OME
	L5
	20
	√
	√
	

	
	
	70
	
	
	

	YEAR 4 LEVEL 5 & 6
	
	
	
	
	

	Advanced Physics of OME
	L5
	20
	√
	√
	

	OME Major Project A
	L6
	20
	√
	√
	√

	OME Technical Research & Development
	L6
	20
	√
	√
	

	Material Science
	L6
	20
	√
	√
	

	
	
	80
	
	
	

	YEAR 5 LEVEL 6
	
	
	
	
	

	Scientific Principles of OME Design
	L6
	20
	√
	√
	

	OME Major Project B
	L6
	20
	√
	√
	√

	Technical Authoring
	L6
	20
	√
	√
	

	
	
	60
	
	
	



Table 2.3.1: Typical Delivery Schedule on the Technical Research & Development Pathway


2.4.1 [bookmark: _Toc522734145]Programme Aims (BSc (Hons) Ordnance, Munitions & Explosives (Technical Research & Development))
	
In accordance with the mission of university, the programme aims to provide a full and satisfying vocational experience appropriate to Honours degree level, which will develop the student’s ability to understand concepts, apply academic rigor and appraise critically the issues involved in the study of OME theory and applications, and stimulate creativity in the design and development of OME designs.
The portfolio has the following aims that take account of the Quality Assurance Agency Qualification Descriptors for Honours degrees in Engineering:
a) To develop in students a systematic understanding of key aspects of a range of concepts, principles, and technologies associated with OME some of which may be at the forefront of the discipline.
b) To develop in students a systematic understanding of key aspects, principles, facts and, theories associated with OME.
c) To develop students understanding of the quantitative methods, mathematical principles and methods related to OME
d) To promote a critical understanding of key themes in engineering industries and the applications of this knowledge.
e) To encourage students to manage their own learning and development, including the time management and organisational skills required for employment whilst recognising the need for lifelong learning.
f) To provide an opportunity for students to synthesise their knowledge, skills and ideas in the implementation of a suitable and appropriate Project.
g) To integrate appropriate design, technology and commercial aspects to develop an ability to provide innovative, targeted solutions to problems that are environmentally sustainable.
h) To enable a student to achieve a sound understanding of the principles of OME scenarios and to enable the student to design and analyse such systems.
i) To enable students to apply analytical methods, modelling and simulation to produce and analyse solutions to problems.
j) To develop student’s ability to use computer software to design solutions and solve problems.
k) To provide a systematic understanding of the commercial and economic context of engineering processes including user requirements, management techniques and quality issues.
l) To promote an awareness of legal, professional and ethical issues.
m) To develop in students the transferable skills required in the employment context including workshop skills.
n) To enable students to work under guidance and as a member of a team.
o) To provide students with a systematic understanding of the comprehensive knowledge and skills needed to collect, interpret, analyse, synthesise and communicate data using appropriate methods.
p) To provide an opportunity for students to demonstrate academic rigour appropriate to Honours level through the use of critical, analytical and technical skills.
q) To provide the students with a holistic and interdisciplinary approach to engineering.

2.5.1 [bookmark: _Toc522734146]Programme Learning Outcomes (BSc (Hons) Ordnance, Munitions & Explosives (Technical Research & Development))

On completion of the programme students will be able to demonstrate the following skills and abilities defined as Core Knowledge (table 2.5.1a), Skills (table 2.5.1b) and Core Behaviours (table 2.5.1c)
	Abilities and Skills
	PLO Number
	Programme Learning Outcomes (PLOs)
On completion of the programme students will be able to demonstrate the following skills and abilities:

	Core Knowledge

	
	BSc (Hons), DipHE and CertHE

	
	K1
	Knowledge and application of mathematical and statistical methods and modelling to support technical design and analysis using the principles of analysis and interpretation of experimental data.

	
	K2
	Demonstrate a critical evaluation of OME concepts and designs.

	
	K3
	Knowledge of the scientific principles underpinning relevant current and emerging technologies together with a broader view of how they can be used within the OME environment.

	
	K4
	Implementation of safety and environmental requirements to the OME industry lifecycle and all other tasks.

	
	K5
	Knowledge and understanding of the internal and external regulatory environment pertinent to the sector.

	
	K6
	Recognise the business environment in which businesses operate including ethical practice and codes of conduct 

	
	K7
	An understanding of OME based studies in Science or Engineering at an advanced level

	
	K8
	An understanding of the design and/or performance of OME through its lifecycle and an understanding of related specialisms

	
	
	BSc (Hons) and DipHE

	
	K9
	The application of project management procedures in the OME work environment. 

	
	K10
	Knowledge of engineering and material science and their relationship to the product lifecycle processes.

	
	K11
	Knowledge of the means of achieving the design function or purpose for an OME item

	
	
	BSc (Hons)

	
	K12
	Understanding of the requirements of internal or external customers and how to recommend the appropriate workflows, improvements or OME solutions.

	
	K13
	Understanding of the implications of change in design and/or manufacturing processes of both energetic materials and items to ensure product quality and safety.

	
	K14
	Ability to develop and apply the theoretical and practical knowledge of the physics and chemistry of energetic materials, from the laboratory scale through to final item

	
	K15
	Understanding developments in new and existing technologies

	
	K16
	Able to use a range of research methods applicable to this field, ranging from molecular modelling of energetic materials through to full OME field trials.

	
	K17
	Ability to use and apply a systems-based approach to design within specified parameters


Table 2.5.1a: Core Knowledge PLOs on the Technical Research & Development Pathway
	Abilities and Skills
	PLO Number
	Programme Learning Outcomes (PLOs)
On completion of the programme students will be able to demonstrate the following skills and abilities:

	Core Skills

	
	BSc (Hons), DipHE and CertHE

	
	S1
	Identification and development of solutions to OME based problems and areas of improvement and proposal of innovative solutions

	
	S2
	Implementation of safe working systems via the interpretation of hazard data, identification of environmental effects and potentially dangerous events.

	
	S3
	Sharing of acquired knowledge, including safety, technical aspects and mentorship.

	
	S4
	Ability to interpret and translate customer requirements into a deliverable solution for research benefits

	
	S5
	Able to specify performance of energetics tests and interpretation of data

	
	
	BSc (Hons) and DipHE

	
	S6
	Research, development and recommendation of initiatives that support and improve existing OME performance 

	
	S7
	Interpretation and implementation of industry standards, procedures and specifications 

	
	S8
	Contribution to longer term technical planning, customer requirements and participation in business case creation 

	
	S9
	Ability to respond rapidly to changing developments (e.g. issues such as a material becoming obsolete and can suggest a replacement).

	
	S10
	Ability to report/communicate technical aspects to both technical and non-technical audiences (e.g. the ability to cooperate with customers or report to senior management).

	
	
	BSc (Hons)

	
	S11
	Systematic application of scientific/engineering and commercial knowledge to take an OME idea from concept to implementation. 

	
	S12
	Procurement and operation of OME systems according to explosives regulations.

	
	S13
	Development and implementation of business directed plans and strategies to time, cost and quality requirements 

	
	S14
	Application of the appropriate research method and analyse the resulting data, (e.g. choice of appropriate safety tests for new OME items and correctly interpreting the test data).

	
	S15
	Ability to apply new and emerging technologies in the development of new and existing OME, such as nanomaterials and how to handle them.


Table 2.5.1b: Core Skills PLOs on the Technical Research & Development Pathway
	Abilities and Skills
	PLO Number
	Programme Learning Outcomes (PLOs)
On completion of the programme students will be able to demonstrate the following skills and abilities:

	Core Behaviours

	
	BSc (Hons), DipHE and CertHE

	
	B1
	Acting ethically and with integrity

	
	B2
	Engaging and taking responsibility for personal development

	
	B3
	Demonstrating a commitment to learning and self-improvement with an open acceptance to feedback

	
	B4
	Taking responsibility for the quality of work

	
	B5
	Recognising factors in environmental and societal contexts relating to the opportunities and challenges created by OME systems across a range of human activities.

	
	
	BSc (Hons) and DipHE

	
	B6
	Working autonomously and as part of a wider team

	
	
	BSc (Hons)

	
	B7
	Innovating and adapting within the boundaries of responsibilities

	
	B8
	Working within the limits of experience and knowledge


Table 2.5.1c: Core Behaviours PLOs on the Technical Research & Development Pathway
	Each of the above PLOs is covered by at least 2 modules at the appropriate level (taking into account individual patterns of study). The following tables map the PLOs to the modules to indicate how they are covered.

	
	
	Core Knowledge PLOs

	Module Code
	X=Compulsory; O=Option
	K1
	K2
	K3
	K4
	K5
	K6
	K7
	K8
	K9
	K10
	K11
	K12
	K13
	K14
	K15
	K16
	K17

	
	LEVEL 4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4005
	Principles of Systems Engineering
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4006
	Electrical and Electronic Principles
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4007
	Physics (OME)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4008
	Mathematics
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4009
	Signals and Systems
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4010
	Study Skills
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4011
	Chemistry (OME)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	LEVEL 5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5008
	Digital Signal Processing and Communications
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5009
	Electromagnetic Radiation
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5010
	Principles of OME
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5011
	Instrumentation and Control
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5012
	Research Methods
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5013
	Safety & Hazard Assessment
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5014
	Advanced Chemistry of OME
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5015
	Advanced Physics of OME
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	LEVEL 6
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6008
	Scientific Principles of OME Design
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6010
	OME Technical Research & Development
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6015
	Technical Authoring
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6016
	Material Science
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6017
	OME Major Project
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Table 2.5.1d: Mapping of Core Knowledge PLOs to individual modules on the Technical Research & Development Pathway

	
	
	Core Skills PLOs

	
	
	

	
	
	

	Module Code
	X=Compulsory; O=Option
	S1
	S2
	S3
	S4
	S5
	S6
	S7
	S8
	S9
	S10
	S11
	S12
	S13
	S14
	S15

	
	LEVEL 4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4005
	Principles of Systems Engineering
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4006
	Electrical and Electronic Principles
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4007
	Physics (OME)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4008
	Mathematics
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4009
	Signals and Systems
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4010
	Study Skills
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4011
	Chemistry (OME)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	LEVEL 5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5008
	Digital Signal Processing and Communications
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5009
	Electromagnetic Radiation
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5010
	Principles of OME
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5011
	Instrumentation and Control
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5012
	Research Methods
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5013
	Safety & Hazard Assessment
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5014
	Advanced Chemistry of OME
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5015
	Advanced Physics of OME
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	LEVEL 6
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6008
	Scientific Principles of OME Design
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6010
	OME Technical Research & Development
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6015
	Technical Authoring
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6016
	Material Science
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6017
	OME Major Project
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Table 2.5.1e: Mapping of Core Skills PLOs to individual modules on the Technical Research & Development Pathway


	
	
	Core Behaviours PLOs

	
	
	

	
	
	

	Module Code
	X=Compulsory; O=Option
	1
	2
	3
	4
	5
	6
	7
	8

	
	LEVEL 4
	
	
	
	
	
	
	
	

	ACDA4005
	Principles of Systems Engineering
	
	
	
	
	
	
	
	

	ACDA4006
	Electrical and Electronic Principles
	
	
	
	
	
	
	
	

	ACDA4007
	Physics (OME)
	
	
	
	
	
	
	
	

	ACDA4008
	Mathematics
	
	
	
	
	
	
	
	

	ACDA4009
	Signals and Systems
	
	
	
	
	
	
	
	

	ACDA4010
	Study Skills
	
	
	
	
	
	
	
	

	ACDA4011
	Chemistry (OME)
	
	
	
	
	
	
	
	

	
	LEVEL 5
	
	
	
	
	
	
	
	

	ACDA5008
	Digital Signal Processing and Communications
	
	
	
	
	
	
	
	

	ACDA5009
	Electromagnetic Radiation
	
	
	
	
	
	
	
	

	ACDA5010
	Principles of OME
	
	
	
	
	
	
	
	

	ACDA5011
	Instrumentation and Control
	
	
	
	
	
	
	
	

	ACDA5012
	Research Methods
	
	
	
	
	
	
	
	

	ACDA5013
	Safety & Hazard Assessment
	
	
	
	
	
	
	
	

	ACDA5014
	Advanced Chemistry of OME
	
	
	
	
	
	
	
	

	ACDA5015
	Advanced Physics of OME
	
	
	
	
	
	
	
	

	
	LEVEL 6
	
	
	
	
	
	
	
	

	ACDA6008
	Scientific Principles of OME Design
	
	
	
	
	
	
	
	

	ACDA6010
	OME Technical Research & Development
	
	
	
	
	
	
	
	

	ACDA6015
	Technical Authoring
	
	
	
	
	
	
	
	

	ACDA6016
	Material Science
	
	
	
	
	
	
	
	

	ACDA6017
	OME Major Project
	
	
	
	
	
	
	
	

























Table 2.5.1f: Mapping of Core Behaviours PLOs to individual modules on the Technical Research & Development Pathway
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2.2.2 [bookmark: _Toc522734147]Programme Overview (BEng (Hons) Ordnance, Munitions & Explosives (Safety))

All OME Professional can carry out a range of technical, engineering and scientific activities which may include laboratory-based investigations, engineering studies and scientific experimentation in their specialist field. All pathways will follow a core of modules but will specialise in a field that is mapped to a specific job function
Apart from the core themes the Safety Professional will focus on the following themes: OME Law and Safety management
The Safety Professional could typically be employed in these roles within the sector: Decontamination officer, Range Safety Officer, Explosive Safety Representative, Safety Advisor, Safety Manager, Training & Assessment Officer, Dangerous Goods Safety Advisor, Transport Manager, Custody Holder, Magazine Manager
Specifically, Safety Professionals are responsible for:
· Leading, motivating and inspiring the highest standards of safety in the delivery and management of science and engineering in the OME field; 
· Providing technical advice on all aspects of explosives safety in line with legislation;
· Ensuring a safe working environment through the organisation’s processes and procedures. Ensuring that safety procedures are implemented for the OME life-cycle;
· Enabling a culture that demonstrates best safety practices; 
· Liaising with stakeholders, overseeing licensing and safeguarding of explosives facilities and the deployment of persons within explosives areas;
· Advising others on product and process safety issues and provides resolution, education and training to others. 
· Developing and reviewing safety documentation. 
· Continuously reviewing and improving safety within their area by employing an audit and inspection programme. 
· Participating in investigations of unexpected events and incidents to identify the root causes and communicate lessons learnt.



2.3.2 [bookmark: _Toc522694863][bookmark: _Toc522734148][bookmark: _Toc522734149]Programme Structure (BEng (Hons) Ordnance, Munitions & Explosives (Safety))

The programme will be delivered over an extended academic year and will be delivered via a mixture of block release, part time release including weekends. This method of delivery had been previously used for the BEng Test Range Engineering programme delivered for the defence contractor QinetiQ. The typical schedule for the delivery of the modules over the five years is shown in table 2.3.2

	MODULE
	Level
	Credits
	Semester 1
	Semester 2
	Semester 3

	YEAR 1 LEVEL 4
	
	
	
	
	

	Study Skills
	L4
	10
	√
	√
	

	Mathematics
	L4
	20
	√
	√
	

	Electrical and Electronic Principles
	L4
	20
	√
	√
	

	Physics (OME)
	L4
	20
	√
	√
	

	
	
	70
	
	
	

	YEAR 2 LEVEL 4 & 5
	
	
	
	
	

	Principles of Systems Engineering
	L4
	20
	√
	√
	

	Signals and Systems
	L4
	10
	√
	√
	

	Chemistry (OME)
	L4
	20
	√
	√
	

	Principles of OME
	L5
	20
	√
	√
	

	Instrumentation and Control
	L5
	10
	√
	√
	

	
	
	80
	
	
	

	YEAR 3 LEVEL 5 & 6
	
	
	
	
	

	Safety & Hazard Assessment
	L5
	10
	√
	√
	

	Electromagnetic Radiation
	L5
	20
	√
	√
	

	Digital Signal Processing and Communications
	L5
	10
	√
	√
	

	Research Methods
	L5
	10
	√
	√
	

	Advanced Chemistry of OME
	L5
	20
	√
	√
	

	
	
	70
	
	
	

	YEAR 4 LEVEL 5 & 6
	
	
	
	
	

	Advanced Physics of OME
	L5
	20
	√
	√
	

	OME Major Project A
	L6
	20
	√
	√
	√

	OME Safety, Legislation and Regulations
	L6
	20
	√
	√
	

	Structural Mechanics
	L6
	20
	√
	√
	

	
	
	80
	
	
	

	YEAR 5 LEVEL 6
	
	
	
	
	

	Scientific Principles of OME Design
	L6
	20
	√
	√
	

	OME Major Project B
	L6
	20
	√
	√
	√

	Technical Authoring
	L6
	20
	√
	√
	

	
	
	60
	
	
	


Table 2.3.2: Typical Delivery Schedule on the Safety Pathway
2.4.2 [bookmark: _Toc522734150]Programme Aims (BEng (Hons) Ordnance, Munitions & Explosives (Safety))

In accordance with the mission of university, the programme aims to provide a full and satisfying vocational experience appropriate to Honours degree level, which will develop the student’s ability to understand concepts, apply academic rigor and appraise critically the issues involved in the study of OME theory and applications, and stimulate creativity in the design and development of OME designs.
The portfolio has the following aims that take account of the Quality Assurance Agency Qualification Descriptors for Honours degrees in Engineering:
a) To develop in students a systematic understanding of key aspects of a range of concepts, principles, and technologies associated with OME some of which may be at the forefront of the discipline.
b) To develop in students a systematic understanding of key aspects, principles, facts and, theories associated with OME.
c) To develop students understanding of the quantitative methods, mathematical principles and methods related to OME
d) To promote a critical understanding of key themes in engineering industries and the applications of this knowledge.
e) To encourage students to manage their own learning and development, including the time management and organisational skills required for employment whilst recognising the need for lifelong learning.
f) To provide an opportunity for students to synthesise their knowledge, skills and ideas in the implementation of a suitable and appropriate Project.
g) To integrate appropriate design, technology and commercial aspects to develop an ability to provide innovative, targeted solutions to problems that are environmentally sustainable.
h) To enable a student to achieve a sound understanding of the principles of OME scenarios and to enable the student to design and analyse such systems.
i) To enable students to apply analytical methods, modelling and simulation to produce and analyse solutions to problems.
j) To develop student’s ability to use computer software to design solutions and solve problems.
k) To provide a systematic understanding of the commercial and economic context of engineering processes including user requirements, management techniques and quality issues.
l) To promote an awareness of legal, professional and ethical issues.
m) To develop in students the transferable skills required in the employment context including workshop skills.
n) To enable students to work under guidance and as a member of a team.
o) To provide students with a systematic understanding of the comprehensive knowledge and skills needed to collect, interpret, analyse, synthesise and communicate data using appropriate methods.
p) To provide an opportunity for students to demonstrate academic rigour appropriate to Honours level through the use of critical, analytical and technical skills.
q) To provide the students with a holistic and interdisciplinary approach to engineering.

2.5.2 [bookmark: _Toc522734151]Programme Learning Outcomes (BEng (Hons) Ordnance, Munitions & Explosives (Safety))

On completion of the programme students will be able to demonstrate the following skills and abilities defined as Core Knowledge (table 2.5.2a), Skills (table 2.5.2b) and Core Behaviours (table 2.5.2c)
	Abilities and Skills
	PLO Number
	Programme Learning Outcomes (PLOs)
On completion of the programme students will be able to demonstrate the following skills and abilities:

	Core Knowledge

	
	BSc (Hons), DipHE and CertHE

	
	K1
	Knowledge and application of mathematical and statistical methods and modelling to support technical design and analysis using the principles of analysis and interpretation of experimental data.

	
	K2
	Demonstrate a critical evaluation of OME concepts and designs.

	
	K3
	Knowledge of the scientific principles underpinning relevant current and emerging technologies together with a broader view of how they can be used within the OME environment.

	
	K4
	Implementation of safety and environmental requirements to the OME industry lifecycle and all other tasks.

	
	K5
	Knowledge and understanding of the internal and external regulatory environment pertinent to the sector.

	
	K6
	Recognise the business environment in which businesses operate including ethical practice and codes of conduct 

	
	K7
	Recognise the mitigation and control of the hazards and effects associated with the OME life-cycle 

	
	K8
	Understand techniques for assessing the severity of events with regards to OME facilities 

	
	
	BSc (Hons) and DipHE

	
	K9
	The application of project management procedures in the OME work environment. 

	
	K10
	Knowledge of engineering and material science and their relationship to the product lifecycle processes.

	
	K11a
	Understand the application and implementation of explosives regulations, legislation relating to OME and industry best practice 

	
	K11b
	Understanding of facility infrastructure and operations and their associated hazards 

	
	K11c
	Knowledge of explosives licensing, and emergency planning 

	
	
	BSc (Hons)

	
	K12
	Understanding of the requirements of internal or external customers and how to recommend the appropriate workflows, improvements or OME solutions.

	
	K13
	Understanding of the implications of change in design and/or manufacturing processes of both energetic materials and items to ensure product quality and safety.

	
	K14
	Ability to develop and apply the theoretical and practical knowledge of the physics and chemistry of energetic materials, from the laboratory scale through to final item

	
	K15a
	Understanding of the development and implementation of safety management systems using appropriate safety tools 

	
	K16a
	Understanding of the influence of human factors on manufacturing and operational environments


Table 2.5.2a: Core Knowledge PLOs on the Safety Pathway
	Abilities and Skills
	PLO Number
	Programme Learning Outcomes (PLOs)
On completion of the programme students will be able to demonstrate the following skills and abilities:

	Core Skills

	
	BSc (Hons), DipHE and CertHE

	
	S1
	Identification and development of solutions to OME based problems and areas of improvement and proposal of innovative solutions

	
	S2
	Implementation of safe working systems via the interpretation of hazard data, identification of environmental effects and potentially dangerous events.

	
	S3
	Sharing of acquired knowledge, including safety, technical aspects and mentorship.

	
	S4a
	Ability to observe, monitor, inspect and report on OME processes and facilities.

	
	S5a
	Able to apply appropriate safety tools 

	
	
	BSc (Hons) and DipHE

	
	S6
	Research, development and recommendation of initiatives that support and improve existing OME performance 

	
	S7
	Interpretation and implementation of industry standards, procedures and specifications 

	
	S8
	Contribution to longer term technical planning, customer requirements and participation in business case creation 

	
	S9a
	Able to apply knowledge to process design and the selection of controls to prevent precursors of fire/explosion via the application of a hierarchal approach. 


	
	
	BSc (Hons)

	
	S11
	Systematic application of scientific/engineering and commercial knowledge to take an OME idea from concept to implementation. 

	
	S12
	Procurement and operation of OME systems according to explosives regulations.

	
	S13
	Development and implementation of business directed plans and strategies to time, cost and quality requirements 

	
	S14a
	Ability to influence policy, standards & guidance, and provide advice on safety matters relating to the OME life-cycle 

	
	S15a
	Ability to develop safety management systems through the application of key risk control systems 

	
	S16a
	Able to apply appropriate hierarchy of controls to continuously improve safety 

	
	S17a
	Ability to interpret explosives characterisation test results to identify the intrinsic properties of explosives. 

	
	S18a
	Ability to determine whether the control measures render any risk associated with the OME life-cycle to be tolerable.


Table 2.5.2b: Core Skills PLOs on the Safety Pathway
	Abilities and Skills
	PLO Number
	Programme Learning Outcomes (PLOs)
On completion of the programme students will be able to demonstrate the following skills and abilities:

	Core Behaviours

	
	BSc (Hons), DipHE and CertHE

	
	B1
	Acting ethically and with integrity

	
	B2
	Engaging and taking responsibility for personal development

	
	B3
	Demonstrating a commitment to learning and self-improvement with an open acceptance to feedback

	
	B4
	Taking responsibility for the quality of work

	
	B5
	Recognising factors in environmental and societal contexts relating to the opportunities and challenges created by OME systems across a range of human activities.

	
	
	BSc (Hons) and DipHE

	
	B6
	Working autonomously and as part of a wider team

	
	
	BSc (Hons)

	
	B7
	Innovating and adapting within the boundaries of responsibilities

	
	B8
	Working within the limits of experience and knowledge


Table 2.5.2c: Core Behaviours PLOs on the Safety Pathway
	


	Each of the above PLOs is covered by at least 2 modules at the appropriate level (taking into account individual patterns of study). The following tables map the PLOs to the modules to indicate how they are covered

	
	
	Core Knowledge PLOs

	Module Code
	X=Compulsory; O=Option
	K1
	K2
	K3
	K4
	K5
	K6
	K7
	K8
	K9
	K10
	K11a
	K11b
	K11c
	K12
	K13
	K14
	K15a
	K16a

	
	LEVEL 4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4005
	Principles of Systems Engineering
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4006
	Electrical and Electronic Principles
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4007
	Physics (OME)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4008
	Mathematics
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4009
	Signals and Systems
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4010
	Study Skills
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4011
	Chemistry (OME)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	LEVEL 5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5008
	Digital Signal Processing and Communications
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5009
	Electromagnetic Radiation
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5010
	Principles of OME
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5011
	Instrumentation and Control
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5012
	Research Methods
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5013
	Safety & Hazard Assessment
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5014
	Advanced Chemistry of OME
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5015
	Advanced Physics of OME
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	LEVEL 6
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6008
	Scientific Principles of OME Design
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6009
	Structural Mechanics
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6014
	OME Law & Safety Management
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6015
	Technical Authoring
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6017
	OME Major Project
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Table 2.5.2d: Mapping of Core Knowledge PLOs to individual modules on the Safety Pathway

	
	
	Core Skills PLOs

	Module Code
	X=Compulsory; O=Option
	S1
	S2
	S3
	S4a
	S5a
	S6
	S7
	S8
	S11
	S12
	S13
	S14a
	S15a
	S16a
	S17a
	S18a

	
	LEVEL 4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4005
	Principles of Systems Engineering
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4006
	Electrical and Electronic Principles
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4007
	Physics (OME)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4008
	Mathematics
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4009
	Signals and Systems
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4010
	Study Skills
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4011
	Chemistry (OME)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	LEVEL 5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5008
	Digital Signal Processing and Communications
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5009
	Electromagnetic Radiation
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5010
	Principles of OME
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5011
	Instrumentation and Control
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5012
	Research Methods
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5013
	Safety & Hazard Assessment
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5014
	Advanced Chemistry of OME
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5015
	Advanced Physics of OME
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	LEVEL 6
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6008
	Scientific Principles of OME Design
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6009
	Structural Mechanics
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6014
	OME Law & Safety Management
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6015
	Technical Authoring
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6017
	OME Major Project
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Table 2.5.2e: Mapping of Core Skills PLOs to individual modules on the Safety Pathway


	
	
	Core Behaviours PLOs

	
	
	

	
	
	

	Module Code
	X=Compulsory; O=Option
	1
	2
	3
	4
	5
	6
	7
	8

	
	LEVEL 4
	
	
	
	
	
	
	
	

	ACDA4005
	Principles of Systems Engineering
	
	
	
	
	
	
	
	

	ACDA4006
	Electrical and Electronic Principles
	
	
	
	
	
	
	
	

	ACDA4007
	Physics (OME)
	
	
	
	
	
	
	
	

	ACDA4008
	Mathematics
	
	
	
	
	
	
	
	

	ACDA4009
	Signals and Systems
	
	
	
	
	
	
	
	

	ACDA4010
	Study Skills
	
	
	
	
	
	
	
	

	ACDA4011
	Chemistry (OME)
	
	
	
	
	
	
	
	

	
	LEVEL 5
	
	
	
	
	
	
	
	

	ACDA5008
	Digital Signal Processing and Communications
	
	
	
	
	
	
	
	

	ACDA5009
	Electromagnetic Radiation
	
	
	
	
	
	
	
	

	ACDA5010
	Principles of OME
	
	
	
	
	
	
	
	

	ACDA5011
	Instrumentation and Control
	
	
	
	
	
	
	
	

	ACDA5012
	Research Methods
	
	
	
	
	
	
	
	

	ACDA5013
	Safety & Hazard Assessment
	
	
	
	
	
	
	
	

	ACDA5014
	Advanced Chemistry of OME
	
	
	
	
	
	
	
	

	ACDA5015
	Advanced Physics of OME
	
	
	
	
	
	
	
	

	
	LEVEL 6
	
	
	
	
	
	
	
	

	ACDA6008
	Scientific Principles of OME Design
	
	
	
	
	
	
	
	

	ACDA6009
	Structural Mechanics
	
	
	
	
	
	
	
	

	ACDA6014
	OME Law & Safety Management
	
	
	
	
	
	
	
	

	ACDA6015
	Technical Authoring
	
	
	
	
	
	
	
	

	ACDA6017
	OME Major Project
	
	
	
	
	
	
	
	

























Table 2.5.2f: Mapping of Core Behaviours PLOs to individual modules on the Safety Pathway





2.2.3 [bookmark: _Toc522734152]Programme Overview (BEng (Hons) Ordnance, Munitions & Explosives (Manufacturing and Processing))

All OME Professional can carry out a range of technical, engineering and scientific activities which may include laboratory-based investigations, engineering studies and scientific experimentation in their specialist field. All pathways will follow a core of modules but will specialise in a field that is mapped to a specific job function
Apart from the core themes the Manufacturing and Processing Professional will focus on the following themes: Systems Engineering and OME Manufacturing & Processing
The Manufacturing and Processing Professional could typically be employed in these roles within the sector: Product Engineer / Designer / Operator, Manufacturing/Process Engineer, Quality Assurance/Control Engineer, Maintenance Engineer, Process Design Engineer, Process Chemist, Process Modeler
Specifically, Manufacturing and Processing Professional are responsible for:
· Delivering safe processes and solutions that provide a means of reliably manufacturing OME products to specification ensuring that the product critical features are understood and produced accurately. 
· Selection and use of tools and techniques for the design of an efficient OME manufacturing process and the series of metrics by which process capability can be established. 
· Designing, installing and operating a manufacturing process, ensuring compliance with legislation based upon best industry practice. 
· Implementing OME engineering and energetics chemistry principles to maintain efficient and safe OME manufacturing practices, including operation and maintenance of processing systems. 
· Liaising closely with associated professionals to optimise manufacturing of OME items recognising the through-life requirements of the product.
· Development of safe OME items throughout the life-cycle of the item

2.3.3 [bookmark: _Toc522734153]Programme Structure (BEng (Hons) Ordnance, Munitions & Explosives (Manufacturing and Processing))

The programme will be delivered over an extended academic year and will be delivered via a mixture of block release, part time release including weekends. This method of delivery had been previously used for the BEng Test Range Engineering programme delivered for the defence contractor QinetiQ. The typical schedule for the delivery of the modules over the five years is shown in table 2.3.3



	MODULE
	Level
	Credits
	Semester 1
	Semester 2
	Semester 3

	YEAR 1 LEVEL 4
	
	
	
	
	

	Study Skills
	L4
	10
	√
	√
	

	Mathematics
	L4
	20
	√
	√
	

	Electrical and Electronic Principles
	L4
	20
	√
	√
	

	Physics (OME)
	L4
	20
	√
	√
	

	
	
	70
	
	
	

	YEAR 2 LEVEL 4 & 5
	
	
	
	
	

	Principles of Systems Engineering
	L4
	20
	√
	√
	

	Signals and Systems
	L4
	10
	√
	√
	

	Chemistry (OME)
	L4
	20
	√
	√
	

	Principles of OME
	L5
	20
	√
	√
	

	Instrumentation and Control
	L5
	10
	√
	√
	

	
	
	80
	
	
	

	YEAR 3 LEVEL 5 
	
	
	
	
	

	Safety & Hazard Assessment
	L5
	10
	√
	√
	

	Digital Signal Processing and Communications
	L5
	10
	√
	√
	

	Research Methods
	L5
	10
	√
	√
	

	Computer Aided Engineering
	L5
	20
	√
	√
	

	Advanced Chemistry of OME
	L5
	20
	√
	√
	

	
	
	70
	
	
	

	YEAR 4 LEVEL 5 & 6
	
	
	
	
	

	Advanced Physics of OME
	L5
	20
	√
	√
	

	Systems Engineering
	L6
	20
	√
	√
	

	OME Major Project A
	L6
	20
	√
	√
	√

	OME Manufacturing & Processing
	L6
	20
	√
	√
	

	
	
	80
	
	
	

	YEAR 5 LEVEL 6
	
	
	
	
	

	Scientific Principles of OME Design
	L6
	20
	√
	√
	

	OME Major Project B
	L6
	20
	√
	√
	√

	Remote Sensing and Imaging
	L6
	20
	√
	√
	

	
	
	60
	
	
	


Table 2.3.3: Typical Delivery Schedule on the Manufacturing and Processing Pathway


2.4.3 [bookmark: _Toc522734154]Programme Aims (BEng (Hons) Ordnance, Munitions & Explosives (Manufacturing and Processing)

In accordance with the mission of university, the programme aims to provide a full and satisfying vocational experience appropriate to Honours degree level, which will develop the student’s ability to understand concepts, apply academic rigor and appraise critically the issues involved in the study of OME theory and applications, and stimulate creativity in the design and development of OME designs.
The portfolio has the following aims that take account of the Quality Assurance Agency Qualification Descriptors for Honours degrees in Engineering:
a) To develop in students a systematic understanding of key aspects of a range of concepts, principles, and technologies associated with OME some of which may be at the forefront of the discipline.
b) To develop in students a systematic understanding of key aspects, principles, facts and, theories associated with OME.
c) To develop students understanding of the quantitative methods, mathematical principles and methods related to OME
d) To promote a critical understanding of key themes in engineering industries and the applications of this knowledge.
e) To encourage students to manage their own learning and development, including the time management and organisational skills required for employment whilst recognising the need for lifelong learning.
f) To provide an opportunity for students to synthesise their knowledge, skills and ideas in the implementation of a suitable and appropriate Project.
g) To integrate appropriate design, technology and commercial aspects to develop an ability to provide innovative, targeted solutions to problems that are environmentally sustainable.
h) To enable a student to achieve a sound understanding of the principles of OME scenarios and to enable the student to design and analyse such systems.
i) To enable students to apply analytical methods, modelling and simulation to produce and analyse solutions to problems.
j) To develop student’s ability to use computer software to design solutions and solve problems.
k) To provide a systematic understanding of the commercial and economic context of engineering processes including user requirements, management techniques and quality issues.
l) To promote an awareness of legal, professional and ethical issues.
m) To develop in students the transferable skills required in the employment context including workshop skills.
n) To enable students to work under guidance and as a member of a team.
o) To provide students with a systematic understanding of the comprehensive knowledge and skills needed to collect, interpret, analyse, synthesise and communicate data using appropriate methods.
p) To provide an opportunity for students to demonstrate academic rigour appropriate to Honours level through the use of critical, analytical and technical skills.
q) To provide the students with a holistic and interdisciplinary approach to engineering.

2.5.3 [bookmark: _Toc522734155]Programme Learning Outcomes (BEng (Hons) Ordnance, Munitions & Explosives (Manufacturing and Processing))

On completion of the programme students will be able to demonstrate the following skills and abilities defined as Core Knowledge (table 2.5.3a), Skills (table 2.5.3b) and Core Behaviours (table 2.5.3c)
	Abilities and Skills
	PLO Number
	Programme Learning Outcomes (PLOs)
On completion of the programme students will be able to demonstrate the following skills and abilities:

	Core Knowledge

	
	BEng (Hons), DipHE and CertHE

	
	K1
	Knowledge and application of mathematical and statistical methods and modelling to support technical design and analysis using the principles of analysis and interpretation of experimental data.

	
	K2
	Demonstrate a critical evaluation of OME concepts and designs.

	
	K3
	Knowledge of the scientific principles underpinning relevant current and emerging technologies together with a broader view of how they can be used within the OME environment.

	
	K4
	Implementation of safety and environmental requirements to the OME industry lifecycle and all other tasks.

	
	K5
	Knowledge and understanding of the internal and external regulatory environment pertinent to the sector.

	
	K6
	Recognise the business environment in which businesses operate including ethical practice and codes of conduct 

	
	K7a
	Understanding of the importance, rationale and emphasis placed on OME product critical features and their effect on the overall system 

	
	K8a
	Understanding of functional requirements and design choices available 

	
	
	BEng (Hons) and DipHE

	
	K9
	The application of project management procedures in the OME work environment. 

	
	K10
	Knowledge of engineering and material science and their relationship to the product lifecycle processes.

	
	K11
	Knowledge of the means of achieving the design function or purpose for an OME item

	
	
	BEng (Hons)

	
	K12
	Understanding of the requirements of internal or external customers and how to recommend the appropriate workflows, improvements or OME solutions.

	
	K13
	Understanding of the implications of change in design and/or manufacturing processes of both energetic materials and items to ensure product quality and safety.

	
	K14
	Ability to develop and apply the theoretical and practical knowledge of the physics and chemistry of energetic materials, from the laboratory scale through to final item

	
	K15a
	Understanding of the requirements of the end-to-end manufacturing process 

	
	K16a
	Knowledge of the balance between workplace and product safety and the appropriate quality measures required to maintain safe operation throughout the OME life-cycle


Table 2.5.3a: Core Knowledge PLOs on the Manufacturing & Processing Pathway


	Abilities and Skills
	PLO Number
	Programme Learning Outcomes (PLOs)
On completion of the programme students will be able to demonstrate the following skills and abilities:

	Core Skills

	
	BEng (Hons), DipHE and CertHE

	
	S1a
	Ability to identify and develop solutions to OME based problems and areas of improvement and proposal of innovative solutions

	
	S2a
	Ability to implementation safe working systems via the interpretation of hazard data, identification of environmental effects and potentially dangerous events.

	
	S3a
	Ability to share of acquired knowledge, including safety, technical aspects and mentorship.

	
	S4a
	Ability to communicate effectively using a range of strategies to maintain OME process capability and troubleshoot potential problems

	
	
	BEng (Hons) and DipHE

	
	S6
	Research, development and recommendation of initiatives that support and improve existing OME performance 

	
	S7
	Interpretation and implementation of industry standards, procedures and specifications 

	
	S8a
	Ability to contribute to longer term technical planning, customer requirements and participation in business case creation 


	
	S9a
	Ability to demonstrate OME process capability and produce OME process capability reports, quality reports and preventative maintenance schedules.


	
	
	BEng (Hons)

	
	S11
	Systematic application of scientific/engineering and commercial knowledge to take an OME idea from concept to implementation. 

	
	S12
	Procurement and operation of OME systems according to explosives regulations.

	
	S13
	Development and implementation of business directed plans and strategies to time, cost and quality requirements 

	
	S14
	Compare process design concepts and use appropriate tools and techniques to select the most viable option for OME manufacturing 

	
	S15a
	Prepare OME manufacturing, commissioning and plant test plans, taking the process design from the production of OME prototypes through to bulk manufacture.

	
	S16a
	Ability to interpret failure modes and identify OME process improvements using the output from the PFMEA to improve process capability and safety.

	
	S17a
	Able to compile and deliver an OME process control plan via the use of noises and controls analysis, reducing process variability.

	
	S18a
	Able to demonstrate compliance with explosives legislative requirements via auditable processes, procedures and records. 


Table 2.5.3b: Core Skills PLOs on the Manufacturing & Processing Pathway
	Abilities and Skills
	PLO Number
	Programme Learning Outcomes (PLOs)
On completion of the programme students will be able to demonstrate the following skills and abilities:

	Core Behaviours

	
	BEng (Hons), DipHE and CertHE

	
	B1
	Acting ethically and with integrity

	
	B2
	Engaging and taking responsibility for personal development

	
	B3
	Demonstrating a commitment to learning and self-improvement with an open acceptance to feedback

	
	B4
	Taking responsibility for the quality of work

	
	B5
	Recognising factors in environmental and societal contexts relating to the opportunities and challenges created by OME systems across a range of human activities.

	
	
	BEng (Hons) and DipHE

	
	B6
	Working autonomously and as part of a wider team

	
	
	BEng (Hons)

	
	B7
	Innovating and adapting within the boundaries of responsibilities

	
	B8
	Working within the limits of experience and knowledge


Table 2.5.3c: Core Behaviours PLOs on the Manufacturing & Processing Pathway
Each of the above PLOs is covered by at least 2 modules at the appropriate level (taking into account individual patterns of study)


	
	
	Core Knowledge PLOs

	Module Code
	X=Compulsory; O=Option
	K1
	K2
	K3
	K4
	K5
	K6
	K7a
	K8a
	K9
	K10
	K11
	K12
	K13
	K14
	K15a
	K16a

	
	LEVEL 4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4005
	Principles of Systems Engineering
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4006
	Electrical and Electronic Principles
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4007
	Physics (OME)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4008
	Mathematics
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4009
	Signals and Systems
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4010
	Study Skills
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4011
	Chemistry (OME)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	LEVEL 5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5007
	Computer Aided Engineering
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5008
	Digital Signal Processing and Communications
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5010
	Principles of OME
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5011
	Instrumentation and Control
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5012
	Research Methods
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5013
	Safety & Hazard Assessment
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5014
	Advanced Chemistry of OME
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5015
	Advanced Physics of OME
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	LEVEL 6
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6006
	Systems Engineering
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6007
	Remote Sensing and Imaging
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6008
	Scientific Principles of OME Design
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6011
	OME Manufacturing & Processing
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6017
	OME Major Project
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Table 2.5.3d: Mapping of Core Knowledge PLOs to individual modules on the Manufacturing & Processing Pathway




	
	
	Core Skills PLOs

	Module Code
	X=Compulsory; O=Option
	S1a
	S2a
	S3a
	S4a
	S6
	S7
	S8a
	S9a
	S11
	S12
	S13
	S14
	S15a
	S16a
	S17a
	S18a

	
	LEVEL 4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4005
	Principles of Systems Engineering
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4006
	Electrical and Electronic Principles
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4007
	Physics (OME)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4008
	Mathematics
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4009
	Signals and Systems
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4010
	Study Skills
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4011
	Chemistry (OME)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	LEVEL 5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5007
	Computer Aided Engineering
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5008
	Digital Signal Processing and Communications
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5010
	Principles of OME
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5011
	Instrumentation and Control
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5012
	Research Methods
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5013
	Safety & Hazard Assessment
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5014
	Advanced Chemistry of OME
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5015
	Advanced Physics of OME
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	LEVEL 6
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6006
	Systems Engineering
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6007
	Remote Sensing and Imaging
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6008
	Scientific Principles of OME Design
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6011
	OME Manufacturing & Processing
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6017
	OME Major Project
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Table 2.5.3e: Mapping of Core Skills PLOs to individual modules on the Manufacturing & Processing Pathway




	
	
	Core Behaviours PLOs

	
	
	

	
	
	

	Module Code
	X=Compulsory; O=Option
	1
	2
	3
	4
	5
	6
	7
	8

	
	LEVEL 4
	
	
	
	
	
	
	
	

	ACDA4005
	Principles of Systems Engineering
	
	
	
	
	
	
	
	

	ACDA4006
	Electrical and Electronic Principles
	
	
	
	
	
	
	
	

	ACDA4007
	Physics (OME)
	
	
	
	
	
	
	
	

	ACDA4008
	Mathematics
	
	
	
	
	
	
	
	

	ACDA4009
	Signals and Systems
	
	
	
	
	
	
	
	

	ACDA4010
	Study Skills
	
	
	
	
	
	
	
	

	ACDA4011
	Chemistry (OME)
	
	
	
	
	
	
	
	

	
	LEVEL 5
	
	
	
	
	
	
	
	

	ACDA5007
	Computer Aided Engineering
	
	
	
	
	
	
	
	

	ACDA5008
	Digital Signal Processing and Communications
	
	
	
	
	
	
	
	

	ACDA5010
	Principles of OME
	
	
	
	
	
	
	
	

	ACDA5011
	Instrumentation and Control
	
	
	
	
	
	
	
	

	ACDA5012
	Research Methods
	
	
	
	
	
	
	
	

	ACDA5013
	Safety & Hazard Assessment
	
	
	
	
	
	
	
	

	ACDA5014
	Advanced Chemistry of OME
	
	
	
	
	
	
	
	

	ACDA5015
	Advanced Physics of OME
	
	
	
	
	
	
	
	

	
	LEVEL 6
	
	
	
	
	
	
	
	

	ACDA6006
	Systems Engineering
	
	
	
	
	
	
	
	

	ACDA6007
	Remote Sensing and Imaging
	
	
	
	
	
	
	
	

	ACDA6008
	Scientific Principles of OME Design
	
	
	
	
	
	
	
	

	ACDA6011
	OME Manufacturing & Processing
	
	
	
	
	
	
	
	

	ACDA6017
	OME Major Project
	
	
	
	
	
	
	
	

























Table 2.5.3f: Mapping of Core Behaviours PLOs to individual modules on the Manufacturing & Processing Pathway




2.2.4 [bookmark: _Toc522734156]Programme Overview (BEng (Hons) Ordnance, Munitions & Explosives (Breakdown and Disposal)

All OME Professional can carry out a range of technical, engineering and scientific activities which may include laboratory-based investigations, engineering studies and scientific experimentation in their specialist field. All pathways will follow a core of modules but will specialise in a field that is mapped to a specific job function
Apart from the core themes the Breakdown and Disposal Professional will focus on the following themes: Materials Science and OME Breakdown & Disposal
The Breakdown and Disposal Professional could typically be employed in these roles within the sector: Breakdown Engineer, Disposal Officer, Decontamination officer, Project Engineer
Specifically, Breakdown and Disposal Professional are responsible for:
· The routine and non-routine disassembly, breakdown and disposal of OME items. 
· The assessment of design and make-up of OME for breakdown. 
· Defining and authorising appropriate break-down and disposal techniques in routine and non-routine situations. 
· Identification and assessment of associated hazards to safely breakdown and dispose of obsolete, shelf-life expired, unserviceable and unsafe OME items. 
· Ensuring environmental best practice in safe breakdown and disposal. 
· Advising others at the OME design stage and throughout the lifecycle in appropriate end of life handling and on safe breakdown of energetic items.
· Planning disposal/breakdown operations including techniques for the recovery of OME materials during in-service surveillance and develop bespoke disposal/breakdown techniques.


2.3.4 [bookmark: _Toc522734157]Programme Structure (BEng (Hons) Ordnance, Munitions & Explosives (Breakdown and Disposal)

The programme will be delivered over an extended academic year and will be delivered via a mixture of block release, part time release including weekends. This method of delivery had been previously used for the BEng Test Range Engineering programme delivered for the defence contractor QinetiQ. The typical schedule for the delivery of the modules over the five years is shown in table 2.3.4b


	MODULE
	Level
	Credits
	Semester 1
	Semester 2
	Semester 3

	YEAR 1 LEVEL 4
	
	
	
	
	

	Study Skills
	L4
	10
	√
	√
	

	Mathematics
	L4
	20
	√
	√
	

	Electrical and Electronic Principles
	L4
	20
	√
	√
	

	Physics (OME)
	L4
	20
	√
	√
	

	
	
	70
	
	
	

	YEAR 2 LEVEL 4 & 5
	
	
	
	
	

	Principles of Systems Engineering
	L4
	20
	√
	√
	

	Signals and Systems
	L4
	10
	√
	√
	

	Chemistry (OME)
	L4
	20
	√
	√
	

	Principles of OME
	L5
	20
	√
	√
	

	Instrumentation and Control
	L5
	10
	√
	√
	

	
	
	80
	
	
	

	YEAR 3 LEVEL 5 & 6
	
	
	
	
	

	Safety & Hazard Assessment
	L5
	10
	√
	√
	

	Electromagnetic Radiation
	L5
	20
	√
	√
	

	Digital Signal Processing and Communications
	L5
	10
	√
	√
	

	Research Methods
	L5
	10
	√
	√
	

	Advanced Chemistry of OME
	L5
	20
	√
	√
	

	
	
	70
	
	
	

	YEAR 4 LEVEL 5 & 6
	
	
	
	
	

	Advanced Physics of OME
	L5
	20
	√
	√
	

	OME Major Project A
	L6
	20
	√
	√
	√

	OME Breakdown & Disposal
	L6
	20
	√
	√
	

	Material Science
	L6
	20
	√
	√
	

	
	
	80
	
	
	

	YEAR 5 LEVEL 6
	
	
	
	
	

	Scientific Principles of OME Design
	L6
	20
	√
	√
	

	OME Major Project B
	L6
	20
	√
	√
	√

	Remote Sensing and Imaging
	L6
	20
	√
	√
	

	
	
	60
	
	
	


Table 2.3.4: Typical Delivery Schedule on the Breakdown and Disposal Pathway



2.4.4 [bookmark: _Toc522734158]Programme Aims (BEng (Hons) Ordnance, Munitions & Explosives (Breakdown and Disposal)

In accordance with the mission of university, the programme aims to provide a full and satisfying vocational experience appropriate to Honours degree level, which will develop the student’s ability to understand concepts, apply academic rigor and appraise critically the issues involved in the study of OME theory and applications, and stimulate creativity in the design and development of OME designs.
The portfolio has the following aims that take account of the Quality Assurance Agency Qualification Descriptors for Honours degrees in Engineering:
a) To develop in students a systematic understanding of key aspects of a range of concepts, principles, and technologies associated with OME some of which may be at the forefront of the discipline.
b) To develop in students a systematic understanding of key aspects, principles, facts and, theories associated with OME.
c) To develop students understanding of the quantitative methods, mathematical principles and methods related to OME
d) To promote a critical understanding of key themes in engineering industries and the applications of this knowledge.
e) To encourage students to manage their own learning and development, including the time management and organisational skills required for employment whilst recognising the need for lifelong learning.
f) To provide an opportunity for students to synthesise their knowledge, skills and ideas in the implementation of a suitable and appropriate Project.
g) To integrate appropriate design, technology and commercial aspects to develop an ability to provide innovative, targeted solutions to problems that are environmentally sustainable.
h) To enable a student to achieve a sound understanding of the principles of OME scenarios and to enable the student to design and analyse such systems.
i) To enable students to apply analytical methods, modelling and simulation to produce and analyse solutions to problems.
j) To develop student’s ability to use computer software to design solutions and solve problems.
k) To provide a systematic understanding of the commercial and economic context of engineering processes including user requirements, management techniques and quality issues.
l) To promote an awareness of legal, professional and ethical issues.
m) To develop in students the transferable skills required in the employment context including workshop skills.
n) To enable students to work under guidance and as a member of a team.
o) To provide students with a systematic understanding of the comprehensive knowledge and skills needed to collect, interpret, analyse, synthesise and communicate data using appropriate methods.
p) To provide an opportunity for students to demonstrate academic rigour appropriate to Honours level through the use of critical, analytical and technical skills.
q) To provide the students with a holistic and interdisciplinary approach to engineering.

2.5.4 [bookmark: _Toc522734159]Programme Learning Outcomes (BEng (Hons) Ordnance, Munitions & Explosives (Breakdown and Disposal)

On completion of the programme students will be able to demonstrate the following skills and abilities defined as Core Knowledge (table 2.5.4a), Skills (table 2.5.4b) and Core Behaviours (table 2.5.4c)
	Abilities and Skills
	PLO Number
	Programme Learning Outcomes (PLOs)
On completion of the programme students will be able to demonstrate the following skills and abilities:

	Core Knowledge

	
	BSc (Hons), DipHE and CertHE

	
	K1
	Knowledge and application of mathematical and statistical methods and modelling to support technical design and analysis using the principles of analysis and interpretation of experimental data.

	
	K2
	Demonstrate a critical evaluation of OME concepts and designs.

	
	K3
	Knowledge of the scientific principles underpinning relevant current and emerging technologies together with a broader view of how they can be used within the OME environment.

	
	K4
	Implementation of safety and environmental requirements to the OME industry lifecycle and all other tasks.

	
	K5
	Knowledge and understanding of the internal and external regulatory environment pertinent to the sector.

	
	K6
	Recognise the business environment in which businesses operate including ethical practice and codes of conduct 

	
	K7
	Recognise the hazards associated with the breakdown and disposal of OME and how to reduce the risk, such as bespoke and remote tooling.


	
	
	BSc (Hons) and DipHE

	
	K9
	The application of project management procedures in the OME work environment. 

	
	K10
	Knowledge of engineering and material science and their relationship to the product lifecycle processes.

	
	K11a
	Knowledge of OME design, initiation systems, safety and arming mechanisms and their operation to enable the ability to safely breakdown devices.

	
	K11b
	Knowledge of the risk control and safety requirements for the safe evaluation, breakdown or disposal of OME, including mitigation options.

	
	
	BSc (Hons)

	
	K12
	Understanding of the requirements of internal or external customers and how to recommend the appropriate workflows, improvements or OME solutions.

	
	K13
	Understanding of the implications of change in design and/or manufacturing processes of both energetic materials and items to ensure product quality and safety.

	
	K14
	Ability to develop and apply the theoretical and practical knowledge of the physics and chemistry of energetic materials, from the laboratory scale through to final item

	
	K15a
	Understanding of the decontamination techniques and the potential environmental impacts of breakdown and disposal of OME 

	
	K16a
	Knowledge of the detailed breakdown and disposal techniques when applied to a range of OME systems (including sampling, x-ray, forensics).


Table 2.5.4a: Core Knowledge PLOs on the Breakdown and Disposal Pathway


	Abilities and Skills
	PLO Number
	Programme Learning Outcomes (PLOs)
On completion of the programme students will be able to demonstrate the following skills and abilities:

	Core Skills

	
	BSc (Hons), DipHE and CertHE

	
	S1
	Identification and development of solutions to OME based problems and areas of improvement and proposal of innovative solutions

	
	S2
	Implementation of safe working systems via the interpretation of hazard data, identification of environmental effects and potentially dangerous events.

	
	S3
	Sharing of acquired knowledge, including safety, technical aspects and mentorship.

	
	S4a
	Generate and communicate decommissioning, breakdown and disposal instructions, including safety arrangements – (e.g. writing risk assessments and emergency plans).


	
	
	BSc (Hons) and DipHE

	
	S6
	Research, development and recommendation of initiatives that support and improve existing OME performance 

	
	S7
	Interpretation and implementation of industry standards, procedures and specifications 

	
	S8
	Contribution to longer term technical planning, customer requirements and participation in business case creation 

	
	S9a
	Ability to apply best practice to protect the environment (e.g. solutions to reduce waste, recycle/reuse materials and reduce noise from demolitions).


	
	
	BSc (Hons)

	
	S11
	Systematic application of scientific/engineering and commercial knowledge to take an OME idea from concept to implementation. 

	
	S12
	Procurement and operation of OME systems according to explosives regulations.

	
	S13
	Development and implementation of business directed plans and strategies to time, cost and quality requirements 

	
	S14a
	Evaluate, select and implement the appropriate breakdown or disposal technique for specified OME items (e.g. non-destructive breakdown for in-service surveillance).

	
	S15a
	Plan disposal routes, decommissioning and breakdown activities for OME items – (e.g. collection of contaminated water after jet washing).

	
	S16a
	Ability to apply suitable risk control and mitigation methods to ensure the safe breakdown and disposal of OME (e.g. knowing when to use remote methods or when it is safe to work on system or parts of systems).


Table 2.5.4b: Core Skills PLOs on the Breakdown and Disposal Pathway
	Abilities and Skills
	PLO Number
	Programme Learning Outcomes (PLOs)
On completion of the programme students will be able to demonstrate the following skills and abilities:

	Core Behaviours

	
	BSc (Hons), DipHE and CertHE

	
	B1
	Acting ethically and with integrity

	
	B2
	Engaging and taking responsibility for personal development

	
	B3
	Demonstrating a commitment to learning and self-improvement with an open acceptance to feedback

	
	B4
	Taking responsibility for the quality of work

	
	B5
	Recognising factors in environmental and societal contexts relating to the opportunities and challenges created by OME systems across a range of human activities.

	
	
	BSc (Hons) and DipHE

	
	B6
	Working autonomously and as part of a wider team

	
	
	BSc (Hons)

	
	B7
	Innovating and adapting within the boundaries of responsibilities

	
	B8
	Working within the limits of experience and knowledge


Table 2.5.4c: Core Behaviours PLOs on the Breakdown and Disposal Pathway
	Each of the above PLOs is covered by at least 2 modules at the appropriate level (taking into account individual patterns of study). The following tables map the PLOs to the modules to indicate how they are covered.


	
	
	Core Knowledge PLOs

	Module Code
	X=Compulsory; O=Option
	K1
	K2
	K3
	K4
	K5
	K6
	K7
	K9
	K10
	K11a
	K11b
	K12
	K13
	K14
	K15a
	K16a

	
	LEVEL 4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4005
	Principles of Systems Engineering
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4006
	Electrical and Electronic Principles
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4007
	Physics (OME)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4008
	Mathematics
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4009
	Signals and Systems
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4010
	Study Skills
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4011
	Chemistry (OME)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	LEVEL 5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5008
	Digital Signal Processing and Communications
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5009
	Electromagnetic Radiation
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5010
	Principles of OME
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5011
	Instrumentation and Control
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5012
	Research Methods
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5013
	Safety & Hazard Assessment
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5014
	Advanced Chemistry of OME
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5015
	Advanced Physics of OME
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	LEVEL 6
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6007
	Remote Sensing and Imaging
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6008
	Scientific Principles of OME Design
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6012
	OME Breakdown & Disposal
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6016
	Material Science
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6017
	OME Major Project
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Table 2.5.4d: Mapping of Core Knowledge PLOs to individual modules on the Breakdown and Disposal Pathway




	
	
	Core Skills PLOs

	Module Code
	X=Compulsory; O=Option
	S1
	S2
	S3
	S4a
	S6
	S7
	S8
	S9a
	S11
	S12
	S13
	S14a
	S15a
	S16a

	
	LEVEL 4
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4005
	Principles of Systems Engineering
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4006
	Electrical and Electronic Principles
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4007
	Physics (OME)
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4008
	Mathematics
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4009
	Signals and Systems
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4010
	Study Skills
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4011
	Chemistry (OME)
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	LEVEL 5
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5008
	Digital Signal Processing and Communications
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5009
	Electromagnetic Radiation
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5010
	Principles of OME
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5011
	Instrumentation and Control
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5012
	Research Methods
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5013
	Safety & Hazard Assessment
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5014
	Advanced Chemistry of OME
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5015
	Advanced Physics of OME
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	LEVEL 6
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6007
	Remote Sensing and Imaging
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6008
	Scientific Principles of OME Design
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6012
	OME Breakdown & Disposal
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6016
	Material Science
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6017
	OME Major Project
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Table 2.5.4e: Mapping of Core Skills PLOs to individual modules on the Breakdown and Disposal Pathway




	
	
	Core Behaviours PLOs

	
	
	

	
	
	

	Module Code
	X=Compulsory; O=Option
	1
	2
	3
	4
	5
	6
	7
	8

	
	LEVEL 4
	
	
	
	
	
	
	
	

	ACDA4005
	Principles of Systems Engineering
	
	
	
	
	
	
	
	

	ACDA4006
	Electrical and Electronic Principles
	
	
	
	
	
	
	
	

	ACDA4007
	Physics (OME)
	
	
	
	
	
	
	
	

	ACDA4008
	Mathematics
	
	
	
	
	
	
	
	

	ACDA4009
	Signals and Systems
	
	
	
	
	
	
	
	

	ACDA4010
	Study Skills
	
	
	
	
	
	
	
	

	ACDA4011
	Chemistry (OME)
	
	
	
	
	
	
	
	

	
	LEVEL 5
	
	
	
	
	
	
	
	

	ACDA5008
	Digital Signal Processing and Communications
	
	
	
	
	
	
	
	

	ACDA5009
	Electromagnetic Radiation
	
	
	
	
	
	
	
	

	ACDA5010
	Principles of OME
	
	
	
	
	
	
	
	

	ACDA5011
	Instrumentation and Control
	
	
	
	
	
	
	
	

	ACDA5012
	Research Methods
	
	
	
	
	
	
	
	

	ACDA5013
	Safety & Hazard Assessment
	
	
	
	
	
	
	
	

	ACDA5014
	Advanced Chemistry of OME
	
	
	
	
	
	
	
	

	ACDA5015
	Advanced Physics of OME
	
	
	
	
	
	
	
	

	
	LEVEL 6
	
	
	
	
	
	
	
	

	ACDA6007
	Remote Sensing and Imaging
	
	
	
	
	
	
	
	

	ACDA6008
	Scientific Principles of OME Design
	
	
	
	
	
	
	
	

	ACDA6013
	OME Test & Evaluation
	
	
	
	
	
	
	
	

	ACDA6016
	Material Science
	
	
	
	
	
	
	
	

	ACDA6017
	OME Major Project
	
	
	
	
	
	
	
	




Table 2.5.4f: Mapping of Core Behaviours PLOs to individual modules on the Breakdown and Disposal Pathway



2.2.5 [bookmark: _Toc522734160]Programme Overview (BEng (Hons) Ordnance, Munitions & Explosives (Test and Evaluation)

All OME Professional can carry out a range of technical, engineering and scientific activities which may include laboratory-based investigations, engineering studies and scientific experimentation in their specialist field. All pathways will follow a core of modules but will specialise in a field that is mapped to a specific job function
Apart from the core themes the Test and Evaluation Professional will focus on the following themes: Systems Engineering and OME Test & Evaluation
The Test and Evaluation Professional could typically be employed in these roles within the sector: Trials Conducting/Firing Officers, Range Manager, Trials Manager/Engineer, Test & Evaluation Instrumentation Scientist, Range Safety Officer, Facility Manager
Specifically, Test and Evaluation Professional are responsible for:
· Planning, designing and undertaking OME tests and evaluation against specified requirements, including tests for experimental OME and will range across performance, environmental and engineering trials.
· Translating internal/external customer requirements into the competent design of complex and non-complex trials and tests. 
· The lines of accountability for the safe execution of trials and tests from approved methods for established OME. 
· Ensuring explosive substances and articles are tested safely and also to further develop trials techniques to explore performance boundaries. 
· Developing experiments to obtain data for customer requirements, the design and conduct of Test House and/or Range work according to the requirements of a trial/test regime and regulatory bodies. 
· The Interpretation and evaluation of data captured from trials & tests. 
· The communication of trials and test results to the customer.

2.3.5 [bookmark: _Toc522734161]Programme Structure (BEng (Hons) Ordnance, Munitions & Explosives (Test and Evaluation)

The programme will be delivered over an extended academic year and will be delivered via a mixture of block release, part time release including weekends. This method of delivery had been previously used for the BEng Test Range Engineering programme delivered for the defence contractor QinetiQ. The typical schedule for the delivery of the modules over the five years is shown in table 2.3.5



	MODULE
	Level
	Credits
	Semester 1
	Semester 2
	Semester 3

	YEAR 1 LEVEL 4
	
	
	
	
	

	Study Skills
	L4
	10
	√
	√
	

	Mathematics
	L4
	20
	√
	√
	

	Electrical and Electronic Principles
	L4
	20
	√
	√
	

	Physics (OME)
	L4
	20
	√
	√
	

	
	
	70
	
	
	

	YEAR 2 LEVEL 4 & 5
	
	
	
	
	

	Principles of Systems Engineering
	L4
	20
	√
	√
	

	Signals and Systems
	L4
	10
	√
	√
	

	Chemistry (OME)
	L4
	20
	√
	√
	

	Principles of OME
	L5
	20
	√
	√
	

	Instrumentation and Control
	L5
	10
	√
	√
	

	
	
	80
	
	
	

	YEAR 3 LEVEL 5
	
	
	
	
	

	Safety & Hazard Assessment
	L5
	10
	√
	√
	

	Electromagnetic Radiation
	L5
	20
	√
	√
	

	Digital Signal Processing and Communications
	L5
	10
	√
	√
	

	Research Methods
	L5
	10
	√
	√
	

	Computer Aided Engineering
	L5
	20
	√
	√
	

	
	
	70
	
	
	

	YEAR 4 LEVEL 5 & 6
	
	
	
	
	

	Advanced Physics of OME
	L5
	20
	√
	√
	

	Systems Engineering
	L6
	20
	√
	√
	

	OME Major Project A
	L6
	20
	√
	√
	√

	OME Test & Evaluation
	L6
	20
	√
	√
	

	
	
	80
	
	
	

	YEAR 5 LEVEL 6
	
	
	
	
	

	Scientific Principles of OME Design
	L6
	20
	√
	√
	

	OME Major Project B
	L6
	20
	√
	√
	√

	Remote Sensing and Imaging
	L6
	20
	√
	√
	

	
	
	60
	
	
	


Table 2.3.5: Typical Delivery Schedule on the Test and Evaluation Pathway


2.4.5 [bookmark: _Toc522734162]Programme Aims (BEng (Hons) Ordnance, Munitions & Explosives (Test and Evaluation))

In accordance with the mission of university, the programme aims to provide a full and satisfying vocational experience appropriate to Honours degree level, which will develop the student’s ability to understand concepts, apply academic rigor and appraise critically the issues involved in the study of OME theory and applications, and stimulate creativity in the design and development of OME designs.
The portfolio has the following aims that take account of the Quality Assurance Agency Qualification Descriptors for Honours degrees in Engineering:
a) To develop in students a systematic understanding of key aspects of a range of concepts, principles, and technologies associated with OME some of which may be at the forefront of the discipline.
b) To develop in students a systematic understanding of key aspects, principles, facts and, theories associated with OME.
c) To develop students understanding of the quantitative methods, mathematical principles and methods related to OME
d) To promote a critical understanding of key themes in engineering industries and the applications of this knowledge.
e) To encourage students to manage their own learning and development, including the time management and organisational skills required for employment whilst recognising the need for lifelong learning.
f) To provide an opportunity for students to synthesise their knowledge, skills and ideas in the implementation of a suitable and appropriate Project.
g) To integrate appropriate design, technology and commercial aspects to develop an ability to provide innovative, targeted solutions to problems that are environmentally sustainable.
h) To enable a student to achieve a sound understanding of the principles of OME scenarios and to enable the student to design and analyse such systems.
i) To enable students to apply analytical methods, modelling and simulation to produce and analyse solutions to problems.
j) To develop student’s ability to use computer software to design solutions and solve problems.
k) To provide a systematic understanding of the commercial and economic context of engineering processes including user requirements, management techniques and quality issues.
l) To promote an awareness of legal, professional and ethical issues.
m) To develop in students the transferable skills required in the employment context including workshop skills.
n) To enable students to work under guidance and as a member of a team.
o) To provide students with a systematic understanding of the comprehensive knowledge and skills needed to collect, interpret, analyse, synthesise and communicate data using appropriate methods.
p) To provide an opportunity for students to demonstrate academic rigour appropriate to Honours level through the use of critical, analytical and technical skills.
q) To provide the students with a holistic and interdisciplinary approach to engineering.

2.5.5 [bookmark: _Toc522734163]Programme Learning Outcomes (BEng (Hons) Ordnance, Munitions & Explosives (Test and Evaluation))


On completion of the programme students will be able to demonstrate the following skills and abilities defined as Core Knowledge (table 2.5.5a), Skills (table 2.5.5b) and Core Behaviours (table 2.5.5c)
	Abilities and Skills
	PLO Number
	Programme Learning Outcomes (PLOs)
On completion of the programme students will be able to demonstrate the following skills and abilities:

	Core Knowledge

	
	BSc (Hons), DipHE and CertHE

	
	K1
	Knowledge and application of mathematical and statistical methods and modelling to support technical design and analysis using the principles of analysis and interpretation of experimental data.

	
	K2
	Demonstrate a critical evaluation of OME concepts and designs.

	
	K3
	Knowledge of the scientific principles underpinning relevant current and emerging technologies together with a broader view of how they can be used within the OME environment.

	
	K4
	Implementation of safety and environmental requirements to the OME industry lifecycle and all other tasks.

	
	K5
	Knowledge and understanding of the internal and external regulatory environment pertinent to the sector.

	
	K6
	Recognise the business environment in which businesses operate including ethical practice and codes of conduct 

	
	K7a
	Knowledge of the science of energetic materials/articles and how they behave under trial or test conditions. 


	
	
	BSc (Hons) and DipHE

	
	K9
	The application of project management procedures in the OME work environment. 

	
	K10
	Knowledge of engineering and material science and their relationship to the product lifecycle processes.

	
	K11a
	Recognise and mitigate risk in a trials/test environment to people, equipment and infrastructure. 


	
	
	BSc (Hons)

	
	K12
	Understanding of the requirements of internal or external customers and how to recommend the appropriate workflows, improvements or OME solutions.

	
	K13
	Understanding of the implications of change in design and/or manufacturing processes of both energetic materials and items to ensure product quality and safety.

	
	K14
	Ability to develop and apply the theoretical and practical knowledge of the physics and chemistry of energetic materials, from the laboratory scale through to final item

	
	K15a
	Knowledge of the technology, methods and scientific equipment used in the evaluation of OME including the calibration, accuracy, consistency and limitations of various instrumentation 

	
	K16a
	Understanding of the range of large scale tests and trials 

	
	K17a
	Knowledge of how to implement safe systems of work and the consequences of unsafe working practices. 


Table 2.5.5a: Core Knowledge PLOs on the Test and Evaluation Pathway


	Abilities and Skills
	PLO Number
	Programme Learning Outcomes (PLOs)
On completion of the programme students will be able to demonstrate the following skills and abilities:

	Core Skills

	
	BSc (Hons), DipHE and CertHE

	
	S1
	Identification and development of solutions to OME based problems and areas of improvement and proposal of innovative solutions

	
	S2
	Implementation of safe working systems via the interpretation of hazard data, identification of environmental effects and potentially dangerous events.

	
	S3
	Sharing of acquired knowledge, including safety, technical aspects and mentorship.

	
	S4a
	Effectively communicate using different ways of presenting results of trials and tests to the customer


	
	
	BSc (Hons) and DipHE

	
	S6
	Research, development and recommendation of initiatives that support and improve existing OME performance 

	
	S7
	Interpretation and implementation of industry standards, procedures and specifications 

	
	S8
	Contribution to longer term technical planning, customer requirements and participation in business case creation 

	
	S9a
	Safely and methodically conduct trials and tests in accordance with approved processes. 


	
	
	BSc (Hons)

	
	S11a
	Ability to systematically apply scientific/engineering and commercial knowledge to take an OME idea from concept to implementation. 


	
	S12
	Procurement and operation of OME systems according to explosives regulations.

	
	S13a
	Ability to develop and implement business directed plans and strategies to time, cost and quality requirements 

	
	S14a
	Ability to apply the concepts of the one area / capability / technology to another by working from first principles to establish clear pathways to goals. 

	
	S15a
	Select and set-up various instrumentation and scientific equipment to obtain the desired test/trial results.

	
	S16a
	Select, plan and execute appropriate large-scale test methodologies 

	
	S17a
	Interpret customer requirements to formulate the appropriate trials and tests to meet their expectations.

	
	S18a
	Interpret the association between hazards and risks and can apply sound judgement to manage appropriately.


Table 2.5.5b: Core Skills PLOs on the Test and Evaluation Pathway
	Abilities and Skills
	PLO Number
	Programme Learning Outcomes (PLOs)
On completion of the programme students will be able to demonstrate the following skills and abilities:

	Core Behaviours

	
	BSc (Hons), DipHE and CertHE

	
	B1
	Acting ethically and with integrity

	
	B2
	Engaging and taking responsibility for personal development

	
	B3
	Demonstrating a commitment to learning and self-improvement with an open acceptance to feedback

	
	B4
	Taking responsibility for the quality of work

	
	B5
	Recognising factors in environmental and societal contexts relating to the opportunities and challenges created by OME systems across a range of human activities.

	
	
	BSc (Hons) and DipHE

	
	B6
	Working autonomously and as part of a wider team

	
	
	BSc (Hons)

	
	B7
	Innovating and adapting within the boundaries of responsibilities

	
	B8
	Working within the limits of experience and knowledge


Table 2.5.5c: Core Behaviours PLOs on the Test and Evaluation Pathway
	Each of the above PLOs is covered by at least 2 modules at the appropriate level (taking into account individual patterns of study). The following tables map the PLOs to the modules to indicate how they are covered.

	
	
	Core Knowledge PLOs

	Module Code
	X=Compulsory; O=Option
	K1
	K2
	K3
	K4
	K5
	K6
	K7a
	K9
	K10
	K11a
	K12
	K13
	K14
	K15a
	K16a
	K17a

	
	LEVEL 4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4005
	Principles of Systems Engineering
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4006
	Electrical and Electronic Principles
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4007
	Physics (OME)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4008
	Mathematics
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4009
	Signals and Systems
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4010
	Study Skills
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4011
	Chemistry (OME)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	LEVEL 5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5007
	Computer Aided Engineering
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5008
	Digital Signal Processing and Communications
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5009
	Electromagnetic Radiation
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5010
	Principles of OME
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5011
	Instrumentation and Control
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5012
	Research Methods
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5013
	Safety & Hazard Assessment
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5015
	Advanced Physics of OME
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	LEVEL 6
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6006
	Systems Engineering
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6007
	Remote Sensing and Imaging
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6008
	Scientific Principles of OME Design
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6013
	OME Test & Evaluation
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6017
	OME Major Project
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Table 2.5.5d: Mapping of Core Knowledge PLOs to individual modules on the Test and Evaluation Pathway




	
	
	Core Skills PLOs

	Module Code
	X=Compulsory; O=Option
	S1
	S2
	S3
	S4a
	S6
	S7
	S8
	S9a
	S11a
	S12
	S13a
	S14a
	S15a
	S16a
	S17a
	S18a

	
	LEVEL 4
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4005
	Principles of Systems Engineering
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4006
	Electrical and Electronic Principles
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4007
	Physics (OME)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4008
	Mathematics
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4009
	Signals and Systems
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4010
	Study Skills
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA4011
	Chemistry (OME)
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	LEVEL 5
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5007
	Computer Aided Engineering
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5008
	Digital Signal Processing and Communications
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5009
	Electromagnetic Radiation
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5010
	Principles of OME
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5011
	Instrumentation and Control
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5012
	Research Methods
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5013
	Safety & Hazard Assessment
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA5015
	Advanced Physics of OME
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	LEVEL 6
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6006
	Systems Engineering
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6007
	Remote Sensing and Imaging
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6008
	Scientific Principles of OME Design
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6013
	OME Test & Evaluation
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	ACDA6017
	OME Major Project
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Table 2.5.5e: Mapping of Core Skills PLOs to individual modules on the Test and Evaluation Pathway




	
	
	Core Behaviours PLOs

	
	
	

	
	
	

	Module Code
	X=Compulsory; O=Option
	1
	2
	3
	4
	5
	6
	7
	8

	
	LEVEL 4
	
	
	
	
	
	
	
	

	ACDA4005
	Principles of Systems Engineering
	
	
	
	
	
	
	
	

	ACDA4006
	Electrical and Electronic Principles
	
	
	
	
	
	
	
	

	ACDA4007
	Physics (OME)
	
	
	
	
	
	
	
	

	ACDA4008
	Mathematics
	
	
	
	
	
	
	
	

	ACDA4009
	Signals and Systems
	
	
	
	
	
	
	
	

	ACDA4010
	Study Skills
	
	
	
	
	
	
	
	

	ACDA4011
	Chemistry (OME)
	
	
	
	
	
	
	
	

	
	LEVEL 5
	
	
	
	
	
	
	
	

	ACDA5007
	Computer Aided Engineering
	
	
	
	
	
	
	
	

	ACDA5008
	Digital Signal Processing and Communications
	
	
	
	
	
	
	
	

	ACDA5009
	Electromagnetic Radiation
	
	
	
	
	
	
	
	

	ACDA5010
	Principles of OME
	
	
	
	
	
	
	
	

	ACDA5011
	Instrumentation and Control
	
	
	
	
	
	
	
	

	ACDA5012
	Research Methods
	
	
	
	
	
	
	
	

	ACDA5013
	Safety & Hazard Assessment
	
	
	
	
	
	
	
	

	ACDA5015
	Advanced Physics of OME
	
	
	
	
	
	
	
	

	
	LEVEL 6
	
	
	
	
	
	
	
	

	ACDA6006
	Systems Engineering
	
	
	
	
	
	
	
	

	ACDA6007
	Remote Sensing and Imaging
	
	
	
	
	
	
	
	

	ACDA6008
	Scientific Principles of OME Design
	
	
	
	
	
	
	
	

	ACDA6013
	OME Test & Evaluation
	
	
	
	
	
	
	
	

	ACDA6017
	OME Major Project
	
	
	
	
	
	
	
	

























Table 2.5.5f: Mapping of Core Behaviours PLOs to individual modules on the Test and Evaluation Pathway
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[bookmark: _Toc522734164]SECTION B
3.1 [bookmark: _Toc473021773][bookmark: _Toc473021774][bookmark: _Toc473021775][bookmark: _Toc473021776][bookmark: _Toc473021777][bookmark: _Toc473021778][bookmark: _Toc473021779][bookmark: _Toc473021780][bookmark: _Toc473021781][bookmark: _Toc473021782][bookmark: _Toc487552000][bookmark: _Toc522734165][bookmark: _Toc318984547]Placements
Not applicable

3.2 [bookmark: _Toc487552001][bookmark: _Toc522734166]Work-based Learning
Not applicable

3.3 [bookmark: _Toc522734167]Sustainability Statement 
This programme is fundamentally based on the Welsh Government priority, Education for Sustainability and Global Citizenship (ESDGC) and works within the Sustainability Statement and the Well-being of Future Generations (Wales) Act 2015
The Faculty of Architecture, Computing and Engineering recognises three categories for addressing ESD:

· Wider context and employment – the need for HE to both respond to and help shape real-world conditions. 
· Policy and mandate – expectations from funding councils, and increasingly, from HEI senior managers. 
· Education and quality – quality and innovative teaching and learning.

Thus recognising: 
· The need to embed ESD within the curriculum.
· The importance of relating ESD to other important agendas such as ‘employability’, ‘enterprise’, ‘quality’, and ‘internationalisation’
· The need to prepare people to cope with, manage, and shape social, economic and ecological conditions characterised by change, uncertainty, risk, and complexity.
· The importance to ensure cross-disciplinary, cross-Faculty and cross-institutional working since sustainability issues cannot be understood through single disciplines.
· The fact that sustainability issues often present ethical challenges and dilemmas.

All undergraduate programmes within the School are informed by Situated Learning pedagogy. The implication of this is that we consider the Project, Dissertation, Research Methods and Academic Seminar modules at Levels 5 and 6 to be the core elements of the programme into which the other ("taught") modules feed. The student-centred nature of these modules allow for "learning methods" that are "more open-ended, participative, diverse and interactive than is often the case in academic teaching" (HEA 2012: 37). The following ESD characteristics are enabled:

•	Learning through discovery.
•	Learning through interactive technology.
•	Learning through game play.
•	Learner-centred approach.
•	Learning programming with Robotic Challenges.
•	Collaborative learning.
•	Integrative assessments linking separate module to a coherent multi-part 	solution.
•	Praxis-oriented learning linking theory and experience.
•	Focus on self-regulative learning and a ‘real issues’ orientation.
•	Cognitive, affective, and skills-related objectives.
•	Learning with staff but also with and from outsiders.

These characteristics are in keeping with UWTSD's stated aims to produce graduates who have well-developed competencies in creative problem-solving, teamwork, communication, and who have a high level of self-reflection at a personal and professional level.

Those aspects of sustainability that are relevant to computing are taught within this programme by incorporating these issues as part of the professional, legal and ethical considerations. In the Project Management module, the emphasis is not only on managing the costs of resources, but also on the ethical considerations involved in using those resources. Typically, these discussions would focus on energy efficiency of large-scale server deployments and on the environmental impact of the disposal of old equipment. Enterprise and Innovation covers the business case and legal consideration of recycling equipment. Other modules indirectly teach sustainability through user-centred design methodologies that emphasize limiting hardware needs and maximizing equipment life-cycles. 

The Higher Education Academy – in particular the Engineering and Computing subject centres - has been particularly active in promoting the sustainability agenda and the FADE staff have engaged with the HEA for many years. SOAC currently has many programmes accredited by the British Computer Society (BCS). A condition of accreditation is that environmental, ethical and sustainability issues are explicitly addressed in the programme curriculum. The requirements of the BCS conform to the Engineering Council’s (UK Spec). This may take the form of dedicated modules but it is also expected that sustainability issues will be intimately woven in to the fabric of programmes to ensure that the full relevance of these issues is clear and to prevent them being compartmentalised. Therefore the School is experienced in issues of sustainability and they are embedded into all SOAC programmes as a matter of course at all levels of every programme.

The Sustainability in STEM Curricula survey detailed numerous examples of good practice across FADE. This report was significant in that it identified STEM staff in FADE to help build the capacity and deliver training in sustainability across the wider university

Resources
· Use of e-books for module texts.
· Use of on-line journals.
· Use of Moodle for online multiple choice testing.
· Use of Grade Mark for paperless assignment submission and marking.
· Replacing multiple servers with energy efficient virtual servers.

Research
SOAC has led research in e-Learning, including a number of JISC sponsored projects,   and led a Technology Strategy Board research project concerned with sensors for beach erosion, in partnership with the SBNE and the private sector.  A Visiting Professor in e-learning has been appointed.

· Three members of the School have published papers in e-Learning.
· Two members of the School are supervising PhD students in e-Learning.
· Book chapter recently published in the use of Virtual Learning Environments.
· Student projects in the use of Virtual Worlds for personal learning.
· One member of staff researching into “Learning Strategies associated with 	successful teaching of Computer Science” for their PhD.

Sustainable Marketing
· Use of Facebook, WordPress, email, Twitter, New Moodle site for student 	applicants


  
	List Module(s) where learning and teaching materials pertaining to the goal are embedded
	Development Goals

	
	1) A prosperous Wales
	2) A resilient Wales
	3) A healthier Wales
	4) A more equal Wales
	5) A Wales of cohesive communities
	6) A Wales of vibrant culture and thriving Welsh language
	7)  A Globally responsible Wales 


	Module Code
	
	

	ACDA4005
	Principles of Systems Engineering
	
	
	
	
	
	
	

	ACDA4006
	Electrical and Electronic Principles
	
	
	
	
	
	
	

	ACDA4007
	Physics (OME)
	
	
	
	
	
	
	

	ACDA4008
	Mathematics
	
	
	
	
	
	
	

	ACDA4009
	Signals and Systems
	
	
	
	
	
	
	

	ACDA4010
	Study Skills
	
	
	
	
	
	
	

	ACDA4011
	Chemistry (OME)
	
	
	
	
	
	
	

	ACDA5007
	Computer Aided Engineering
	
	
	
	
	
	
	

	ACDA5008
	Digital Signal Processing and Communications
	
	
	
	
	
	
	

	ACDA5009
	Electromagnetic Radiation
	
	
	
	
	
	
	

	ACDA5010
	Principles of OME
	
	
	
	
	
	
	

	ACDA5011
	Instrumentation and Control
	
	
	
	
	
	
	

	ACDA5012
	Research Methods
	
	
	
	
	
	
	

	ACDA5013
	Safety & Hazard Assessment
	
	
	
	
	
	
	

	ACDA5014
	Advanced Chemistry of OME
	
	
	
	
	
	
	

	ACDA5015
	Advanced Physics of OME
	
	
	
	
	
	
	

	ACDA6006
	Systems Engineering
	
	
	
	
	
	
	

	ACDA6007
	Remote Sensing and Imaging
	
	
	
	
	
	
	

	ACDA6008
	Scientific Principles of OME Design
	
	
	
	
	
	
	

	ACDA6009
	Structural Mechanics
	
	
	
	
	
	
	

	ACDA6010
	OME Technical Research & Development
	
	
	
	
	
	
	

	ACDA6011
	OME Manufacturing & Processing
	
	
	
	
	
	
	

	ACDA6012
	OME Breakdown & Disposal
	
	
	
	
	
	
	

	ACDA6013
	OME Test & Evaluation
	
	
	
	
	
	
	

	ACDA6014
	OME Law & Safety Management
	
	
	
	
	
	
	

	ACDA6015
	Technical Authoring
	
	
	
	
	
	
	

	ACDA6016
	Material Science
	
	
	
	
	
	
	

	ACDA6017
	OME Major Project
	
	
	
	
	
	
	







[bookmark: _Toc473021784][bookmark: _Toc473021785][bookmark: _Toc473021786][bookmark: _Toc473021787][bookmark: _Toc473021788][bookmark: _Toc473021789][bookmark: _Toc473021790][bookmark: _Toc473021791][bookmark: _Toc522734168]SECTION C - All Programmes
Module Details


	MODULE CODE:
	ACDA4005

	TITLE:		
	[bookmark: _Toc522734169]Principles of Systems Engineering

	DATED:
	15/08/2018

	
	

	LEVEL:  
	4

	CREDITS:
	20

	
	

	JACS CODE:
	H610



AIM(S)
· To provide the students with a comprehensive and systematic understanding of the concepts underlying systems engineering.
· To provide the students with a holistic and interdisciplinary approach as a means of enabling the realisation of systems engineering in a test and evaluation environment.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Demonstrate an understanding of the holistic role of systems engineering, including needs analysis, developing options, assessing risk and constraints.
· Communicate their knowledge and skills in applying systems engineering tools and techniques to requirements engineering and system design.
· Apply the principles and tools to a realistic case study, demonstrating a greater understanding of systems concepts and thinking.

INDICATIVE CONTENT
· Systems and the Structure of Complex Systems.
· Systems Development Processes, including purpose, context and interaction.
· Engineering Design Methods and Tools (including Venn diagrams).
· Requirements Capture and Analysis.
· Functions and Functionality.
· Concept Design, including the relationship of System, Subsystem and component.
· Integration and Evaluation, Validation and Verification.
· Robust Design
· Systems Engineering Management.

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	0
	0%

	TOTAL
	200
	100%









ASSESSMENT

Assessment Component 1
	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Written report
	The assignment will consist of a practical-based report on the design of a typical munition or related device, applying the principles of systems engineering (2,000 words)
	50%



Assessment Component 2
	☒	Written exam
	☐	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Written Exam 
	2 hours
	50%



Assessment Summary
	Activity type
	Percentage

	Written exam
	50%

	Coursework
	50%

	Practical
	0%

	TOTAL
	100%



READING LIST

	Module Code
	ACDA4005

	Module Title
	Principles of Systems Engineering

	Classification
	Reading List entry
	Electronic*

	Essential
	Kossiakoff, A., Sweet, W., Seymour, S., Biemer, S. Systems Engineering Principles and Practice, Wiley-Blackwell (2011).
	☒

	Further
	Blanchard, B. Systems Engineering Management 4th Edition, Wiley (2009)
	☐

	Further
	Kasser, J. Holistic Thinking: Creating innovative solutions to complex problems, CreateSpace Independent Publish Platform (2013)
	☐

	Further
	ACM Transactions on Information Systems
	☒

	Further
	Journal of Data and Information Quality
	☒

	Further
	Journal of the ACM
	☒

	Further
	Journal of Systems Engineering and Electronics
	☒



	MODULE CODE:
	ACDA4006

	TITLE:		
	[bookmark: _Toc392251149][bookmark: _Toc399929577][bookmark: _Toc522734170]Electrical and Electronic Principles

	DATED:
	15/08/2018

	
	

	LEVEL:  
	4

	CREDITS:
	20

	
	

	JACS CODE:
	H610



AIM(S)
· To provide the student with a sound knowledge of fundamental circuit/network analysis tools through real world component behaviour, and to apply these tools in a practical environment.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Analyse specified circuits and networks using appropriate analysis tools.
· Perform electrical / electronic measurements, record and analyse data and produce a report.

INDICATIVE CONTENT
· Ohm’s Law
· Series/parallel connections for R,L and C
· KVL and KCL
· Potential and Current divider networks
· Voltage and Current sources
· Thevenin and Norton equivalent circuits
· Principle of Superposition
· Mesh and Nodal analysis
· AC fundamentals
· Sinusoidal properties
· Resistance, Reactance and Impedance
· Complex notation
· Single phase AC circuits
· Maximum Power Transfer
· Tuned Circuits
· Semiconductors, diodes and transistors, Thyristors, Diacs and Triacs
· Electromagnetism , Electromagnetic Induction, Faraday’s , Lens’ Laws etc
· Principles of motors and generators

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	0
	

	TOTAL
	200
	100%



ASSESSMENT

Assessment Component 1
	☒	Written exam
	☐	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Written exam
	2 hours
	50%



Assessment Component 2
	☐	Written exam
	☒	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Written lab report 
	2,000 words
	50%



Assessment Summary
	Activity type
	Percentage

	Written exam
	50%

	Coursework
	50%

	Practical
	0%

	TOTAL
	100%



READING LIST

	Module Code
	ACDA4006

	Module Title
	Electrical and Electronic Principles

	Classification
	Reading List entry
	Electronic*

	Essential
	Bird, John (2014) - Electrical circuit Theory and Technology, Fifth Edition, Routledge
	☒

	Further
	Floyd, Thomas L (2012) DC/AC Fundamentals: A Systems Approach Prentice Hall
	☐

	Further
	Sinclair I. and J. Dutton., Practical Electronics Handbook, Newnes (2007)

	☒

	Further
	Journals
Elektor
Electronics World
IEEE Xplore
ACM Digital Library
	☒

	Further
	Websites 
Various on-line video lectures
MIT Open Courseware http://vl.fmnet.info/safety/
http://mingo.info-science.uiowa.edu/soft-eng/
http://www.fmeurope.org/
	☒



	MODULE CODE:
	ACDA4007

	TITLE:		
	[bookmark: _Toc522734171]Physics (OME)

	DATED:
	15/08/2018

	
	

	LEVEL:  
	4

	CREDITS:
	20

	
	

	JACS CODE:
	H610



AIM(S)
· To provide a basic understanding of the principles and applications associated with general aspects of physics.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Demonstrate an understanding of basic mechanics and structural aspects of physics and engineering science, with complementary analysis of appropriate problem examples.

INDICATIVE CONTENT
· Mechanics and structures
· Free Body Diagrams
· Reaction forces
· Static equilibrium
· Hooke’s Law
· Direct stress/strain, Shear stress/strain
· Shear force and bending moment diagrams
· Simple theory of elastic bending/torsion
· Second moments of area, Neutral axis, Parallel axis theorem
· Polar second moments of area
· Dynamics
· Friction
· Linear and Angular motion – inertia, radius of gyration etc.
· Newton’s Laws
· Simple Harmonic Motion
· Thermodynamics
· Work/Energy/Power
· Thermo-physics
· Pneumatics and Hydraulics
· Awareness of pneumatics and hydraulics

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:
	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	0
	0%

	TOTAL
	200
	100%



ASSESSMENT

Assessment Component 1
	☒	Written exam
	☐	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Written examination
	2 hours
	50%



Assessment Component 2
	☐	Written exam
	☒	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Written Lab Report
	2000 words
	50%



Assessment Summary
	Activity type
	Percentage

	Written exam
	50%

	Coursework
	50%

	Practical
	0

	TOTAL
	100%



READING LIST

	Module Code
	ACDA4007

	Module Title
	Physics (OME)

	Classification
	Reading List entry
	Electronic*

	Essential
	F. Beer, E. Johnson et al, Mechanics of Materials, McGraw-Hill, 2015
	☒

	Further
	Mechanics of Engineering Materials, P.P. Benham, R.J. Crawford, C.G. Armstrong, Mechanical Science, W. Bolton , Wiley-Blackwell (2006)
	☐

	Further
	Mechanical Technology, D.H. Bacon, Butterworth-Heinemann , 1998
	☒

	Further
	Journals 
IEEE Xplore, 
ACM Digital Library
	☒





	MODULE CODE:
	ACDA4008

	TITLE:		
	[bookmark: _Toc392251150][bookmark: _Toc399929579][bookmark: _Toc522734172]Mathematics

	DATED:
	15/08/2018

	
	

	LEVEL:  
	4

	CREDITS:
	20

	
	

	JACS CODE:
	H610



AIM(S)
· To provide in-depth coverage of important mathematical ideas and techniques necessary for an understanding of the mathematics encountered in sister modules.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Apply appropriate mathematical techniques to the solution of mathematical problems.

INDICATIVE CONTENT
· Fundamental Algebra/Trigonometry: Solution of Equations, matrix methods, complex numbers.
· Vector Analysis: vector rules and notation as applied to static and dynamic vector quantities.
· The Calculus: the methods of differentiation and integration, partial differentiation, 1st order differential equations.
· Statistics: Probability theory and statistical analysis.

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	0
	0%

	TOTAL
	200
	100%



ASSESSMENT
Assessment Component 1
	☒	Written exam
	☐	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Written exam 
	1.5 hours 
	50%



Assessment Component 2
	☒	Written exam
	☐	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Written exam 
	1.5 hours 
	50%



Assessment Summary
	Activity type
	Percentage

	Written exam
	100%

	Coursework
	0%

	Practical
	0%

	TOTAL
	100%



READING LIST

	Module Code
	ACDA4008

	Module Title
	Mathematics

	Classification
	Reading List entry
	Electronic*

	Essential
	Stroud, K.A. and Booth, D. J. (2013) Engineering Mathematics, 7th Edition Palgrave
	☐

	Further
	Bird J.O. (2010) Higher Engineering Mathematics, 8th Edition, Newnes 
	☒

	Further
	Singh, K. (2011) Engineering Mathematics through applications, Palgrave
	☐

	Further
	Websites 
http://www.khanacademy.org
	☐





	MODULE CODE:
	ACDA4009

	TITLE:		
	[bookmark: _Toc399929580][bookmark: _Toc522734173]Signals and Systems

	DATED:
	15/08/2018

	
	

	LEVEL:  
	4

	CREDITS:
	10

	
	

	JACS CODE:
	H610



AIM(S)
· To develop the student’s knowledge of signals both analogue and digital;
· To develop a knowledge of point to point communication systems both digital and analogue;
· To understand the need for and implementation of simple signal conditioning in analogue circuits;
· To understand the differences between point to point and multipoint communications and protocols.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Ability to recognise, understand and evaluate different signal types and protocols;
· Ability to define and implement a simple point to point signal mechanism suitable for a predetermined task

INDICATIVE CONTENT
· Analogue signals and simple conditioning.
· Digital signal protocols for point to point communications.
· Digital signal protocols for multipoint communications.
· Simple hardware transmission systems.
· Differential hardware transmission systems.

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	70
	35

	Independent learning
	130
	65

	Placement learning
	0
	0%

	TOTAL
	200
	100%





ASSESSMENT
Assessment Component 1
	☒	Written exam
	☐	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Exam 
	2 hours
	100%




Assessment Summary
	Activity type
	Percentage

	Written exam
	100%

	Coursework
	0

	Practical
	0

	TOTAL
	100%



READING LIST

	Module Code
	ACDA4009

	Module Title
	Signals and Systems

	Classification
	Reading List entry
	Electronic*

	Essential
	Haykin, Simon S; Moher, Michael (2006) - Introduction to analog and digital communications, Wiley
	☐

	Further
	 M. Vetterli, J. Kovacevic and V. Goyal, (2014) Foundations of signal processing, Cambridge University Press
	☒

	Further
	Pathan, Al-Sakib Khan; Khan, Shafiullah; Alrajeh, Nabil Ali (2016) - Wireless sensor networks: current status and future trends, CRC Press
	☒

	Further
	Journals 
IEEE Xplore
ACM Digital Library
	☒




	MODULE CODE:
	ACDA4010

	TITLE:		
	[bookmark: _Toc377979225][bookmark: _Toc497578249][bookmark: _Toc505513140][bookmark: _Toc505528572][bookmark: _Toc522734174]Study Skills

	DATED:
	15/08/2018

	
	

	LEVEL:  
	4

	CREDITS:
	10

	
	

	JACS CODE:
	H610



AIM(S)
· To provide students with the essential knowledge and techniques that underpin and enhance the learning process. Students will be encouraged to develop a positive and reflective approach to learning, and to take responsibility for their own learning. Such skills promote a deeper understanding of the topics studied throughout the Higher education programme; they support sustainable lifelong learning, and are the transferable skills desired in the employment context.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Demonstrate transferable skills in a learning environment.
· Apply an academic, positive and professional approach to their studies.

INDICATIVE CONTENT
· Defining success, personal inspiration motivation goals and values.
· Understanding the learning process e.g. definitions, the learning process, learning styles, self-belief, confidence and positive engagement, reflection, life-long learning.
· Gathering relevant information e.g. note taking, using the library and online resources.
· Communicating and presenting information e.g. presentation techniques and styles.
· Academic and Professional writing e.g. planning and structuring reports, linking ideas, using facts, opinions, analytical thinking.
· Standard referencing systems e.g. Harvard and Numeric system.
· Revision and examination techniques e.g. preparation, organisation, memory aids.
· Identifying skills e.g. self-evaluation, skills needed for higher education, transferable skills, action plans for personal development.
· Employability skills and competencies, professional presentation and self-promotion, e-Portfolio, choosing the right jobs and employers.
· Successful Self-management e.g. time management, organising space and resources, positive attitude, emotional intelligence, managing change, stress management.
· Successful Problem-solving e.g. action-plans, solution-focused thinking, thinking outside the box, creative problem-solving techniques.
· People skills: evaluating people skills, intelligence types, collaboration and team-working, leadership.
· Professional, legal, ethical and sustainability issues related to Higher Education, Employment, and Professional Practice.





LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	30
	30%

	Independent learning
	70
	70%

	Placement learning
	0
	0%

	TOTAL
	100
	100%



ASSESSMENT

Assessment Component 1
	☐	Written exam
	☒	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Essay 
	2000 words 
	100%



Assessment Summary

	Activity type
	Percentage

	Written exam
	0%

	Coursework
	100%

	Practical
	0%

	TOTAL
	100%



READING LIST

	Module Code
	ACDA4010

	Module Title
	Study Skills

	Classification
	Reading List entry
	Electronic*

	Essential
	Cottrell, S. (2015 2nd edition, Skills for Success: Personal Development and Employability, Palgrave Macmillan.
	☒

	Essential
	Cottrell, S., (2013) 4th edition, The Study Skills Handbook, Palgrave Macmillan.
	☐

	Further
	Smale, B. and Fowlie, J. (2015 How to Succeed at University: An Essential Guide to Academic Skills and Personal Development, Sage Publications Ltd.
	☒

	Further
	Cottrell, S., (2017 2nd edition Critical Thinking Skills: Developing Effective Analysis and Argument, Palgrave Macmillan.
	☐

	Further
	Duquenoy, P. (2007) 1st edition, Ethical, Legal and Professional Issues in Computing, Thomson Learning.
	☐

	Further
	Emden, J. and Becker, L. (2016) 2nd, Presentation Skills for Students, Palgrave Macmillan.
	☐

	Further
	Pears, R. and Sheilds, G. (2016) 8th edition, Cite Them Right: The Essential Referencing Guide, Palgrave Macmillan.
	☐

	Further
	Pedler , M., Burgoyne, J., Boydell, T. (2013), A Manager’s Guide to Self Development
	☒

	Further
	International Journal for Academic Development. 
	☐

	Further
	Journal of the International Consortium for Educational Development.
	☐

	Further
	International Journal of Training and Development.
	☐

	Further
	http://www.skills4study.com 
	☒

	Further
	http://www.palgrave.com/skills4study
	☒

	Further
	http://www.cipd.co.uk 
	☒

	Further
	http://www.ltscotland.org.uk/studyskills 
	☒

	Further
	http://www.bized.co.uk/reference/studyskills/index.htm 
	☒

	Further
	http://www.how-to-study.com 
	☒

	Further
	http://www.employment-studies.co.uk
	☒





	MODULE CODE:
	ACDA4011

	TITLE:		
	[bookmark: _Toc522734175]Chemistry (OME)		

	DATED:
	15/08/2018

	
	

	LEVEL:  
	4

	CREDITS:
	20

	
	

	JACS CODE:
	H610



AIM(S)
· To develop in the student an understanding of the basic chemistry and chemical mechanisms involved in the broad range of energetic and related materials used in OME.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Evaluate and communicate an understanding of reaction chemistry, the concepts of fuels and oxidisers, oxygen balance, energy, heat flow and energy release.
· Utilise data and information to formulate a plan that delivers the desired effect from an OME device

INDICATIVE CONTENT
· Atomic and molecular structures
· Solid, liquid and gaseous states
· Phase transformations
· Bonding
· Chemical reactions.
· Fuels, oxidising agents and related materials used in OME
· Physical and chemical mechanisms and kinetics involved in OME
· Introduction to Materials Science
· Introduction to materials selection for OME devices
· OME effects
· Flame, heat, light, sound and pressure effects

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	0
	0%

	TOTAL
	200
	100%










ASSESSMENT

Assessment Component 1
	☐	Written exam
	☒	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Written Assessment. 
	2000 words.
	50%



Assessment Component 2
	☒	Written exam
	☐	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Written Exam 
	2 hours
	50%



Assessment Summary
	Activity type
	Percentage

	Written exam
	50%

	Coursework
	50%

	Practical
	0%

	TOTAL
	100%



READING LIST

	Module Code
	ACDA4011

	Module Title
	Chemistry (OME)

	Classification
	Reading List entry
	Electronic*

	Essential
	Akhavan, J. The Chemistry of Explosives (Royal Society of Chemistry, 2011).
	☒

	Further
	Atkins, P. Reactions – The private life of atoms (Royal Society of Chemistry, 2013).
	☒

	Further
	Hall, C. Materials – A very short introduction (Royal Society of Chemistry, 2014).
	☐

	Further
	Wayne, R.P. Chemical Instrumentation (Oxford Chemistry Primers, RSC 1994).
	☐

	Further
	Metcalfe, I.S. Chemical Reaction Engineering – A first course (Oxford Chemistry Primers, RSC 1997).
	☐

	Further
	Lawrence, N. Wadhawan, J., Compton, R. Foundations of Physical Chemistry: Worked Examples (Oxford Chemistry Primers, RSC 1999)
	☐

	Further
	Ritchie, G., Sivia, D.S. Foundations of Physics for Chemists (Oxford Chemistry Primers, RSC 2000).
	☐

	Further
	Sivia, D.S., Rawlings, S.G. Foundations of Science Mathematics (Oxford Chemistry Primers, RSC 1999).
	☐

	Further
	Winterton, R.H.S. Heat Transfer (Oxford Chemistry Primers, RSC 1997).
	☐

	Further
	Brouard M. Reaction Dynamics (Oxford Chemistry Primers, RSC 1998)
	☐








	MODULE CODE:
	ACDA5007

	TITLE:		
	[bookmark: _Toc522734176]Computer Aided Engineering

	DATED:
	15/08/2018

	
	

	LEVEL:  
	5

	CREDITS:
	20

	
	

	JACS CODE:
	H610



AIM(S)
· To introduce students to a range of Computer Aided Engineering (CAE) methods and their applicability.
· To introduce the idea of verification and validation of CAE solutions and the relation to OME.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Demonstrate knowledge and critical understanding of CAE tools and their limitations.
· Proficiently use CAE tools to analyse and solve problems.

INDICATIVE CONTENT
· Introduction to Finite Element Analysis including the benefits of using CAE models in test & evaluation
· The finite element method and its relation to other numerical simulation methods including finite difference
· The Lagrangian and Eulerian frameworks
· Verification and Validation
· Three dimensional vector systems and their relation to numerical simulations
(i) Example of using symmetry to aid analysis: principal planes and principal stresses
(ii) Use of thin and thick-walled pressure vessels as an example of verification and validation by relation to exact analytic solutions
(iii) EM Example: predict the radiation pattern of a dipole antenna using method of moments and finite element analysis (e.g. using FeKo), and compare results to analytic solution.
· Computer aided design
· 3D Parametric Modelling
· Assemblies in CAD
· Manufacturing drawings
· Motion simulation
· Finite element analysis in CAD
· Pre- and post-processing and its relation to data visualisation
· Fast-running engineering models and their utility








LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	0
	0%

	TOTAL
	200
	100%



ASSESSMENT

Assessment Component 1
	☐	Written exam
	☒	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Assignment report
	2000 Words 
	50%



Assessment Component 2
	☒	Written exam
	☐	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Written Exam 
	2 Hours 
	50%



Assessment Summary
	Activity type
	Percentage

	Written exam
	50%

	Coursework
	50%

	Practical
	0%

	TOTAL
	100%



READING LIST

	Module Code
	ACDA5007

	Module Title
	Computer Aided Engineering

	Classification
	Reading List entry
	Electronic*

	Essential
	Bird, John O; Ross, C, Mechanical engineering principles, Routledge 3rd Ed. (2014)
	☒

	Further
	Bryan J Mac Donald, Practical Stress Analysis with Finite Elements, 2007
	☐

	Further
	F. Beer, E. Johnson et al, Mechanics of Materials, McGraw-Hill, 2015
	☒

	Further
	Mechanics of Engineering Materials, P.P. Benham, R.J. Crawford, C.G. Armstrong, Mechanical Science, W. Bolton , Wiley-Blackwell (2006)
	☐

	Further
	Mechanical Technology, D.H. Bacon, Butterworth-Heinemann , 1998
	☒





	MODULE CODE:
	ACDA5008

	TITLE:		
	[bookmark: _Toc522734177]Digital Signal Processing and Communications

	DATED:
	15/08/2018

	
	

	LEVEL:  
	5

	CREDITS:
	10

	
	

	JACS CODE:
	H610



AIM(S)
· To equip students with a critical understanding of both digital communications and digital signal processing systems. A detailed understanding of digital modulation techniques along with relevant digital signal processing methods will be developed along with a knowledge that will equip the student with the skills needed to design, analyse and simulate digital signal processing and digital communications systems.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Demonstrate detailed knowledge of the basic theoretical concepts of digital signal processing and digital communication systems;
· Demonstrate proficient use of system level simulation software. 

INDICATIVE CONTENT
· Digital signal processing: signals and sequences, the sampling theorem and digital convolution;
· Spectrum Analysis: The Discrete and Fast Fourier Transforms;
· Moving average and windowed FIR filter design and implementation, simulation of filters and DSP concepts;
· Digital Communications, Signals and Channels.

LEARNING AND TEACHING STRATEGY

The allocation of teaching to deliver the module is:

	Activity type
	Hours
	Percentage

	Scheduled learning
	30
	30%

	Independent learning
	70
	70%

	Placement learning
	0
	0%

	TOTAL
	100
	100%













ASSESSMENT

Assessment Component 1
	☐	Written exam
	☒	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Lab Report 
	2000 words
	100%



Assessment Summary
	Activity type
	Percentage

	Written exam
	

	Coursework
	100%

	Practical
	

	TOTAL
	100%



READING LIST

	Module Code
	ACDA5008

	Module Title
	Digital Signal Processing and Communications

	Classification
	Reading List entry
	Electronic*

	Essential
	Parker, M. (2017) Digital Signal Processing 101: A Practical Guide, Newnes.
	☒

	Essential
	Haykin, S. (2013) Digital Communication Systems: A Modern Introduction, John Wiley
	☐

	Further
	Giordano and A. Levesque (2015), Modeling of Digital Communication Systems Using Simulink, Wiley-Blackwell
	☒

	Further
	Sklar, B.  (2013) Digital Communications: Fundamentals and Applications, Pearson New International Edition
	☒

	Further
	Journals 
IEEE Communications Magazine
IEEE Signal Processing Magazine
	☒

	Further
	Websites 
http://www.mathworks.co.uk 
	☒





	MODULE CODE:
	ACDA5009

	TITLE:		
	[bookmark: _Toc399929585][bookmark: _Toc522734178]Electromagnetic Radiation

	DATED:
	15/08/2018

	
	

	LEVEL:  
	5

	CREDITS:
	20

	
	

	JACS CODE:
	H610



AIM(S)
· To develop a comprehensive understanding of the theoretical and practical aspects of electromagnetics
· To develop an ability to interpret results gained from electromagnetic simulation;

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Provide evidence of a systematic understanding of the scientific concepts underpinning magneto-static and AC time-harmonic problems;
· Analyse results obtained from the application of specific electromagnetic modelling techniques and correlate those results with physical characteristics.

INDICATIVE CONTENT
· Electromagnetic Theory:
· Electromagnetic spectrum;
· Electromagnetic wave properties;
· Wave guides;
· Waves and beams, phased array systems, tracking systems;
· Material Properties, Magnetization and Hysteresis, Magnetic Circuit Theory, Electromagnetic Induction, Maxwell’s Equations, Complex Impedance and Transient Circuit Theory;
· Electromagnetic compatibility testing;
· Ionising and non-ionising radiation;
· Radar Hardware;
· Lasers: properties, hazards and selection;
· Doppler effects;
· Hazards, health and safety.

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	0
	0%

	TOTAL
	200
	100%








ASSESSMENT

Assessment Component 1
	☐	Written exam
	☒	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Report
	2500 Words
	50%



Assessment Component 2
	☒	Written exam
	☐	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Written Exam 
	2 Hours 
	50%



Assessment Summary
	Activity type
	Percentage

	Written exam
	50%

	Coursework
	50%

	Practical
	

	TOTAL
	100%



READING LIST

	Module Code
	ACDA5009

	Module Title
	Electromagnetic Radiation

	Classification
	Reading List entry
	Electronic*

	Essential
	Edminister J.A. and Mahmood N., Electromagnetics, Schaum’s Outline Series, McGraw-Hill (2018)  

	☒

	Further
	Joint Services Publications (JSP), 390 Lasers.
	☐

	Further
	Joint Services Publications (JSP), 375 Health and Safety
	☐

	Further
	Journals 
IEEE Xplore
ACM Digital Library
	☒




	MODULE CODE:
	ACDA5010

	TITLE:		
	[bookmark: _Toc522734179]Principles of OME

	DATED:
	15/08/2018

	
	

	LEVEL:  
	5

	CREDITS:
	20

	
	

	JACS CODE:
	H610



AIM(S)
· To develop in the student an understanding of the types of energetic materials, the purpose for which they are used, their safe handling, movement and their responses to different stimuli.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Demonstrate knowledge and critical understanding of explosive types and their different requirements as part of an explosive train.  
· Critically analyse and apply the concepts and principles of explosives to design a suitable explosives train and reliably initiate OME devices safely and correctly.

INDICATIVE CONTENT
· Types of explosives.
· Hazards of explosives.
· Principles of Initiators
· Pyrotechnic effects
· Principles of Propellants
· Boosters and Secondary explosives
· Explosives effects and OME natures
· Explosive train design
· Introduction to detonation and deflagration
· Reliability and ageing.

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	0
	0%

	TOTAL
	200
	100%











ASSESSMENT

Assessment Component 1
	☐	Written exam
	☒	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Report 
	2,500 words
	50%



Assessment Component 2
	☒	Written exam
	☐	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Written Exam 
	2 Hours
	50%




Assessment Summary
	Activity type
	Percentage

	Written exam
	50%

	Coursework
	50%

	Practical
	0%

	TOTAL
	100%



READING LIST

	Module Code
	ACDA5010

	Module Title
	Principles of OME

	Classification
	Reading List entry
	Electronic*

	Essential
	Akhavan, J. The Chemistry of Explosives  (Royal Society of Chemistry, 2011)
	☒

	Essential
	Meyer, R, Kohler, J and Homburg, A, Explosives, (Wiley 2016)
	☒

	Further
	Agrawal, J.P.	High Energy Materials  (Wiley, 2010)
	☐

	Further
	Klapotke, T.M. Chemistry of High Energy Materials (de Gruyter, 2017)
	☒

	Further
	Maytas, R., Pachman, J. Primary Explosives  (Springer, 2013)
	☒

	Further
	Janssen, T.J. Explosive Materials: Classification, Composition and Properties  (Nova Science Publishers, 2011)
	☐







	MODULE CODE:
	ACDA5011

	TITLE:		
	[bookmark: _Toc522734180]Instrumentation and Control

	DATED:
	15/08/2018

	
	

	LEVEL:  
	5

	CREDITS:
	10

	
	

	JACS CODE:
	H610



AIM(S)
· To develop in the student an understanding of instrumentation and control systems in terms of measurement systems, instrument design and system responses through the use of practical exercises and software simulation.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Critically analyse the range of responses of specified instrumentation and control system scenarios in order to develop solutions to specified problems;
· Create with simulation software mathematical models of control and instrumentation systems, solve their time response and compare their transient and steady-state responses with given specifications.

INDICATIVE CONTENT
· Transducers, sensors and actuators
· Characteristics of measurement systems
· Control mechanisms
· Display devices and recorders
· Data acquisition system and signal conditioning

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	30
	30%

	Independent learning
	70
	70%

	Placement learning
	0
	0%

	TOTAL
	100
	100%



ASSESSMENT
Assessment Component 1 (Coursework) – 100%
	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Report 
	2500 words
	100%




Assessment Summary
	Activity type
	Percentage

	Written exam 
	0

	 Coursework
	100%

	Practical
	0

	TOTAL
	100%



READING LIST

	Module Code
	ACDA5011

	Module Title
	Instrumentation and Control

	Classification
	Reading List entry
	Electronic*

	Essential
	Nise N S. (2013) Control Systems Engineering; International Student Version , 7th Edition, Wiley.  John Wiley. 
	☐

	Further
	Dorf, R C & Bishop R H. (2016) Modern Control Systems: International Version,  Pearson
	☐

	Further
	Distenfano, J, Stubberd, A & Williams, I. (2013) Schaum’s Outline of Feedback and Control Systems, 2nd  Edition. Schaum’s Outlines.
	☐

	Further
	Franklin, G F, Powell, J D & Emami-Naeini A, ( 2014) Feedback Control of Dynamic Systems,7th Edition. Pearson. 
	☒

	Further
	Patranabis, A.  (2011) Instrumentation and Control, Prentice Hall 
	☒

	Further
	Prasad,J. Jayaswal, M & Priye,V. ( 2013) Instrumentation and Process Control, I.K International Publishing 
	☒

	Further
	Ogata, K. (2015 Modern Control Engineering, International Version, 5th Edition. Pearson.
	☐

	Further
	Journals 
IEEE Xplore
ACM Digital Library
	☒





	MODULE CODE:
	ACDA5012

	TITLE:		
	[bookmark: _Toc390856723][bookmark: _Toc391041343][bookmark: _Toc392171844][bookmark: _Toc399929588][bookmark: _Toc522734181]Research Methods

	DATED:
	15/08/2018

	
	

	LEVEL:  
	5

	CREDITS:
	10

	
	

	JACS CODE:
	H610



AIM(S)
· To underpin academic research and the third year OME Major Project, and to provide students with a comprehensive and systematic understanding of the knowledge and skills needed to collect, interpret, analyse, synthesise and present data using appropriate research methods.  The module will extend the student’s technical expertise in information systems development such that s/he is able to evaluate the suitability of different development methods for different situations.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Review critically the current research literature pertinent to a research topic and communicate the results of the research to specialist and non-specialist audiences.
· Demonstrate a sound understanding of research and development strategies and use these to produce a proposal suitable for a OME Major Project that meets ethical and sustainability guidelines.

INDICATIVE CONTENT
· Research principles and approaches (e.g. the research process, purpose, sources of data including primary/secondary research, quantitative/qualitative data, objective/hypothesis formation, reliability, validity, generalisability)
· Research design strategies, (e.g. experiments, surveys, case studies), their advantages and limitations, and their suitability to a variety of research contexts
· Data collection & sampling methods (e.g. interviews, questionnaires, observation), and their advantages and limitations in a variety of contexts 
· Data analysis of both qualitative and quantitative information, including the use of appropriate computer software
· Developing and structuring a research proposal: problem identification, formulating aims/hypotheses, sampling, sustainability and ethical issues and the practicalities of design
· Referencing conventions (e.g. the Harvard system, numeric system)
· Critical, analytical thinking and writing

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:
	Activity type
	Hours
	Percentage

	Scheduled learning
	30
	30%

	Independent learning
	70
	70%

	Placement learning
	0
	0%

	TOTAL
	100
	100%



ASSESSMENT
Assessment Component 1
	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Gobbet based on several relevant published papers
	400 words
	20%




Assessment Component 2
	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Project proposal
	2000 words
	80%




Assessment Summary
	Activity type
	Percentage

	Written exam
	0%

	Coursework
	100%

	Practical
	0%

	TOTAL
	100%



READING LIST

	Module Code
	ACDA5012

	Module Title
	Research Methods

	Classification
	Reading List entry
	Electronic*

	Essential
	Marder, M. (2011) Research Methods for Science, Cambridge University Press: Cambridge.
	☒

	Essential
	Weaver, P. (2004) Success in Your Project: a Guide to Student System Development Projects, Prentice Hall: Harlow
	☒

	Further
	Avison, D. and Fitzgerald, G. (2007) 4th Edition, Information Systems Development: Methodologies, Techniques and Tools, McGraw-Hill: Maidenhead
	☐

	Further
	Baase, S. (2008) 3rd Edition A Gift of Fire: Social, Legal, and Ethical Issues for Computing and the Internet: International Edition, Pearson: NY
	☒

	Further
	Collis, J. and Hussey, R. (2013) 3rd Edition, Business Research: S Practical Guide for Undergraduate and Postgraduate Students, Palgrave Macmillan: Basingstoke
	☐

	Further
	Klein, G. and Dabney, A. (2013) The Cartoon Guide To Statistics, Hill and Wang: NY.
	☒

	Further
	Quinn, M. J. (2009), Ethics for the Information Age: International Edition, Pearson: NY
	☒

	Further
	Yin, R K. (2018), Case Study Research: Design and Methods, Sage: Beverly Hills.
	☒

	Further
	Journals
IEEE Xplore
ACM Digital Library
	☒

	Further
	Websites
http://www.bcs.org
http://www.theregister.co.uk
	☒






	MODULE CODE:
	ACDA5013

	TITLE:		
	[bookmark: _Toc522734182]Safety & Hazard Assessment

	DATED:
	15/08/2018

	
	

	LEVEL:  
	5

	CREDITS:
	10

	
	

	JACS CODE:
	H610



AIM(S)
· To develop in the student an understanding of safety and hazard assessment. 

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Critically analyse the requirements for Safety Led Design, hazard identification (HazID) and hazard operability (HazOp) 
· Effectively communicate to specialist and non-specialist audiences the outcomes of HazID & HazOp processes.

INDICATIVE CONTENT
· Safety Led Design.
· HazID and HazOp.
· Hazard and Risk Assessment.
· Principles of ALARP.
· Safety Cases.

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	30
	30%

	Independent learning
	70
	70%

	Placement learning
	0
	0%

	TOTAL
	100
	100%



ASSESSMENT

Assessment Component 1

	☐	Written exam
	☐	Coursework
	☒	Practical


	Mode of assessment
	Volume
	Weighting

	Group Presentation 
	Present as part of a small group (15min per person) an output of a safety case. Each students contribution is assessed, group marks are not used.
	50%





Assessment Component 2
	☐	Written exam
	☒	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Report 
	Produce a report as part of a small group (2000 words per person) an output of a safety case. Each student’s contribution is assessed, group marks are not used.
	50%



Assessment Summary
	Activity type
	Percentage

	Written exam
	0%

	Coursework
	50%

	Practical
	50%

	TOTAL
	100%



READING LIST

	Module Code
	ACDA5013

	Module Title
	Safety & Hazard Assessment

	Classification
	Reading List entry
	Electronic*

	Essential
	Mannan, S,  Lees' Process Safety Essentials: Hazard Identification, Assessment and Control, Butterworth-Heinemann (6 Dec. 2013)
	☒

	Further
	Cherrie, J, Howie, R and Semple, S, Monitoring for Health Hazards at Work, Wiley-Blackwell; 4 edition (11 Jun. 2010)
	☒








	MODULE CODE:
	ACDA5014

	TITLE:		
	[bookmark: _Toc522734183]Advanced Chemistry of OME

	DATED:
	15/08/2018

	
	

	LEVEL:  
	5

	CREDITS:
	20

	
	

	JACS CODE:
	H610



AIM(S)
· To build on the concepts introduced in the level 4 Chemistry (OME) module. Expanding and extending ideas developed, introducing more detailed explanation of the chemical principles associated with the functioning of OME devices. Introduction of the concepts of materials chemistry and effects.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Critically analyse concepts of heat and thermodynamics, to explain the chemistry of solid phases and their interaction with other phases.
· Demonstrate a detailed understanding of reaction chemistry, ranging from complex chemical reactions to chemical compatibility of OME components.
· Analyse critically the design of chemical components for the life-time of an OME system or device, from manufacture, through storage, use and/or disposal.

INDICATIVE CONTENT
· Advanced chemical reactions and chemical kinetics.
· Advanced System Thermodynamics and energy release.
· Materials chemistry – states of matter, phase transformations, polymers, crystals, glasses.
· Mechanical properties of the solid state.
· Chemical compatibility and testing methods.

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	0
	0%

	TOTAL
	200
	100%











ASSESSMENT

Assessment Component 1
	☐	Written exam
	☐	Coursework
	☒	Practical


	Mode of assessment
	Volume
	Weighting

	Presentation based on application of course content to a group design/operational task
	15-minute presentation. Each student’s contribution is assessed, group marks are not used.
	50%



Assessment Component 2
	☒	Written exam
	☐	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Written Exam 
	2 hours
	50%



Assessment Summary
	Activity type
	Percentage

	Written exam
	50%

	Coursework
	

	Practical
	50%

	TOTAL
	100%



READING LIST

	Module Code
	ACDA5014

	Module Title
	Advanced Chemistry of OME

	Classification
	Reading List entry
	Electronic*

	Essential
	Akhavan, J. The Chemistry of Explosives  (Royal Society of Chemistry, 2011)
	☒

	Further
	Atkins P. The Laws of Thermodynamics: A Very Short Introduction (Royal Society of Chemistry, 2010)
	☐

	Further
	Atkins P., de Paula J., Keeler J. Atkins’ Physical Chemistry (Royal Society of Chemistry, 2017)
	☐

	Further
	Carrington, G. Basic Thermodynamics (Royal Society of Chemistry, 1994)
	☐

	Further
	Scott, S.K. Beginning Mathematics for Chemistry (Royal Society of Chemistry, 1995)
	☐

	Further
	Pilling, M.J., Seakins, P.W. Reaction Kinetics (Royal Society of Chemistry, 1995)
	☐

	Further
	Agrawal, J.P. High Energy Materials  (Wiley, 2010)
	☐

	Further
	Klapotke, T.M. Chemistry of High Energy Materials  (de Gruyter, 2011)
	☐

	Further
	Maytas, R., Pachman, J. Primary Explosives  (Springer, 2013)
	☐

	Further
	Janssen, T.J. Explosive Materials: Classification, Composition and Properties  (Nova Science Publishers, 2011)
	☐

	Further
	Wayne, R.P. Chemical Instrumentation (Oxford Chemistry Primers, RSC 1994)
	☐

	Further
	Metcalfe, I.S. Chemical Reaction Engineering – A first course (Oxford Chemistry Primers, RSC 1997)
	☐

	Further
	Lawrence, N., Wadhawan, J. Compton, R. Foundations of Physical Chemistry: Worked Examples (Oxford Chemistry Primers, RSC 1999)
	☐

	Further
	Ritchie, G., Sivia, D.S. Foundations of Physics for Chemists (Oxford Chemistry Primers, RSC 2000)
	☐

	Further
	Sivia, D.S.,  Rawlings, S.G. Foundations of Science Mathematics (Oxford Chemistry Primers, RSC 1999)
	☐

	Further
	Sivia, D.S., Rawlings S.G. Foundations of Science Mathematics: Worked Problems (Oxford Chemistry Primers, RSC 1999)
	☐

	Further
	Winterton, R.H.S. Heat Transfer (Oxford Chemistry Primers, RSC 1997)
	☐

	Further
	Brouard M. Reaction Dynamics (Oxford Chemistry Primers, RSC 1998)
	☐








	MODULE CODE:
	ACDA5015

	TITLE:		
	[bookmark: _Toc522734184]Advanced Physics of OME

	DATED:
	15/08/2018

	
	

	LEVEL:  
	5

	CREDITS:
	20

	
	

	JACS CODE:
	H610



AIM(S)
· To build on the concepts introduced in the level 4 Physics (OME) module. Expanding and extending ideas developed, introducing more detailed explanation of the physics principles associated with OME devices.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Demonstrate a critical understanding of complex mechanics, structural aspects of physics and engineering science.
· Critically analyse ballistics, blast and shock waves.
· Model OME systems and effects.

INDICATIVE CONTENT
· Mechanics and structures
· Dynamics
· Pneumatics and hydraulics
· Electromagnetic radiation in OME
· Ballistics
· Blast and shockwave
· Modelling of OME systems and effects

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	0
	0%

	TOTAL
	200
	100%













ASSESSMENT

Assessment Component 1

	☐	Written exam
	☒	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Report 
	2500 words
	50%




Assessment Component 2
	☒	Written exam
	☐	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Written Exam
	2 hours
	50%



Assessment Summary
	Activity type
	Percentage

	Written exam
	50%

	Coursework
	50%

	Practical
	0%

	TOTAL
	100%



READING LIST

	Module Code
	ACDA5015

	Module Title
	Advanced Physics of OME

	Classification
	Reading List entry
	Electronic*

	Essential
	Hearn, E.J. Mechanics of Materials, vol.1, Butterworth-Heinemann, 1997
	☐

	Essential
	Needham, C.E. Blast Waves, Springer, 2013
	☒

	Further
	Rosenberg Z., Dekel E. Terminal Ballistics, Springer 2016
	☒

	Further
	Mechanical Technology, D.H. Bacon, Butterworth-Heinemann , 1998
	☒

	Further
	Mechanics of Engineering Materials, P.P. Benham, R.J. Crawford, C.G. Armstrong, Mechanical Science, W. Bolton , Wiley-Blackwell (2006)
	☐

	Further
	Edminister J.A. and Mahmood N., Electromagnetics, Schaum’s Outline Series, McGraw-Hill (2013)  

	☒

	Further
	Journals 
IEEE Xplore, 
ACM Digital Library
	☒



	MODULE CODE:
	ACDA6006

	TITLE:		
	[bookmark: _Toc399929591][bookmark: _Toc522734185]Systems Engineering

	DATED:
	15/08/2018

	
	

	LEVEL:  
	6

	CREDITS:
	20

	
	

	JACS CODE:
	H610



AIM(S)
· To provide the students with a comprehensive and systematic understanding of the concepts underlying systems engineering;
· To provide the students with a holistic and interdisciplinary approach as a means of enabling the realisation of systems engineering in a test and evaluation environment.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Demonstrate a sound understanding of the holistic role of systems engineering, including needs analysis, developing options, assessing risk and constraints.
· Using suitable engineering design methods and tools, design a safe, instrumented test trial and/or simulation, including a robust solution to test a military system or weapon. 
· Critically evaluate the processes, design methods and tools used in the development and design of a range trial. Justification of chosen solution(s), system’s thinking and risk mitigation are key outcomes.

INDICATIVE CONTENT
· Structure of Complex Systems;
· Systems Development Process;
· Validation and verification;
· Systems Engineering Management
· Engineering Design Methods and Tools (inc V diagrams)
· Design of robust, practical and safe solutions
· Combining instrumentation, Range  operation and safety systems  to design a trial 
· Needs Analysis;
· Integration and Evaluation.

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	0
	0%

	TOTAL
	200
	100%





ASSESSMENT

Assessment Component 1
	☐	Written exam
	☒	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Report 
	2500 words
	50%



Assessment Component 2
	☒	Written exam
	☐	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Written Exam 
	2 hours
	50%



Assessment Summary
	Activity type
	Percentage

	Written exam
	50%

	Coursework
	50%

	Practical
	

	TOTAL
	100%



READING LIST

	Module Code
	ACDA6006

	Module Title
	Systems Engineering

	Classification
	Reading List entry
	Electronic*

	Essential
	Kossiakoff, A., Sweet, W., Seymour, S. and Biemer, S., Systems Engineering Principles and Practice, Wiley-Blackwell (2011).
	☒

	Further
	Blanchard, B., Systems Engineering Management 5th Edition, Wiley (2016). 
	☒

	Further
	Kasser, J., A Framework for Understanding Systems Engineering 2nd Edition, CreateSpace Independent Publish Platform (2013).
	☒

	Further
	Jenney, J., Gangl, M., Kwolek, R., Melton, D., Ridenour, N. and Coe, M., Modern Methods of Systems Engineering: With an Introduction to Pattern and Model Based Methods, CreateSpace Independent Publish Platform (2011).
	☐

	Further
	Kasser, J., Holistic Thinking: Creating innovative solutions to complex problems, CreateSpace Independent Publish Platform (2013).
	☒

	Further
	Journals 
ACM Transactions on Information Systems;
Journal of Data and Information Quality;
Journal of the ACM;
Journal of Systems Engineering and Electronics
	☒








	MODULE CODE:
	ACDA6007

	TITLE:		
	[bookmark: _Toc399929593][bookmark: _Toc522734186]Remote Sensing and Imaging

	DATED:
	15/08/2018

	
	

	LEVEL:  
	6

	CREDITS:
	20

	
	

	JACS CODE:
	H610



AIM(S)
· This module provides students with a comprehensive and systematic understanding of the capabilities and technologies of modern remote sensing and imaging systems. The student’s technical skills will be developed to allow them to select appropriate systems for given case studies, to identify any operational issues that might negatively affect an operations project, and to identify workable solutions to these problems.

LEARNING OUTCOMES

Upon successful completion of this module, the student will be able to:
· Demonstrate a sound understanding of the capabilities of modern remote sensing and imaging systems;
· Demonstrate a sound understanding of the technologies underlying modern remote sensing and imaging systems;
· Critically discuss the operational issues encountered by users of modern remote sensing and imaging systems;
· Evaluate, select and apply appropriate technologies and techniques to meet the requirements of an operations project.

INDICATIVE CONTENT
· Lenses and optics suitable for optical, lidar and radar systems;
· IR/UV signatures; stealth;
· Aerial vs. Satellite imaging; advantages and disadvantages;
· Advanced image analysis diagnostic techniques (such as cross and auto correlation) through the use of appropriate software application.
· Imaging technologies; accuracy, resolution and distortion;
· Real-time data acquisition; high speed digital video; video tracking;
· Applications of remote sensing and imaging.

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	0
	0%

	TOTAL
	200
	100%







ASSESSMENT

Assessment Component 1

	☐	Written exam
	☒	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Report 
	3500 words
	70%



Assessment Component 2
	☒	Written exam
	☐	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Written Exam 
	2 hours
	30%



Assessment Summary
	Activity type
	Percentage

	Written exam
	30%

	Coursework
	70%

	Practical
	

	TOTAL
	100%



READING LIST

	Module Code
	ACDA6007

	Module Title
	Remote Sensing and Imaging

	Classification
	Reading List entry
	Electronic*

	Essential
	T. Lillesand, R. Kiefer and J. Chipman, Remote Sensing and Image Interpretation, Enschede, Wiley, 2015
	☒

	Essential
	Paul Gibson and Clare Power, Introductory Remote Sensing Principles and Concepts, Routledge, 2000
	☒

	Further
	W. G. Rees, Physical Principles of Remote Sensing, 3rd edition, 2012 
	☒

	Further
	Journals 
http://remotesensing.usgs.gov/index.php (USGS)
https://eros.usgs.gov/ (USGS)
	☒






	MODULE CODE:
	ACDA6008

	TITLE:		
	[bookmark: _Toc522734187]Scientific Principles of OME Design

	DATED:
	15/08/2018

	
	

	LEVEL:  
	6

	CREDITS:
	20

	
	

	JACS CODE:
	H610



AIM(S)
· To develop in the student a systematic understanding of the scientific principles behind the design of OME, their mode of operation and the outcomes to be expected from their correct functioning. 

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Demonstrate a systematic understanding of the scientific principles behind OME design.
· Critically analyse and select appropriate OME to produce a given effect.

INDICATIVE CONTENT
· Material properties relevant to shock
· Penetration mechanics
· Formation of EFPs and shaped charge jets.
· Ballistics design
· Fluid-structure interactions
· Designing for blast and fragmentation effects
· Arming, fusing and firing.

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	0
	0%

	TOTAL
	200
	100%



ASSESSMENT

Assessment Component 1
	☒	Written exam
	☐	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Written Exam 
	2 hours
	50%






Assessment Component 2
	☐	Written exam
	☒	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Report 
	3000 words
	50%



Assessment Summary
	Activity type
	Percentage

	Written exam
	50%

	Coursework
	50%

	Practical
	0

	TOTAL
	100%



READING LIST

	Module Code
	ACDA6008

	Module Title
	Scientific Principles of OME Design

	Classification
	Reading List entry
	Electronic*

	Essential
	Akhavan, J The Chemistry of Explosives (Royal Society of Chistry, 2011) 
	☒

	Further
	Agrawal, J.P. High Energy Materials (Wiley, 2010)
	☐

	Further
	Carlucci, D.E & Jacobson, S.S Ballistics: Theory and Design of Guns and Ammunition (CRC Press, 2013)
	☐

	Further
	Klapotke, Thomas M Chemistry of High Energy Materials (de Gruyter, 2011)
	☐

	Further
	Maytas, R & Pachman, J Primary Explosives (Springer, 2013)
	☐

	Further
	Zukas, J.A. & W. Walters Explosive Effects and Applications (Springer, 2013)
	☐








	MODULE CODE:
	ACDA6009

	TITLE:		
	[bookmark: _Toc399929595][bookmark: _Toc522734188]Structural Mechanics

	DATED:
	15/08/2018

	
	

	LEVEL:  
	6

	CREDITS:
	20

	
	

	JACS CODE:
	H610



AIM(S)
· To develop in the student a systematic understanding of the various material responses that might be encountered in a weapons trial given the forces and loading rates.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Demonstrate a systematic understanding of the similarities and differences between different classes of material 
· Critically analyse how a particular material would behave in a scenario relevant to trials activities
· Validate material models against empirical trials

INDICATIVE CONTENT
· Statics – structural response
· Effect of vibration on structures. When will it fall down/apart?
· Stiffness
· Strength of materials and ways of measuring it
· Yield in metals vs yield in polymers. 
· Hardness
· Brittleness and ductility
· How materials fail, the causes of failure.
· Toughness
· How strength/failure is affected by deformation, pressure, rate and temperature.  
· Ceramics and glass
· Civil engineering of materials: concrete, sand/soil, clay and rock
· Response of geological materials to mechanical stimulus and how this is affected by environment (moisture) and constraint
· Common approaches taken to prediction of material properties
· Common tools used in predicting material response.

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	0
	0%

	TOTAL
	200
	100%



ASSESSMENT

Assessment Component 1
	☐	Written exam
	☒	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Essay 
	2500 words
	50%



Assessment Component 2
	☒	Written exam
	☐	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Written Exam
	2 hours
	50%



Assessment Summary
	Activity type
	Percentage

	Written exam
	50%

	Coursework
	50%

	Practical
	

	TOTAL
	100%



READING LIST

	Module Code
	ACDA6009

	Module Title
	Structural Mechanics

	Classification
	Reading List entry
	Electronic*

	Essential
	Hibbeler, R, Mechanics of Materials (Prentice Hall, 2018)
	☒

	Further
	Grady, D & Grady, D	Fragmentation of Rings and Shells (Springer, 2006)
	☐

	Further
	Hearn, Hetherington, J & Smith, P, Blast and Ballistics Loading of Structures (CRC Press, 1994)
	☐

	Further
	Zukas, J.A & Walters W, Explosive Effects and Applications (Springer, 2013)
	☐

	Further
	Mhta, P.K & Monteira, P. J Concrete: Microstructure, Properties and Materials (McGraw-Hill, 2013) 
	☐

	Further
	Journals 
IEEE Xplore
ACM Digital Library
	☒

	Further
	Websites
MIT Open Courseware - http://ocw.mit.edu/courses/mechanical-engineering/2-080j-structural-mechanics-13-10j-fall-2002/
	☒



	MODULE CODE:
	ACDA6010

	TITLE:		
	[bookmark: _Toc522734189]OME Technical Research and Development

	DATED:
	15/08/2018

	
	

	LEVEL:  
	6

	CREDITS:
	20

	
	

	JACS CODE:
	H610



AIM(S)
· To provide a comprehensive and systematic understanding of the knowledge and skills needed to collect, interpret, analyse and present data from OME research activities. This module will extend the student’s technical expertise in research and development such that s/he will be able to evaluate the suitability of different methods for different situations and be able to produce a technical survey paper.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Critically review research literature pertinent to an OME topic and communicate the results of the research to specialist and non-specialist audiences verbally and in the form of a technical research paper
· Critically demonstrate an understanding of research and development strategies to produce a Project proposal, and analyse the relationship between a project specification and results obtained
· To develop suitable solutions for evaluating, managing and analysing data from a wide range of sources, including energetic trials and experiments.
· Critically analyse the relationship between a project specification and results accrued following experimentation.

INDICATIVE CONTENT
· Research methods and application
· Application of Research and Development methodologies at an advanced level.
· Mathematics for OME
· Statistical techniques for data analysis: 
· Frequency distributions, descriptive statistics, the normal curve, percentiles and standard scores, hypothesis development, confidence limits
· Correlation coefficients, the t test, chi-square test
· Software for statistical analysis
· Research design strategies; experiments, surveys and case studies.  
· Developing and structuring a research proposal.
· Critical, analytical thinking and writing








LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	0
	0%

	TOTAL
	200
	100%




ASSESSMENT

Assessment Component 1
	☐	Written exam
	☒	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Report
	3000 words individual report as part of a group project. Each student’s contribution is assessed, group marks are not used.
	50%



Assessment Component 2
	☐	Written exam
	☐	Coursework
	☒	Practical


	Mode of assessment
	Volume
	Weighting

	Group Presentation 
	15 min presentation per person. Each student’s contribution is assessed, group marks are not used.
	50%



Assessment Summary
	Activity type
	Percentage

	Written exam
	0%

	Coursework
	50%

	Practical
	50%

	TOTAL
	100%



READING LIST

	Module Code
	ACDA6010

	Module Title
	OME Technical Research and Development

	Classification
	Reading List entry
	Electronic*

	Essential
	Marder, M. (Research Methods for Science, (Cambridge University Press 2011)
	☒

	Essential
	Weaver, P. Success in Your Project: a Guide to Student System Development Projects (Prentice Hall 2004)
	☒

	Further
	Avison, D., Fitzgerald, G. Information Systems Development: Methodologies, Techniques and Tools (McGraw-Hill 2006) 
	☒

	Further
	Baase, S. A Gift of Fire: Social, Legal, and Ethical Issues for Computing and the Internet: International Edition (Pearson 2012)
	☒

	Further
	Collis, J., Hussey, R. Business Research: a Practical Guide for Undergraduate and Postgraduate Students, (Palgrave Macmillan 2013)
	☐

	Further
	Klein, G., Dabney, A. The Cartoon Guide To Statistics (Hill and Wang 2013)
	☒

	Further
	Quinn, M. J. Ethics for the Information Age: International Edition (Pearson 2015)
	☒

	Further
	Yin, R K. Case Study Research:Design and Methods, (Sage 2018).
	☒

	Further
	IEEE Xplore
	☒

	Further
	ACM Digital Library
	☒





	MODULE CODE:
	ACDA6011

	TITLE:	
	[bookmark: _Toc522734190]OME Manufacturing and Processing

	DATED:
	15/08/2018

	
	

	LEVEL:  
	6

	CREDITS:
	20

	
	

	JACS CODE:
	H610



AIM(S)
· To enable the students to design, operate and control a manufacturing system or process. 
· To provide the students with the tools and techniques required to design and maintain a manufacturing process capable of robustly producing OME of an acceptable safety and quality standard

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Systematically analyse the requirements of a typical manufacturing system and gain an appreciation of the various viewpoints concerned, including workplace, product safety, quality and operational efficiency.
· Apply the principles of systems thinking to design and specify a capable manufacturing system, including identification of the means of operation, and the phases responsible for the delivery of OME design features critical to quality and safety. 

INDICATIVE CONTENT
· Requirements of the manufacturing system.
· Constraints imposed on the manufacturing system
· Process functionality; process flow and routing.
· Functional Failure Modes Analysis (FFMEA)
· Lean manufacturing, approach, tools and principles
· Manufacturing safety 
· Critical process identification
· Robust design, including the effects of process noise on the system
· Manufacturing process management

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	0
	0%

	TOTAL
	200
	100%







ASSESSMENT

Assessment Component 1
	☐	Written exam
	☒	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Report
	3000 words individual report as part of a group project. Each student’s contribution is assessed, group marks are not used.
	50%



Assessment Component 2
	☐	Written exam
	☐	Coursework
	☒	Practical


	Mode of assessment
	Volume
	Weighting

	Group Presentation 
	15 min presentation per person. Each student’s contribution is assessed, group marks are not used.
	50%



Assessment Summary
	Activity type
	Percentage

	Written exam
	0%

	Coursework
	50%

	Practical
	50%

	TOTAL
	100%



READING LIST

	Module Code
	ACDA6011

	Module Title
	OME Manufacturing and Processing

	Classification
	Reading List entry
	Electronic*

	Essential
	Kossiakoff, A., Sweet, W., Seymour, S. and Biemer, S., Systems Engineering Principles and Practice, Wiley-Blackwell (2011).
	☒

	Further
	D. Bradley, D. Seward, D. Dawson, and S. Burge. "Mechatronics and the Design of Intelligent Machines and Systems" Stanley Thornes, 2000, ISBN 0-7487-5443-1
	☒

	Further
	Jenney, J., Gangl, M., Kwolek, R., Melton, D., Ridenour, N. and Coe, M., Modern Methods of Systems Engineering: With an Introduction to Pattern and Model Based Methods, CreateSpace Independent Publish Platform (2011).
	☐

	Further
	Kasser, J., Holistic Thinking: Creating innovative solutions to complex problems, CreateSpace Independent Publish Platform (2013).
	☒






	MODULE CODE:
	ACDA6012

	TITLE:		
	[bookmark: _Toc522734191]OME Breakdown & Disposal

	DATED:
	15/08/2018

	
	

	LEVEL:  
	6

	CREDITS:
	20

	
	

	JACS CODE:
	H610



AIM(S)
· To develop a comprehensive understanding of the design and construction of OME items to allow them to apply suitable methods and understand how to classify, safely breakdown and dispose of OME items.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Systematically understand different types of OME, assess their hazards stating how they are utilised within OME systems.
· Critically analyse scientific analytical tools that can be applied to a range of OME systems.
· Demonstrate systematic knowledge of the principles of classification and re-classification of OME packaging and individual components when broken down. 

INDICATIVE CONTENT
· Understanding the boundaries of the safe breakdown and disposal of OME systems
· Design, construction and operation of OME.
· Tools and techniques that can be applied to the breakdown of OME. 
· Classification and packaging of OME and components.
· Select and implement the correct disposal techniques of OME and components.
· Environmental impacts of the disposal of OME and components. 

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	0
	0%

	TOTAL
	200
	100%





ASSESSMENT

Assessment Component 1
	☐	Written exam
	☒	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Report
	3000 words individual report as part of a group project. Each student’s contribution is assessed, group marks are not used.
	50%



Assessment Component 2
	☐	Written exam
	☐	Coursework
	☒	Practical


	Mode of assessment
	Volume
	Weighting

	Group Presentation 
	15 min presentation per person. Each student’s contribution is assessed, group marks are not used.
	50%



Assessment Summary
	Activity type
	Percentage

	Written exam
	0%

	Coursework
	50%

	Practical
	50%

	TOTAL
	100%



READING LIST

	Module Code
	ACDA6012

	Module Title
	OME Breakdown & Disposal

	Classification
	Reading List entry
	Electronic*

	Essential
	Goad, K. J. W.; Halsey, D. H. J, (1982), Ammunition (Including Grenades and Mines), Brassey’s (UK)
	☐

	Essential
	J. W. Ryan (1997), Guns, Mortars and Rockets (Brassey's New Battlefield Weapons Systems & Technology Series into the 21st Century), Brassey's (UK)
	☐

	Essential
	T. K. Garland-Collins; C. A. Sparkes; R. G. Lee; Editor-R. G. Lee; Editor-J. F. Rouse (1997), Guided Weapons (Land Warfare, Brassey's New Battlefield Weapons Systems and Technology Series Into the 21st Century, V. 5), 
	☐
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AIM(S)
· To provide a comprehensive and systematic understanding of the knowledge and skills needed to design and undertake OME tests and trials.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:  
· Develop systematic experiments to specification(s) in order to design, plan and undertake OME trials.
· Interpret and critically analyse data from trials & tests and to communicate the technical results. 

INDICATIVE CONTENT
· Test and evaluation methods and applications.
· Large scale tests and trials. 
· Diagnostic selection, application and interpretation.
· Quality standards, safe systems of work and maintenance regimes.

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	0
	0%

	TOTAL
	200
	100%




ASSESSMENT

Assessment Component 1
	☐	Written exam
	☒	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Report
	3000 words individual report as part of a group project. Each student’s contribution is assessed, group marks are not used.
	50%





Assessment Component 2
	☐	Written exam
	☐	Coursework
	☒	Practical


	Mode of assessment
	Volume
	Weighting

	Group Presentation 
	15 min presentation per person. Each student’s contribution is assessed, group marks are not used.
	50%



Assessment Summary
	Activity type
	Percentage

	Written exam
	0%

	Coursework
	50%

	Practical
	50%

	TOTAL
	100%



READING LIST

	Module Code
	ACDA6013

	Module Title
	OME Test & Evaluation

	Classification
	Reading List entry
	Electronic*

	Essential
	Suceska, M, Test Methods for Explosives (Shock Wave and High Pressure Phenomena), Springer, 1995
	☒
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AIM(S)
· To provide a comprehensive and systematic knowledge of explosives safety, legislation and regulations. 

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Comprehensively interpret and communicate the legal requirements for explosives legislation.
· Demonstrate a systematic knowledge of the key safety and security requirements for the manufacture and storage of explosives.

INDICATIVE CONTENT
· Explosives authorisations and licensing
· Building construction and type
· Separation Distances and structural Justifications
· Safety requirements
· Security provisions

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	0
	0%

	TOTAL
	200
	100%



ASSESSMENT

Assessment Component 1
	☐	Written exam
	☒	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Report
	3000 words individual report as part of a group project. Each student’s contribution is assessed, group marks are not used.
	50%





Assessment Component 2
	☐	Written exam
	☐	Coursework
	☒	Practical


	Mode of assessment
	Volume
	Weighting

	Group Presentation 
	15 min presentation per person. Each student’s contribution is assessed, group marks are not used.
	50%



Assessment Summary

	Activity type
	Percentage

	Written exam
	0%

	Coursework
	50%

	Practical
	50%

	TOTAL
	100%



READING LIST

	Module Code
	ACDA6014

	Module Title
	OME Safety, Legislation and Regulations

	Classification
	Reading List entry
	Electronic*

	Essential
	Explosives Regulations 2014 (amendment) regulations 2016 (ER 2014)
	☒
	Essential
	ER2014 Guidance on regulations - Safety Requirements L150
	☒
	Essential
	ER2014 Guidance on regulations - Safety Provisions L150
	☒
	Further
	MoD Explosives Regulations (JSP 482)
	☒
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AIM(S)
· To underpin the importance of technical authoring and communication and provide a comprehensive and systematic understanding of the knowledge required, including; preparing technical instructions and manuals and supporting documents, communicating complex and technical information, gathering and disseminating technical information to customers, designers, and manufacturers.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Systematically understand the requirements for visual aids, the principles of cognitive psychology, analyse source material and communicate ideas effectively.
· Design and deliver instructional materials, manage complex writing and design projects and use appropriate multimedia applications.

INDICATIVE CONTENT
· Process analysis.
· Cognitive and educational psychology that relate to visual aids, such as visual perception, gestalt grouping, matching of intellectual and visual inferences
· Professional communication for engineers and scientists.
· Editing and visual design.
· Document control and publications management.
· Specialized documents; proposal writing and document design.
· The advantages of a multimedia approach to technical authoring.
· Manipulate data using a variety of tools to provide insight and information.
· Develop ways of writing and communicating with different audiences.

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	0
	0%

	TOTAL
	200
	100%







ASSESSMENT

Assessment Component 1
	☐	Written exam
	☒	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Report
	3000 words 
	50%



Assessment Component 2
	☐	Written exam
	☐	Coursework
	☒	Practical


	Mode of assessment
	Volume
	Weighting

	Presentation 
	15 min presentation
	50%



Assessment Summary
	Activity type
	Percentage

	Written exam
	0%

	Coursework
	50%

	Practical
	50%

	TOTAL
	100%



READING LIST

	Module Code
	ACDA6015

	Module Title
	Technical Authoring

	Classification
	Reading List entry
	Electronic*

	Essential
	Riordan, D, Technical Report Writing Today, Wadsworth Publishing, 2013
	☐

	Further
	R. Lachman, J. L. Lachman and  E. C. Butterfield, Cognitive Psychology and Information Processing: An Introduction, Psychology Press; 22 Dec. 2015
	☒

	Further
	Smith, S.C.H, Academic Presentations: EAP Foundation, Evident Press, 2018
	☒
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AIM

· To provide the student with an in-depth knowledge of the behaviour of materials in their operating environments, to gain a critical understanding of the principles and potential applications of a range of advanced engineering materials.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Demonstrate analytical knowledge of strain, fracture, fatigue and corrosion mechanisms and phenomena.
· Critically evaluate the environmental degradation of both metals and non-metals and suggest methods of protection, demonstrating analytical skills in mechanical failure modes.
· Systematically analyse structure-property relationships and behaviours of a range of advanced engineering materials, including potential applications.

INDICATIVE CONTENT
· Stress-strain responses for common engineering materials, plastic yield, strain hardening and flow stress
· Alloys and structures, micro-mechanisms of fracture, fracture mechanics and fatigue mechanisms
· Corrosion of ferrous and non-ferrous metals
· The effects of machining OME materials
· Advanced traditional machining
· High speed machining
· Non-traditional machining
· Thermal cutting processes
· Abrasion processes
· Ultrasonics
· Water jetting
· Coatings and additives
· Environmental considerations of materials selection

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:

	Activity type
	Hours
	Percentage

	Scheduled learning
	60
	30%

	Independent learning
	140
	70%

	Placement learning
	0
	0%

	TOTAL
	200
	100%



ASSESSMENT

Assessment Component 1
	☒	Written exam
	☐	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Exam 
	2Hours 
	50%



Assessment Component 2
	☐	Written exam
	☒	Coursework
	☐	Practical


	Mode of assessment
	Volume
	Weighting

	Report 
	3000 words 
	50%



Assessment Summary
	Activity type
	Percentage

	Written exam
	50%

	Coursework
	50%

	Practical
	

	TOTAL
	100%



READING LIST

	Module Code
	ACDA6016

	Module Title
	Materials Science

	Classification
	Reading List entry
	Electronic*

	Essential
	Dowling, N. E., Mechanical Behaviour of Materials: Engineering Methods for Deformation, Fracture and Fatigue (Wiley, 2012)
	☒

	Further
	El-Hofy, H., Fundamentals of Machining Processes, Conventional and Nonconventional Processes, 2nd Edition (CRC Taylor & Francis, 2013)
	☒

	Further
	Roberge, P. R., Corrosion Engineering: Principles and Practice (McGraw Hill, 2008)
	☒

	Further
	Suresh, S., Fatigue of Materials (Cambridge University Press, 1998)
	☒

	Further
	Hosford, W. F. and Cadell, R. M., Metal Forming: Mechanics and Metallurgy (Cambridge University Press, 2014)
	☒
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AIM(S)
· To provide an opportunity for the student to develop and demonstrate their ability to manage a significant project of their own choice, related to the major themes of their chosen course.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Critically evaluate technical and other literature and to apply the evidence gathered in order to solve a complex problem
· Demonstrate a professional and systematic approach to the solution of complex problems 
· Demonstrate high level professional skills to present information both orally and in a written form 
· Demonstrate the ability, as an individual, to plan a complex project and to produce a convincing artefact as a solution to the problem
· Understand and effectively apply the legal ethical and professional issues in the development of a project

INDICATIVE CONTENT
· Overview of research and development methodologies suitable for student projects.
· Overview of common statistical techniques
· Visualisation of different data types
· Ethical issues
· Sustainability issues
· Establishing and justifying metrics, analysis of test results e.g. including software benchmarking, 
· Contingency planning
· Development of documentation for academic projects
· Presentation of work produced to an academic audience
· Subject-specific content as required

LEARNING AND TEACHING STRATEGY

The study time for the module is divided as follows:
	Activity type
	Hours
	Percentage

	Scheduled learning
	25
	6%

	Independent learning
	375
	94%

	Placement learning
	0
	0%

	TOTAL
	400
	100%





ASSESSMENT

Assessment Component 1

	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Report
	Project Proposal (1000 words)
	10%




Assessment Component 2

	☐	Written exam
	☐	Coursework
	☒	Practical



	Mode of assessment
	Volume
	Weighting

	Presentation
	Presentation and Q&A (10mins & 10mins)
	10%




Assessment Component 3

	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Report
	Dissertation (8000 words)
	75%




Assessment Component 4

	☐	Written exam
	☐	Coursework
	☒	Practical



	Mode of assessment
	Volume
	Weighting

	Exhibition Board
	N/A
	5%



The OME Major Project module deviates from the standard assessment recommendations given in the quality handbook due to its special role within the programme. This module has been developed and perfected over many years and it was found that without several levels of intermediate assessment then students tended to fall behind on this module. The inclusion of the exhibition board was included to boost the employability skills of graduates which is presented to invited employers at the annual graduation show.

Assessment Summary
	Activity type
	Percentage

	Written exam
	0%

	Coursework
	75%

	Practical
	25%

	TOTAL
	100%





READING LIST
	Module Code
	ACDA6017

	Module Title
	OME Major Project

	Classification
	Reading List entry
	Electronic*

	Essential
	Avison, D. and Fitzgerald, G. (2007), Information Systems Development: Methodologies, Techniques and Tools, 4th Edition McGraw-Hill: Maidenhead.
	☒

	Essential
	Kranzler, J.H. (2017) Statistics for the Terrified, 6th Edition , Rowman & Littlefield, Lanham.
	☒

	Essential
	McCormac, C and Davis, J. (2012) Research Project Success: The Essential Guide for Science and Engineering Students. RSC Publishing, Cambridge
	☒

	Essential
	O’Leary, Z. (2013) The Essential Guide to Doing Your Research Project, 3rd Edition, SAGE Publications Ltd
	☒

	Essential
	Saunders, M., Lewis, P. and Thornhill, A. (2015), Research Methods for Business Students, 7th Edition FT/Prentice Hall: Harlow
	☒

	Further
	Baase, S. (2012), A Gift of Fire: Social, Legal, and Ethical Issues for Computing and the Internet: International Edition, 4th Edition Pearson: NY 
	☒

	Further
	Collis, J. and Hussey, R. (2014) Business Research: a Practical Guide for Undergraduate and Postgraduate Students, 4th Edition, Palgrave Macmillan: Basingstoke
	☒

	Further
	Cottrell, S.(2017) Critical Thinking Skills: Developing Effective Analysis and Argument, Palgrave Study Guides, 3rd Edition, Palgrave Macmillan: Basingstoke
	☒

	Further
	Davies, M. B.  and Hughes, N. (2014) Doing a Successful Research Project: Using Qualitative Or Quantitative Methods. 2nd Edition, Palgrave Macmillan: Basingstoke
	☒

	Further
	Dawson, C.W. (2015) Projects in Computing and Information Systems: a Student’s Guide, 3rd Edition Pearson Higher Education
	☐

	Further
	Denscombe, M (2015) The Good Research Guide, 5th Edition OU Press: Buckingham
	☒

	Further
	Few, S (2012) Show Me the Numbers: Designing Tables and Graphs to Enlighten, Analytics Press: Burlingame.
	☐

	Further
	Quinn, M. J. (2016) Ethics for the Information Age: International Edition, 7th Edition, Pearson: NY
	☐

	Further
	Yin, R K, (2013) Case Study Research: Design and Methods, 5th Edition, Sage: Beverly Hills.
	☐
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