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	Awarding Institution/Body:		
	University of Wales Trinity Saint David

	PSRB(s) associated with final award:
	Pearson

	Other accreditation:
	N/A

	Teaching Institution:		
	Pembrokeshire College

	Award Title:	
	HNC

	Degree name:				
	Process Operations Engineering 

	Intermediate Awards:			
	N/A

	Exit Awards:
	N/A

	Programme JACS Code:		
	H800

	UCAS code:
	UCAS code for a new programme will be added after validation

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

	
	☒	Part-time

	
	☐	Distance Learning

	
	☐	Other (specify)
……………………………….

	Duration: 
	☒	Standard (AQH 6.2)

	
	☐	Non-standard (specify)
……………………………….

	Location(s) of delivery: 		
	Pembrokeshire College

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

	
	☐	Welsh

	
	☐	English and Welsh (bilingually)

	
	☐	Other (specify)
………………………………

	QAA Subject Benchmarking Statement(s):
	
Subject Benchmark Statement
Engineering - February 2015

	Other external benchmarks:
	
· 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
· Well-being of Future Generations (Wales) Act 2015
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	PROGRAMME SUMMARY

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

	Module Status
(CR / CM / O)
	Shared with other programmes

YES/NO

	Module Code
	Module Title
	New or Existing
	Credits
	Level
	Assessment summary
	
	

	PCPO4000
	Engineering Mathematics
	N
	20
	4
	Component 1 – 50% 
Coursework: Time Constrained Assessment (1 ½ hours)

Component 2 – 50% 
Coursework: Time Constrained Assessment (1 ½ hours)
	CM
	Yes

	PCPO4001
	Engineering Science
	E
	10
	4
	Component 1 – 100% weighting

Coursework: Time Constrained Assessment (1 ½ hours)
	CM
	No

	PCPO4002
	Research Study and Presentation Skills
	N
	10
	4
	Component 1 – 100% 
Coursework: Portfolio (3 components)
	CM
	Yes

	PCPO4003
	Environmental Protection and Sustainable Manufacturing Systems
	N
	10
	4
	Component 1 – 100% weighting

Coursework – Written assessment (2000 words)
	CM
	No

	PCPO4004
	Industrial Process Operation and Control
	N
	20
	4
	Component 1 – 50% weighting
Coursework – Written assessment (2000 words)

Component 2 – 50% weighting
Coursework – Written assessment (2000 words)

	CM
	No

	PCPO4005
	Plant Maintenance and Asset Care
	N
	10
	4
	Component 1 – 100% weighting

Coursework – Written assessment (2000 words)
	CM
	No

	PCPO4006
	Process Safety Systems
	N
	20
	4
	Component 1 – 50% weighting
Coursework – Written assessment (2000 words)

Component 2 – 50% weighting
Coursework – Written assessment (2000 words)
	CM
	No

	PCPO4007
	Process Engineering Practice
	N
	20
	4
	Component 1 – 50% weighting
Coursework – Written Assessment (2000 words)

Component 2 – 50% weighting
Coursework – Written assessment (2000 words)
	CM
	No




[bookmark: _Toc487805072]Programme Overview
Higher National Certificates equip graduates ready for the world of work and provide an existing workforce with relevant, valuable vocational skills.  Increasingly the HNC represents a preferable alternative for those who want practical higher education qualifications with future career prospects and continues to be recognized as a benchmark qualification for engineering industries. The recent development and growth of Higher Education relies on institutions developing stronger links with local business to respond to their needs and that of the general employment market. Pembrokeshire College has strong links with, and the support of, energy industry employers. The HNC Process Operations Engineering programme has been developed at the request of local energy industry employers.  Employer engagement is managed through meetings that take place between the College and employer organisations such as Valero and Dragon LNG, whereby progression from level 3 programmes to higher education is a requirement.  It has been recognized that higher education has not enabled process operations staff a clear path, with many having to resort to more traditional HE routes in the past.  This has disadvantaged a large proportion of the employee base within the energy industry.  
In initial consultation with employers within the energy industry, they are very supportive of the programme and its content.  In particular, Process Safety Management remains a focus of the Health & Safety Executive and the COMAH Strategic Forum.  Stakeholders in all sectors where there is potential for major accidents or catastrophic incidents, are encouraged to understand how the underlying principles of process safety can be applied to the management of hazards and risks in their business.
The programme provides the knowledge, understanding and analytical skills to inform current and future professionals and draws on a wide range of intellectual resources, theoretical perspectives, academic disciplines and practical activities. The programme will encourage student research and discussion in relation to current issues of process operations, ethics, safety, legislation, environmental change and sustainability.
Entry will be granted to applicants who demonstrate the academic ability and potential to benefit from the programmes. Applications from students with relevant industrial experience will be considered on their own merit at interview and based on their experience and other qualifications they may have gained.
The programme has been designed with level 4 modules that provide essential subject knowledge for working at a professional level within the Process Industry. 
HNC students must achieve 120 credits consisting of 8 level 4 modules. 

Employability
The development of employability skills is embedded in to the delivery of all modules. The expectation is that the  majority of learners on programme are employed in process engineering industries and the delivery benefits from extensive sharing of good practice across the industry sector. 
Learners that are not employed are able to access the Pembrokeshire College employment bureau to develop opportunities to gain work experience. 
The HNC programme allow progression to career paths in the engineering sector. It promotes inclusivity, allowing recruits from a wide demographic the opportunity of study they might not have, without the flexibility and regional availability of its delivery. 

Learning, teaching and assessment strategy.  
Each module is individually assessed. HNC students must achieve 120 credits consisting of 8 level 4 modules. Non completing students may be offered opportunities to re-sit the subject to University exam board approval and subject to the rules of legitimate failure. Any progression issues will be guided by the Performance Indicators as described in University of Wales: Trinity Saint David Academic Quality Handbook. 
The programme uses a range of assessment methods so that all students are given opportunities to demonstrate their strengths and in order to promote their key skills. 
The programme of assessment aims to measure the skill and competence of the individual student by means of a structured and integrated approach to defined coursework assessment. The assessment strategy has been devised to reflect the diverse nature of the module content with a balance between modules which are assessed through assignments, coursework.


Student consultation
Students are consulted on quality, programme content and appropriateness of teaching and learning strategies. This is undertaken through direct discussion with groups of learners and the completion of end of module review forms. This information is used to inform the annual programme review to ensure students and employers needs are fully met. 


Additional costs for students
There are no additional costs for the students as all course fees and other costs are covered by employers.

[bookmark: _Toc487805073]Programme Structure

Part Time HNC Process Operations Engineering
LEVEL 4

	Year 1 Part-Time (80 credits)

	PCPO4000
	Engineering Mathematics (20)
	Level 4

	PCPO4001
	Engineering Science (10)
	Level 4

	PCPO4002
	Research Study and presentation Skills (10)
	Level 4

	PCPO4003
	Environmental protection and Sustainable Manufacturing Systems (10)
	Level 4

	[bookmark: _GoBack]PCPO4004
	Industrial Process Operations and Control (20)
	Level 4

	PCPO4005
	Plant Maintenance and Asset Care (10)
	Level 4

	Year 2 Part-Time (40 credits)

	PCPO4006
	Process Safety Systems (20)
	Level 4

	PCPO4007
	Process Engineering Practice  (20)
	Level 4

	Exit with HNC Award (120 credits)



The programme is structured such that the modules delivered are in line with employer requirements and the expected level of experience of the candidates.  This allows access to 80 credits of study in year 1 with a subsequent 40 credits in year 2.
[bookmark: _Toc487805074]Programme Aims 
	The programme has the following general educational and specific aims:

· To Develop the education and training of technicians to a professional level in a variety of types of technical work including, fundamentals, environmental protection, maintenance, control and safety systems for process industries.

· To provide a process industry specific course to equip students with the necessary skills, underpinning knowledge, understanding and motivation to prepare them for a range of technical roles within process industries.

· Provide an opportunity for process industry technicians to achieve a nationally recognized qualification at level 4 (HNC).
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Proposed programme learning outcomes.

The following statements are taken from Engineering Council’s The Accreditation Of Higher Education Programmes - UK Standard for Professional Engineering Competence, Third edition. Published, May 2014. 

	Programme Learning Outcomes

	A1  Knowledge and understanding of the scientific principles underpinning relevant current technologies, and their evolution

	A2  Knowledge and understanding of mathematics and an awareness of statistical
methods necessary to support application of key engineering principles.

	

	B2  Ability to apply quantitative methods in order to understand the performance of systems and components within a process operations engineering context.

	B3  Ability to use the results of engineering analysis to solve engineering problems
and to recommend appropriate action

	

	C1 Define the problem, identifying any constraints including environmental and
sustainability limitations; ethical, health, safety, security and risk issues; intellectual property; codes of practice and standards within a process operations engineering context.

	C2 Communicate their work to technical and non-technical audiences.

	C3 Apply problem-solving skills, technical knowledge and understanding to create or adapt design solutions that are fit for purpose including operation, maintenance, reliability etc.

	

	D3  Understanding of the requirement for engineering activities to promote sustainable development

	D4 Awareness of relevant legal requirements governing engineering activities, including personnel, health & safety, contracts, intellectual property rights, product safety and liability issues within a process operations engineering context.

	D5 Awareness of risk issues, including health & safety, environmental and commercial risk within a process operations engineering context.

	

	E1 Knowledge of contexts in which engineering knowledge can be applied (eg operations and management, application and development of technology, etc)

	E2 Understanding of and ability to use relevant materials, equipment, tools, processes, or products  within a process operations engineering context.

	E4 Ability to use and apply information from technical literature

	E5 Ability to use appropriate codes of practice and industry standards

	E7 Awareness of team roles and the ability to work as a member of an engineering team within a process operations engineering context..

	

	F1 Apply their skills in problem solving, communication, information retrieval, working with others and the effective use of general IT facilities.



Each of the above PLOs are covered by at least 2 modules at the level four (taking into account individual patterns of study). 

20
Table 2.5.1 maps the above PLOs to each unit.
	
	Level 4

	Programme Outcomes
	Engineering Mathematics
	Engineering Science
	Research Study and Presentation Skills
	Environmental Protection and Sustainable Manufacturing Systems
	Industrial Process Operations and Control
	Plant Maintenance and Asset Care
	Process Safety Systems
	Process Engineering Practice 

	A1
	
	
	
	
	
	
	
	

	A2
	
	
	
	
	
	
	
	

	B2
	
	
	
	
	
	
	
	

	B3
	
	
	
	
	
	
	
	

	C1
	
	
	
	
	
	
	
	

	C2
	
	
	
	
	
	
	
	

	C3
	
	
	
	
	
	
	
	

	D3
	
	
	
	
	
	
	
	

	D4
	
	
	
	
	
	
	
	

	D5
	
	
	
	
	
	
	
	

	E1
	
	
	
	
	
	
	
	

	E2
	
	
	
	
	
	
	
	

	E4
	
	
	
	
	
	
	
	

	E5
	
	
	
	
	
	
	
	

	E7
	
	
	
	
	
	
	
	

	F1
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	 N/A
3.2 [bookmark: _Toc487805078]Work-based Learning
	 N/A
3.3 [bookmark: _Toc473021773][bookmark: _Toc473021774][bookmark: _Toc473021775][bookmark: _Toc473021776][bookmark: _Toc473021777][bookmark: _Toc473021778][bookmark: _Toc473021779][bookmark: _Toc473021780][bookmark: _Toc473021781][bookmark: _Toc473021782][bookmark: _Toc318984547][bookmark: _Toc487805079]Sustainability Statement and the Well-being of Future Generations (Wales) Act 2015
The importance of the Process Industries in implementing environmental and sustainability issues means that sustainability is incorporated into many areas of the taught aspects of the programme. In particular, the environmental protection and sustainable manufacturing systems module demonstrates the good practice adopted by Pembrokeshire College in pursuit of sustainable development. In accordance to each College’s stated policy on sustainability these awards have been designed with the additional aim of preparing students to be global citizens of the 21st Century and enable students to develop their understanding of the interdependent, globalised world in which we all live and equip them with the skills to address the emerging local and global challenges that they will face in their lifetime. Specifically consideration has been given:

a)	To embed ESDGC into the curriculum
b)	To develop independent thinking skills that enables the students to make up their own minds and decide how to act in global matters.
c)	To help students appreciate, whatever they are studying, there are connections with other subjects, topics, issues and the ‘big picture’ of the wider world.


  
	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 
	

	PCPO4000
	
	
	
	
	
	
	

	PCPO4001
	
	
	
	
	
	
	

	PCPO4002
	
	
	
	
	
	
	

	PCPO4003
	
	
	
	
	
	
	

	PCPO4004
	
	
	
	
	
	
	

	PCPO4005
	
	
	
	
	
	
	

	PCPO4006
	
	
	
	
	
	
	

	PCPO4007
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MODULE CODE:	PCPO4000
TITLE:	 		Engineering Mathematics		
DATED:		23/08/2018

LEVEL:  		4		
CREDITS:		20		

JACS CODE:		H800	


AIM(S)
· To develop an understanding of the relevance of mathematics in engineering. 
· To develop the ability to solve engineering mathematical problems.

LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to:

1. Demonstrate an understanding of the mathematics needed for engineering.
2. Apply appropriate techniques to solve problems.

INDICATIVE CONTENT
· Basic algebra and trigonometry. Quadratic equations. Indices and logarithms. Trigonometric functions. 
· Arithmetic and geometrical progressions.
· Graphs of functions. 
· Complex Numbers. De Moivre’s theorem. Applications. 
· Determinants and matrices and applications. Solution of systems of linear equations. 
· Differentiation of polynomial, logarithmic and exponential functions and of trigonometric functions. Rules of differentiation. Applications of differentiation. Maxima and minima. 
· Integration as the reverse of differentiation. Integration of standard functions and using simple substitutions. Numerical integration. Applications of integration. 



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

	Time Constrained Assessment 
	1.5 hours 
	50%




Assessment Component 2

	☐	Written exam
	☒	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Time Constrained Assessment
	1.5 hours
	50%




Assessment Summary
	Activity type
	Percentage

	Written exam
	0

	Coursework
	100%

	Practical
	0

	TOTAL
	100%






READING LIST

	Module Code
	–PCPO4000

	Module Title
	Engineering Mathematics

	Classification
	Reading List entry
	Electronic*

	Essential
	Stroud K A & Booth D J. Engineering Mathematics, 7th Edition. Palgrave Macmillan. ISBN: 9781137031204 (2013)
	☐

	Essential
	Singh K. Engineering Mathematics Through Applications, 2nd Edition. Palgrave Macmillan. ISBN: 9780230274792 (2014)
	☐

	Essential
	Bird J O. Higher Engineering Mathematics, 8th Edition. Routledge. ISBN: 9781138673571 (2017)
	☐

	Further
	Croft A, Davison R, Hargreaves M. Introduction to Engineering Mathematics. Prentice Hall. ISBN: 0201624427 (1995)
	☐

	Further
	https://www.vlebooks.com/vleweb/Product/Index/50853 - Bird J O. Higher Engineering Mathematics, 6th Edition.
	☒


	Further
	https://www.vlebooks.com/vleweb/Product/Index/697383 - Glyn J. Modern Engineering Mathematics, 5th Edition.
	☒



 


MODULE CODE:	PCPO4001
TITLE:			Engineering Science
DATED:		23/08/2018

LEVEL:  		4	
CREDITS:		10	

JACS CODE:		H800


AIM(S)
· To introduce the principles of engineering science.

LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Demonstrate a knowledge and understanding of the science of matter as it applies to a wide range of engineering applications. 
· Demonstrate a knowledge and understanding of the basic thermal, electrical and optical behaviour of matter. 
· Demonstrate a knowledge and understanding of the nature of electromagnetic waves and appreciate how these can be manipulated. 
· 

INDICATIVE CONTENT

· Physical quantities, units, dimensions, uncertainties in measurement; 
· States of matter, kinetic theory, phases and phase diagram; thermal properties of matter; 
· Heat capacity, latent heat, relationship between heat work and internal energy, thermodynamic system and processes, heat conduction/convection/radiation; Electrical properties of matter; including electric charge, Coulomb's law, electric field, electric potential and potential energy, charge conduction, resistance conductivity and resistivity; 
· Introduction to waves, electromagnetic waves, particle nature of electromagnetic waves, the electromagnetic spectrum; 
· Optical behaviour of matter; reflection, refraction, and refractive index; The behaviour of mirrors, prisms and lenses; Associated practical work will cover experimental techniques, accuracy and errors, common measurement devices such as multimeters, thermocouples, strain gauges. 








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
	
	

	TOTAL
	100
	100%



ASSESSMENT

Assessment Component 1
(Tick one)
	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Time Constrained Assessment 
	1 ½ hours
	100%




Assessment Summary
	Activity type
	Percentage

	Written exam
	

	Coursework
	100%

	Practical
	

	TOTAL
	100%




READING LIST

	Module Code
	PCPO4001

	Module Title
	Engineering Science

	Classification
	Reading List entry
	Electronic*

	Essential
	Tooley M. and Dingle L. Engineering science: For Foundation Degree and Higher National. Routledge. ISBN: 9781856177757 (2012)

	☐

	Essential
	Bolton W.C. Engineering Science 6th edition.  CRC press.  ISBN: 9781138828933 (2015)
	☒

	Further
	Hughes, C. Hughes, E. Bolton, W.C.  Engineering Science. - Fourth Edition.  Harlow : Longman (1994)
	☐

	Further
	Breithaupt J. AQA Physics A AS Student Book: Student's Book. OUP Oxford. ISBN: 9780748782826 (2008)
	☐





MODULE CODE:	PCPO4002
TITLE:			Research, Study and Presentation Skills
DATED:		23/08/2018

LEVEL:  		4
CREDITS:		10

JACS CODE: 	H800


AIM(S)
To develop a candidate’s study skills, enabling them to maximise their potential on the course and equipping them with the appropriate study and presentation skills to succeed in their studies and in their future careers. 

LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to:

1. Demonstrate a knowledge and understanding of research skills and methods to present findings in a format appropriate to the assignment. 
2. Demonstrate an ability to use ICT to record, organise and present information. 

INDICATIVE CONTENT
· Study skills - Methods used for self-directed study, strategies for effective note taking for lectures, assessments and research. Techniques for analytical, technical, argumentative, scientific or descriptive report writing. Evaluation of sources and organisation of information to form a structured and logical argument supported by reference to reputable and appropriate sources. Critical analytical thinking, problem solving and decision making strategies.
· Research methods - Evaluation of sources, organisation of information,  referencing systems and methods, selection of suitable, reputable and appropriate sources, analysis of data. Primary and secondary data. Qualitative and quantitative analysis.
· Presentation skills - Forming structured and logical arguments, using presentation software and formal and informal presentations. Technical, research and academic report writing, including appropriate referencing system and techniques. First, second and third person narrative.
· Application of ICT - Presentation and analysis of research findings using ICT in a format appropriate to the situation. Use and application of specific software (e.g. MS office including Word, Excel, PowerPoint, Visio, Project and MatLab. 
· Time management - Planning, allocation of time, assessing demands, matching study tasks to the available time, time division, reflection on progress.



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

	Portfolio
	3 components
	100%




Assessment Summary
	Activity type
	Percentage

	Written exam
	0

	Coursework
	100

	Practical
	0

	TOTAL
	100%






READING LIST

	Module Code
	PCPO4002

	Module Title
	Research, Study and Presentation Skills

	Classification
	Reading List entry
	Electronic*

	Essential
	Thiel D. Research Methods for Engineers. Cambridge University Press. ISBN: 9781107034884 (2016)

	☐

	Essential
	Marder M. Research Methods for Science. Cambridge University Press. ISBN: 9780521145848 (2011)
	☐

	Essential
	Cottrell S. The Study Skills Handbook, 4th Edition. Palgrave Macmillan. ISBN: 9781137289254 (2013).
	☐

	Further
	R Murray. The Handbook of Academic Writing. Open University Press. ISBN: 9780335219339 (2008). 

	☐

	Further
	Baxter L., Hughes C., Tight M. How to Research, 4th Edition. Open University Press. ISBN: 9780335238675 (2010)
	☐






MODULE CODE:	PCPO4003
TITLE:	Environmental Protection and Sustainable Manufacturing Systems
DATED:		23/08/2018

LEVEL:  		4	
CREDITS:		10	

JACS CODE:		H800


AIM(S)
· This module is designed to introduce students to the processes required to ensure plant and equipment is operated in compliance with environmental regulations. In addition, it will make students aware of the issues associated with operational efficiency, sustainability and the conservation of energy in industrial process operations.


LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:

· Identify and explain issues associated with ensuring a manufacturing process is designed, operated and maintained to meet environmental regulations and guidelines.
· Explain issues associated with ensuring a manufacturing process is designed and operated to meet best practice with respect to the conservation of energy, use of sustainable energy and renewable resources.


INDICATIVE CONTENT
· Conservation of energy – Laws, principles and application.
· Sustainable energy generation – Energy, material and heat recovery, entropy. 
· Waste water monitoring and treatment - Waste chemical recovery, analytical and detection systems. 
· Emissions to atmosphere – Detection and monitoring systems, particulate and carbon capture, IPPC, Regulatory and legal standards (i.e. Green Dragon, ISO14001, Natural Resources Wales, EA).  
· Waste stream monitoring - Discharge consent limits, climate change act, carbon reduction commitment (CRC). 
· Application of Biofuels - Alternative fuels and methods of power generation.
· Energy improvement techniques – Continuous improvement, value stream mapping (VSM), lean manufacturing principles, fault finding methods.
· Hierarchy of energy options – Elimination of waste, improved efficiency, sustainability, low impact, high impact.
· Reducing energy losses – Building, plant, equipment and process design,  lagging, insulation, trace heating, super conductors, lighting systems, heat recovery, heat pumps, heat exchange, steam recovery, system net gain.
· Seasonal thermal energy heat storage (STES) systems, liquid metal heat storage, evaporation cooling systems, condensate recovery.
· Review of case studies.

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
(Tick one)
	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Written assessment.


	2000 words
	100%




Assessment Summary
	Activity type
	Percentage

	Written exam
	

	Coursework
	100%

	Practical
	

	TOTAL
	100%






READING LIST

	Module Code
	PCPO4003

	Module Title
	Environmental Protection and Sustainable Manufacturing Systems

	Classification
	Reading List entry
	Electronic*

	Essential
	Boyle G., Everett B. and Ramage J.  Energy Systems and Sustainability. OUP Oxford ISBN: 9780199261796, (2003).
	☐

	Essential
	Kemp W.H. The renewable energy handbook: the updated comprehensive guide to renewable energy and independent living.  Tamworth, Ontario : Aztext Press (2009)
	☒

	Essential
	Boyle G.  Renewable Energy: Power for a Sustainable Future, 4th edition. OUP Oxford, ISBN: 9780199545339, (2017).
	☐

	Further
	Waters B. Introduction to Environmental Management.  ISBN 9780415534413 (2013).
	☐

	Further
	Sadiq N. and Khan A. ISO14001 Step by Step: A Practical Guide. ITGP, ISBN: 9781849281027, (2011).
	☐

	Further
	Robertson M. Sustainability Principles and Practice, 2nd edition. Routledge, ISBN: 9781138650244, (2017).
	☐





MODULE CODE:	PCPO4004
TITLE:			Industrial Process Operations and Control
DATED:		23/08/2018

LEVEL:  		4	
CREDITS:		20	

JACS CODE:		H800


AIM(S)
· To introduce students to a range of industrial processes and the elements that are required to ensure consistent and effective control is maintained over the plant and equipment.


LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:
· Explain the elements required to ensure effective control is maintained over an industrial process.
· Select an appropriate control strategy and develop an operational procedure based on knowledge of the industrial process.
· Effectively operate a virtual industrial process to meet the specific requirements of the manufacturing standard operating procedure and batch sheet record.


INDICATIVE CONTENT
· Industrial process measurement: Temperature, pressure, flow and level.
· Control types - Sequential, open loop, closed loop, two-step, three- term (PID), cascade. 
· Indicators - Analogue, digital, recorders, loop powered indicators, mimic panels, control room consoles. 
· Augmented reality – Application of AR and VR in an industrial environment.
· Control system tuning techniques - Ultimate cycle, reaction curve, adaptive, self-tuning. 
· Control system regulators – Valves, motors, actuators, electrical, hydraulic, pneumatic equipment and systems. 
· Process applications – Types of industrial processes, process equipment and systems. 
· Overview of computerised control systems – PLC, DDC, DCS, SCADA. 
· Control rooms – evolution, layout, operations, communication protocols, ergonomics, human factors. 
· Application of process control techniques using industrial process virtual environment (examples: processing techniques, tank filling, pumping operations, material transfer, product mixing, material conveying, simple distillation, fractional distillation, vacuum distillation, power generation, plant start-up and shutdown, process change over, duty/standby systems.




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
	
	

	TOTAL
	200
	100%




ASSESSMENT

Assessment Component 1
(Tick one)
	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Written Assessment
	2000 words
	50%




Assessment Component 2
(Tick one
	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Written Assessment
	2000 words
	50%




Assessment Summary
	Activity type
	Percentage

	Written exam
	

	Coursework
	100

	Practical
	

	TOTAL
	100%



READING LIST
	Module Code
	PCPO4004

	Module Title
	Industrial Process Operation and Control

	Classification
	Reading List entry
	Electronic*

	Essential
	Bolton, W. Instrumentation and control systems, 2nd  edition.  Newnes, ISBN: 9780081006177. (2015)
	☐

	Essential
	Holloway, M. D. and Nwaoha , C. Process Plant Equipment: Operation, Control, and Reliability. Wiley-Blackwell, ISBN: 9781118022641, (2012).
	☐

	Further
	Bolton, W. Mechatronics: Electronic Control Systems in Mechanical and Electrical Engineering, 6th edition. Pearson Education, ISBN: 9781292076683, (2015).
	☐

	Further
	Nise, N. S. Control Systems Engineering, 6th Edition.  John Wiley & Sons, ISBN: 9780470646120, (2011).
	☐

	Further
	Lieberman, N. Troubleshooting Process Operations, 4th edition. Penn Well Books, ISBN: 9781593701765, (2009).
	☐

	Further
	Merritt, C. Process Steam Systems: A Practical Guide for Operators, Maintainers and Designers. Wiley-Blackwell, ISBN: 9781118877180, (2015).
	☐





MODULE CODE:	PCPO4005
TITLE:			Plant Maintenance and Asset Care
DATED:		23/08/2018

LEVEL:  		4	
CREDITS:		10	

JACS CODE:		H800


AIM(S)
· To introduce students to asset care strategies and methodologies that are used to ensure plant and equipment meets the operational needs of the business.


LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:

· Explain maintenance strategies and asset care methodologies.
· Select an appropriate maintenance strategy based on an assessment of the operational, business and legal requirements for the asset.
· Develop and implement asset care improvement techniques.


INDICATIVE CONTENT
· The syllabus will cover the need for maintenance with respect to system life cycle (design, commissioning, useful life, decommissioning) including legal requirements, operating efficiency. 
· Types of maintenance for example planned preventative, unplanned corrective and condition based maintenance methodologies. 
· Condition based monitoring strategies – Vibration, temperature, sound analysis, Infrared analysis, crack detection, data analysis.
· Resource implications of maintenance strategies. 
· Maintenance procedures and strategies - Total Productive Maintenance (TPM), Reliability Centred Maintenance (RCM) and Value Driven Maintenance (VDM). 
· Maintenance planning and scheduling. 
· Improvement techniques – OPEX, FMECA, Kaizan, 5S, and six sigma. 
· Decommissioning procedures and criteria with respect to system life cycle. 
· Environmental Issues and regulatory compliance. Health and Safety requirements. 
· System maintenance – fault finding, root cause analysis, validation, verification, calibration, reporting, safe systems of work.
· System commissioning – Design qualification (DQ), installation qualification (IQ), operation qualification (OQ) and process qualification PQ, system validation.
· Good manufacturing practice (GMP), good engineering practice (GEP), good automated manufacturing practice (GAMP). 





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
	
	

	TOTAL
	100
	100%




ASSESSMENT

Assessment Component 1
(Tick one)
	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Written assessment


	2000 words 
	100%




Assessment Summary
	Activity type
	Percentage

	Written exam
	

	Coursework
	100%

	Practical
	

	TOTAL
	100%




READING LIST
	Module Code
	PCPO4005

	Module Title
	Plant Maintenance and Asset Care

	Classification
	Reading List entry
	Electronic*

	Essential
	Narayan, V. Effective Maintenance Management: Risk and Reliability Strategies for Optimizing Performance. Industrial Press Inc., ISBN: 9780831131784, (2004).
	☐

	Essential
	Levitt, Joel Handbook of Maintenance Management.  Industrial Press Inc. ISBN: 9780831133894, (2009).
	☐

	Further
	Clade, J.‎ and  Brumbach, M. Industrial Maintenance, 2nd edition. CENGAGE Delmar Learning, ISBN: 9781133131199, (2013).
	☐

	Further
	NCCER. Industrial Maintenance. Electrical & Instrumentation Level 4 Trainee Guide, 3rd edition. Pearson, ISBN: 9780136099550, (2009).
	☐

	Further
	Green, D. Industrial maintenance, 3rd edition. Ingram, ISBN: 9780826936417, (2010).
	☐

	Further
	Wireman, T. Preventive Maintenance (Maintenance Strategy). Industrial Press Inc., ISBN: 9780831133009, (2007).
	☐

	Further
	Borris, S. Total Productive Maintenance: Proven Strategies and Techniques to Keep Equipment Running at Maximum Efficiency. 
McGraw-Hill Education, ISBN: 9780071467339, (2006).
	☐

	Further
	Campbell, J. D. and ‎ Reyes-Picknell, J. V. Uptime: Strategies for Excellence in Maintenance Management, 3rd Edition. Productivity Press, ISBN: 978-1482252378, (2015).
	☐

	Further
	Moubray, J. Reliability-Centered Maintenance, 2nd edition. Butterworth-Heinemann, ISBN: 978-0750633581, (1999).
	☐





MODULE CODE:	PCPO4006
TITLE:			Process Safety Systems
DATED:		23/08/2018

LEVEL:  		4	
CREDITS:		20	

JACS CODE:		H800


AIM(S)
· To introduce students to a range strategies, policies and procedures used to ensure the safe operation of industrial manufacturing processes, plant and equipment


LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:

· Explain the elements required to ensure the safe operation of an industrial process.
· Explain the strategies and procedures required to ensure an industrial process meets legal and regulatory requirements, and how safe systems of work are established.


INDICATIVE CONTENT
· Process safety management – Hierarchy of control, review of incidences and system failures, case study reviews, event and near miss investigation. 
· Process safety leadership and culture - definition of terms, leadership role and barriers to process safety.
· Alarm systems – Field devices, trip sensors, process interlocks, ESD, SIL, strategy, handling and response, layers of protection. 
· Hazards identification - Hazard Identification (Physical, Process, Material).
· Standards, codes, regulations and laws (COMAH, ATEX, IEC 61511, OSHA PSM, CCPS guidelines, HASAWA). 
· Risk assessment – Identification, assessment, management and control. 
· Facility Design - Building design and siting, relief systems, safety instrumentation, control systems, emergency shutdown).
· Operation of plant and control systems in a hazardous area environment and area classification.
· Protection systems (Flameproof, pressurised, I.S. barriers), regulations (ATEX, DSEAR). 
· Safe systems of work - Laws, regulations and standards, PI, WO, RA, PtW. Safety reviews
· Standard operating procedures and Human Factors. 
· Safe Work Practices (control of work, working at height, confined space, hot work, isolation of sources of energy, plant and equipment identification).  
· Change management control – Documentation, revision process, system testing traceability, plant drawings (P&IDs, GA, Isometrics, instrument loop diagrams). 
· Sources of potential danger review – pressurised/vacuum systems, exothermic reactions, HV systems, cryogenic systems, chemical reactions, thermal runaway. 


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
	
	

	TOTAL
	200
	100%




ASSESSMENT

Assessment Component 1
(Tick one)
	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Written Assessment
	2000 words 
	50%



Assessment Component 2
(Tick one
	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Written Assessment
	2000 words 
	50%




Assessment Summary

	Activity type
	Percentage

	Written exam
	

	Coursework
	100%

	Practical
	

	TOTAL
	100%




READING LIST

	Module Code
	PCPO4006

	Module Title
	Process Safety Systems

	Classification
	Reading List entry
	Electronic*

	Essential
	Klein, J. A. and Vaughen, B. K. Process Safety: Key Concepts and Practical Approaches.  CRC Press, ISBN: 9781466565425, (2017).
	☐

	Essential
	Sutton I. Process Risk and Reliability Management, Operational Integrity Management.  Kidlington (2014) ISBN: 9780128016534. 

	☐

	Essential
	BP Process Safety Series The Institution of Chemical Engineers, ISBN: 9780852955215 (2004-2012)

	☐

	Further
	Marshall R and Ruheman S.  Fundamentals of Process Safety.  IChemE. ISBN 9780852954317  (2000)

	☐

	Further
	Kletz T.  What Went Wrong: Case Histories of Process Plant Disasters and How They Could Have Been Avoided (Butterworth-Heinemann, 5th Revised Edition.  ISBN: 9781856175319  (2009)

	☐

	Further
	Centre for Chemical Process Safety. Guidelines for Engineering Design for Process Safety (Process Safety Guidelines and Concept), Wiley-Blackwell; 2nd Edition edition ISBN: 9780470767726 (2012).
	☐





MODULE CODE:	PCPO4007
TITLE:			Process Engineering Practice 
DATED:		23/08/2018

LEVEL:  		4	
CREDITS:		20	

JACS CODE:		H800


AIM(S)

· To offer learners the opportunity to demonstrate knowledge and understanding of the fundamentals of process industry, the technical competences required, and to analyse the key activities and safe working practices required for incident free operations. 


LEARNING OUTCOMES

Upon the successful completion of this module, the student should be able to:

· Demonstrate a knowledge and understanding of the operational and maintenance activities within the process engineering environment 
· Demonstrate a knowledge and understanding of the levels of responsibility within the process industry 
· Demonstrate a knowledge and understanding of the units that make up an industrial a process 
· Demonstrate an ability to describe process equipment operation and have an informed awareness of the process and physical hazards present at a facility. 


INDICATIVE CONTENT

· Understanding of engineering processes in key tasks relevant to, for example, the downstream oil and gas process industry. 
· Describe the operation of the main work units comprising the process at process facilities, including, as appropriate, the chemical and/or physical transformation processes that occur. 
· The operating principles of key process equipment, pumps, compressors, turbines, heat exchangers, fired heaters, columns, reactors, tanks and vessels, valves and piping, motors etc. 
· The failure mechanisms associated with process equipment – related to abnormal process conditions (pressure, temperature, flow, contamination etc., abnormal mechanical conditions (vibration, deterioration mechanisms and indication of deterioration), abnormal combustion conditions and operational conditions. 
· Content will be tailored depending upon the place of work but could include processes required for light, middle and heavy distillates, liquid to gas transformation and electricity generation as appropriate to the learners’ needs. 
· Links between safety and maintenance of process equipment and the hazards present will also be considered with respect to their relevance to workplace safety; movement of people and materials, electricity and fire. 
· Process and physical hazards discussed should include: Release of energy, materials handling and storage and characteristics of materials, Mechanical integrity of equipment, start up and shut down of equipment, including emergency shutdown, line of fire. Hazards associated with mechanical equipment, ergonomics, noise, slips, trips, and falls, line of fire, ionizing radiation and motor vehicle operation. 


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
	
	

	TOTAL
	200
	100%




ASSESSMENT

Assessment Component 1
(Tick one)
	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Written Assessment 
	2000 words
	50%




Assessment Component 2
(Tick one
	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Written assessment
	2000 words
	50%




Assessment Summary
	Activity type
	Percentage

	Written exam
	

	Coursework
	100%

	Practical
	

	TOTAL
	100%




READING LIST
	Module Code
	PCPO4007

	Module Title
	Process Engineering Practice 

	Classification
	Reading List entry
	Electronic*

	Essential
	Leffler W.L. Petroleum Refining in Nontechnical Language 4th edition. PennWell Publishing Corp ISBN: 9781593701581 (2008)
	☐

	Essential
	BP Process Safety Series. The Institution of Chemical Engineers, ISBN: 9780852955215 (2004-2012)

	☐

	Further
	Gary J. Handwerk G. Kaiser M. (2007) Petroleum Refining Technology and Economics 4th Ed. ISBN: 0849370388

	☐

	Further
	Holloway D., Nwaocha C., Onvewuenvi O. (2012) Process Plant Equipment: Operation, Control, and Reliability. Wiley-Blackwell. ISBN: 1118022645 
	☐
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