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	1
	Programme Title
	Nuclear Science and Technology

	2
	Programme Code
	MATT42

	3
	JACS Code
	H821, J510

	4
	Level of Study
	Postgraduate

	5a
	Final Qualification
	MSc

	5b
	Position in the QAA Framework for Higher Education Qualifications
	Masters

	6a
	Intermediate Qualification(s)
	None

	6b
	Position in the QAA Framework for Higher Education Qualifications
	Masters

	7
	Teaching Institution (if not Sheffield)
	Nuclear Technology Education Consortium (NTEC) members: namely the University of Birmingham, University of Central Lancashire, the University of Leeds, the University of Liverpool, the University of Manchester, the University of Sheffield, Nuclear Department Defence Academy

	8
	Faculty
	Engineering

	9
	Department
	Materials Science and Engineering

	10
	Other Department(s) involved in teaching the programme
	Relevant departments from each of the NTEC members

	11
	Mode(s) of Attendance
	Full-time or Part-time

	12
	Duration of the Programme
	1 year or 2/3 years

	13
	Accrediting Professional or Statutory Body
	The Engineering Council through the Institute of Materials, Minerals and Mining

	14
	Date of production/revision
	June 2012, March 2021, February 2023


15. Background to the programme and subject area
	With the on-going need to address global warming in a power-hungry world nuclear-generated electricity is an important part of the energy mix, as it is able to provide base load electricity production without producing large volumes of carbon dioxide. To meet this need new generations of reactor are being developed to enable efficient and safe nuclear power generation. In addition there are needs to decommission the earlier generations of nuclear reactors as they reach the end of their working life and to clean up legacy wastes that arose from the early civil and defence nuclear programmes. Nuclear waste immobilisation is therefore important for dealing with these legacy wastes as well as other wastes that are currently being produced or might be produced in the future. Overall, the science and technology of nuclear engineering are important areas of expertise in today’s world and this programme is aimed at both new graduates who wish to enter the nuclear industry and those already in the industry who wish to develop their background knowledge and skills.
By its very nature the nuclear industry is a large-scale enterprise involving expertise in many different aspects of physical science and engineering. The programme described here reflects the wide ranging nature of the nuclear industry in that it involves a consortium of UK universities (the Nuclear Technology Education Consortium – NTEC) and other higher education institutions that can cover all aspects of the subject from reactor physics, through safety, policy and licensing to decommissioning, waste management and disposal. At Sheffield, the Immobilisation Science Laboratory, which is part of the Department of Materials Science and Engineering, offers particular expertise in the important area of nuclear waste immobilisation and clean-up. Therefore students who register with NTEC at Sheffield will major in the waste immobilisation and decommissioning aspects of the course. In particular students registering at Sheffield will have the opportunity to undertake their research project in any of the major materials technologies used for waste immobilisation namely cements, ceramics or glasses.


16. 16. Programme aims
	The aims of the programme are:
1) To enable the student to obtain a grounding in the fundamental disciplines of nuclear science and technology at the graduate level.
2) To provide the student with experience of practical industrial applications of nuclear engineering principles as applied to the nuclear industry.
3) To enable the student to obtain a sound platform for more advanced and specialised education in nuclear science and technology.
4) To give the student more specialised education in nuclear-related disciplines, science and management via their individual selection from the subjects in the elective course units in nuclear engineering.
5) To enable the student to complete, through their previous learning, a lengthy self-initiated piece of industrially-based research work using the latest advances in nuclear science and technology.
6) To develop an original area of knowledge relevant to the industrial environment evidenced by a dissertation.


17. Programme learning outcomes
	Knowledge and understanding: On completion of the course, students will have knowledge and understanding of:

	K1
	the basic science and technology for preparing and disposing of nuclear fuel.

	K2
	the fundamental principles of processing, storage and disposal of nuclear wastes.

	K3
	the financial and economic evaluation of projects and the implementation of modern project management techniques.

	K4
	how to approach and conduct literature research in an organised way and present it in a coherent form.

	K5
	how to create a original logically-argued and broadly-researched document placing the subject in context with a comprehensive analysis of the outcome.

	Depending on the options chosen, students will also have knowledge and understanding of some of the following.

	K6
	the scientific and engineering principles of decommissioning redundant nuclear plant.

	K7
	the design and planning of an effective decommissioning programme, including the use of robotic techniques.

	K8
	the basic elements of the nuclear processes and nuclear reactors.

	K9
	the science of radiation as applied to nuclear processes, its effects on people and how to mitigate these.

	K10
	the techniques and philosophy of criticality safety management and relevant national and international standards.

	K11
	the use of materials in nuclear reactors, including their lifetime behaviour.

	K12
	the regulatory and licensing issues for the operation of nuclear plant, including plant under decommissioning.

	K13
	the thermal hydraulic processes involved in the transfer of power from the core to secondary systems of nuclear power plants.

	K14
	the concepts of risk management by reference to nuclear and other systems, including the mathematical analysis of risk.

	K15
	the main scientific principles and legislative drivers underlying the carrying out of radiological impact assessments.

	K16
	the important role that public perception, attitudes and beliefs play in environmental decision making.

	K17
	the design issues relevant to safety-critical systems, including hazard identification and analysis techniques.


	Intellectual skills: On completion of the course, students should be able to:

	I1
	analyse and critically evaluate the information from the teaching component of the course, reading from other sources and drawing on their own experience to develop a broad-based approach to nuclear science and technology which they can apply in their own work-place.

	I2
	work as a group to analyse problems in nuclear science and technology and present solutions.

	I3
	select appropriate methods of data analysis (e.g. software, mathematical models) to produce useful results.

	I4
	synthesise scientific, management and/or mathematical principles to provide solutions to problems in nuclear science and technology.

	I5
	plan and implement an assignment of around 2000 words specific to the subject of any one unit.

	I6
	plan and implement a significant investigative project in nuclear science and technology as applied to their workplace and communicate the results in the form of a dissertation.


	Practical skills: On completion of the course, students should be able to:

	P1
	search for information, and classify, review and write it into an ordered form as a major assignment or dissertation.

	P2
	conduct an investigation into wasteform development or performance.

	Depending on the options chosen, students should also be able to do some of the following:

	P3
	operate and use nuclear radiation detectors and interpret data collected from radioactive sources.

	P4
	run computer simulations and apply industry codes to practical case studies.

	P5
	prepare a safety case and analyse risk.

	P6
	assess the performance of materials subject to intense irradiation.


	Transferable skills: On completion of the course, students should be able to:

	T1
	work in groups to solve problems.

	T2
	create a coherent and logically argued report from a variety of sources.

	T3
	search and retrieve information from libraries and the web.

	T4
	plan and carry out a substantial programme of investigation and summarise results in writing.


18. Teaching, learning and assessment
	Development of the learning outcomes is promoted through the following teaching and learning methods:
The teaching and learning pattern is generally the same for all course units and involves guided pre-reading, a one week contact period and then a post-unit period during which students are expected to assimilate the information they have received, undertake further reading as required and prepare suitable assessed work. During each of the one week contact periods a range of teaching and learning methods will be used. These will include traditional lectures, group work and practical classes.
· Direct teaching (K1-K3, K6-K17, P1, P5-P6)
· Self-directed learning (K1-K17, I1-I5, P1-P2, T2-T4)
· Practical classes (P3)
· On-line practical work (P4-P5)
· Student presentations (K1-K3, K6-K17, I1-I2, T1)
· Group work (K1-K3, K6-K17, T1)
· Joint discussion and in-unit course work including written assignments which must be researched and written logically (K1-K3, K6-K16, I1-I4, P1, P3-P4, T2-T3)
· Research project (K4-K5, I6, P2, T4)


	Opportunities to demonstrate achievement of the learning outcomes are provided through the following assessment methods:
The assessment pattern is generally the same for all course units (excluding the research project) and involves a written examination, a short (in-unit) assessment and a substantial post-unit assignment.  In certain cases the written examination may be replaced by an additional assignment. The exact nature of the assessment will vary from module to module but may include problems based exercises, case studies or essay type work.
In-unit assessment (K1-K3, K5-K17, I1-I4, P1, P4-P5, T1)
Essays and reviews, presentations, group work.
Post-unit assessment (K1-K3, K6-K17, I1-I4, P1, P3-P6, T2-T3)
A written assignment based on the subject matter of the unit and, where applicable, on the student’s experience in the workplace.
Written examination (K1-K3, K6-K17, I1, I4, P1, P4)
Short (2hr) open or closed book examinations.
Research project and dissertation 
Each student undertakes a major piece of research in the University in which they are registered. The project is assessed via a dissertation (K4-K5, I1, I3-I6, P1-P2, T4).


19. Reference points
	The learning outcomes have been developed to reflect the following points of reference:
Subject Benchmark Statements
https://www.qaa.ac.uk/quality-code/subject-benchmark-statements
Framework for Higher Education Qualifications (2014)
https://www.qaa.ac.uk/docs/qaa/quality-code/qualifications-frameworks.pdf
University Vision
https://www.sheffield.ac.uk/vision
Learning and Teaching Strategy (2016-21)
https://www.sheffield.ac.uk/polopoly_fs/1.661828!/file/FinalStrategy.pdf
In defining NTEC’s concept and portfolio, input has been received from many sources including the representatives of the nuclear industry, the Nuclear Academic Industry Liaison Society (NAILS who have unanimously endorsed NTEC), and EPSRC.  The feedback received from this extensive dialogue has confirmed that NTEC's portfolio and delivery formats will meet the needs of the broad nuclear sector.


20. Programme structure and regulations
	Students registered for NTEC at Sheffield will take MAT6860 (N10) Nuclear Waste Immobilisation and Disposal. They will then select 7 elective 15 credit modules. All the modules are taught in a one-week block format spaced at intervals during the academic year. Each module is taught by and at one of the collaborating institutions. Students will be required to undertake approximately 20 hours of preparation prior to each concentrated week of teaching. This may include pre-reading, research and exercises or the preparation of a short presentation to be delivered at the start of the taught week. Following the taught week students will be required to undertake a post-module assignment which will require approximately 70 hours of input. In some cases, a module examination may follow a few weeks after the delivery of the taught material.
Full-time students take the taught modules over a nine-month period. The research project is undertaken primarily over the remaining 3 months, although some initial work can be undertaken at earlier stage of the year. Part-time students will take the suggested/recommended stream modules in Year 1 and the electives in Year 2. They will then undertake the research project and dissertation in the third year. Students registered for NTEC at Sheffield will undertake a research project involving an investigation into nuclear wasteform development and/or performance. The project could involve either a substantial experimental investigation or be modelling based. The research project will be undertaken under the supervision of Sheffield but, particularly for part-time students, the work may be carried out in industry.

	Detailed information about the structure of programmes, regulations concerning assessment and progression and descriptions of individual modules are published in the University Calendar available on-line at http://www.sheffield.ac.uk/calendar


21. Student development over the course of study
	Students undergo an induction day prior to beginning the programme. Throughout the course students will be kept informed of developments by the NTEC office based in Manchester as well as the Sheffield course director. The course modules will be run as short course blocks at any of the sites involved with NTEC.  Students therefore need to be available to attend courses taught on different sites – the sites attended will depend on the 7 options chosen. Discussions will be held with full time students during this period in order to identify a research topic and supervisor. Information to guide students’ choices will be available in the course booklet and additional guidance will be available from the course director at Sheffield.
Once the taught component of the course is complete students are required to apply the knowledge and skills obtained from the taught component of the course in undertaking and writing up a major piece of research. The research project may involve industrial collaboration. During this stage of the course the students’ prime point of contact will be their project supervisor and although more general guidance will still be available from the course director and the NTEC office.


22. Criteria for admission to the programme
	II:2 in a relevant science or engineering discipline. In the case of an applicant with industrial experience, other qualifications may be considered on a case to case basis.
Candidates from outside the UK must be proficient in the use of the English language and have a minimum TOEFL score of 100, an IELTS score of 7 with a minimum of 6.5 in each component or a Cambridge Advanced Certificate grade C.
Detailed information regarding admission to the programme is available at http://www.shef.ac.uk/study


23. Additional information
	Additional information about NTEC can be found at http://www.ntec.ac.uk/

	This specification represents a concise statement about the main features of the programme and should be considered alongside other sources of information provided by the teaching department(s) and the University. In addition to programme specific information, further information about studying at The University of Sheffield can be accessed via our Student Services web site at www.shef.ac.uk/ssid.
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