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[bookmark: _Toc515802169]Portfolio Overview
This document details the following programmes of HND/HNC Electrical and Electronic Engineering, HNC Power Systems Engineering and HNC Instrumentation Engineering courses for validation. The awards have been designed to comply with QAA Subject Benchmark statements. An important consideration that has been addressed is that the students should find their studies not only stimulating and challenging but also enjoyable and rewarding. The following awards that are currently delivered by Pembrokeshire College:
· HND/HNC Electrical and Electronic Engineering
· HNC in Power Systems Engineering 
· HNC in Instrumentation Engineering

The awards have been designed to develop the intellectual, practical, professional and personal skills of the students to enable them to make a contribution to the Electrical and Electronic Engineering, Power Systems Engineering or Instrumentation Engineering profession at senior technician level. The part-time awards will enable students working in industry to broaden their skills base beyond the horizons of their existing employment and thus enhance their career prospects. 

[bookmark: _Toc487551996]
Employability
The development of employability skills is embedded in to the delivery of all modules. The majority of learners on programme are employed in 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 majority of students studying on our HE provision will be employed within the engineering sector and the programmes studied form part of their continuous professional development.
The HND/C programmes 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. 
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.


Learning, teaching and assessment strategy.  
Each module is individually assessed. HNC students must achieve 120 credits consisting of 8 level 4 modules. HND students must achieve a further 120 credits (total 240 credits) consisting of an appropriate choice of level 5 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 a defined coursework and examination schedule. 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 and others which are examined at the end of the session.

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 either covered by employers or via Student Finance.  
[bookmark: _Toc515802170]Programme Summary 
	PROGRAMMES/PORTFOLIO SUMMARY

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



	HND Electrical & Electronic Engineering
	HNC Electrical and Electronic Engineering
	HNC Power Systems Engineering
	HNC Instrumentation Engineering 
	Shared with other programmes not included in this document

YES/NO

	Module 
Code 
	Module Title
	New or Existing
	Credits
	Level
	Assessment summary
	
	
	
	
	

	PCEE4000
	Engineering Mathematics
	N
	20
	4
	Component 1 – 50% 
Coursework: Time Constrained Assessment (1.5 hour)

Component 2 – 50% 
Coursework: Time Constrained Assessment (1.5 hour)
	CM
	CM
	CM
	CM
	Yes

	PCEE4001
	Electrical Principles
	N
	10
	4
	Component 1 – 100% 
Coursework: Assessment. (2000 words)

	CM
	CM
	CM
	CM
	No

	PCEE4002
	Research, Study and Presentation Skills
	N
	10
	4
	Component 1 – 100% 
Coursework: Portfolio (3 components)
	CM
	CM
	CM
	CM
	Yes

	PCEE4003
	Industrial Measurement Systems
	N
	10
	4
	Component 1 – 100% 
Coursework: Written assessment. (2000 words)
	CM
	CM
	CM
	CM
	No

	PCEE4004
	Embedded Systems
	N
	10
	4
	Component 1 – 100% 
Coursework: Written assessment.  (2000 words)
	CM
	CM
	CM
	CM
	No

	PCEE4005
	Programmable Logic Controllers
	N
	20
	4
	Component 1 – 50% 
Coursework: Technical report including practical work.  (2000 words)

Component 2 – 50% 
Coursework: Technical report including practical work. (2000 words)
	CM
	CM
	CM
	CM
	No

	PCEE4006
	Electronics
	N
	20
	4
	Component 1 – 50% 
Coursework: Technical report including practical work. (2000 words)

Component 2 – 50% 
Coursework: Technical report including practical work. (2000 words)
	O
	CM
	
	
	No

	PCEE4007
	Design of Electrical Installations
	N
	20
	4
	Component 1 – 50% 
Coursework: Technical report including practical work. (2000 words)

Component 2 – 50% 
Coursework: Technical report including practical work. (2000 words)
	O
	CM
	CM
	
	No

	PCEE4008
	Power Devices and Systems
	N
	20
	4
	Component 1 – 50% 
Coursework: Technical report including practical work. (2000 words)

Component 2 – 50% 
Coursework: Exam (2 hour)
	O
	
	CM
	
	No

	PCEE4009
	Instrumentation, Automation and Control
	N
	20
	4
	Component 1 – 50% 
Coursework: Written assessment. (2000 words)

Component 2 – 50% 
Coursework: Written assessment. (2000 words)
	O
	
	
	CM
	No

	PCEE4010
	Pneumatics and Hydraulics
	N
	20
	4
	Component 1 – 50% 
Coursework: Technical report including practical work. (2000 words)

Component 2 – 50% 
Coursework: Technical report including practical work. (2000 words)
	O
	
	
	CM
	No

	PCEE5000
	Advanced Engineering Mathematics
	N
	10
	5
	Component 1 – 100% 
Coursework: Time Constrained Assessment (2.5 hour)
	CM
	
	
	
	No

	PCEE5001
	Electrical Principles and Simulation
	E
	10
	5
	Component 1 – 100% 
Coursework: Technical report including simulation work. (2500 words)
	CM
	
	
	
	No

	PCEE5002
	Individual Project
	N
	20
	5
	Component 1 – 25% 
Coursework: Interim presentation. (10 mins)

Component 2 – 75% 
Coursework: Final Report. (3750 words)
	CM
	
	
	
	No

	PCEE5003
	Engineering Management and Safety
	N
	20
	5
	Component 1 – 50% 
Coursework: Written assessment. (2500 words)

Component 2 – 50% 
Coursework: Written assessment. (2500 words)
	CM
	
	
	
	No

	PCEE5004
	Further Electronics
	N
	20
	5
	Component 1 – 50% 
Coursework: Technical report including practical work. (2500 words)

Component 2 – 50% 
Coursework: Technical report including practical work. (2500 words)
	CM
	
	
	
	No

	PCEE5005
	Electronic Communications
	N
	20
	5
	Component 1 – 50% 
Coursework: Technical report including practical work. (2500 words)

Component 2 – 50% 
Coursework: Exam (2 hour)
	CM
	
	
	
	No

	PCEE5006
	Electronic Manufacturing and Testing
	N
	20
	5
	Component 1 – 50% 
Coursework: Written assessment. (2500 words)

Component 2 – 50% 
Coursework: Written assessment. (2500 words)
	CM
	
	
	
	No





2.2.1 [bookmark: _Toc515802171]Programme Overview (HNC Electrical and Electronic Engineering)
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 programmes will encourage student research and discussion in relation to current issues related to the programme, ethics, safety, legislation and sustainability.

The two main themes running through the proposed programme are:
· Electronics
· Electrical.

The Electronics themes are addressed through a number of modules at level 4. ‘Electrical Principles’ covers some the core principles required for the understanding of electronics. ‘Electronics’ provides an introduction to the basic principles of electronic components and circuits including practical investigation. ‘Industrial Measurement Systems’ will provide the learners with an understanding of measuring systems and their principles of operation, including electronic systems and equipment.

The Electrical themes are addressed through a number of modules at level 4. ‘Electrical Principles’ will also include core principles required for the understanding of electrical. ‘Design of Electrical Installations’ will provide the learners with an understanding of the industrial requirements of electrical installation as specified by the IET.

A number of underpinning modules are also included in the programme which are common to the other programmes stated within this document. Given the importance of mathematics in engineering and the reliance on good mathematical skills for most modules, ‘Engineering Mathematics’ covers a range of mathematic skills. ‘Research, Study and Presentation Skills’ will provide the required knowledge and skills required by all learners to produce of the required academic standards for HE. 

‘Embedded Systems’ and ‘Programmable Logic Controllers’ will provide an introduction to two different methods of programming systems using within engineering and the hardware required to operate these programmes. ‘Programmable Logic Controllers’ has been highlight by a number of the local industries as an essential element within their operation.






2.3.1 [bookmark: _Toc515802172]Programme Structure (HNC Electrical and Electronic Engineering)
The programme structure for HNC Electrical and Electronic Engineering, Table 2.3.1a
Level 4
Year 1 – (Part-time)

	Module Code 
	Title 
	Module type (core, compulsory or optional)
	Credits
	Semester

	PCEE4000
	Engineering Mathematics
	CM
	20
	1 & 2

	PCEE4001–
	Electrical Principles
	CM
	10
	1

	PCEE4002–
	Research Study and Presentation Skills
	CM
	10
	1

	PCEE4003
	Industrial Measurement Systems
	CM
	10
	2

	PCEE4004
	Embedded Systems
	CM
	10
	2



Level 4
Year 2 – (Part-time)

	Module Code 
	Title 
	Module type (core, compulsory or optional)
	Credits
	Semester

	PCEE4005
	Programmable Logic Controllers
	CM
	20
	1 & 2

	PCEE4006
	Electronics
	CM
	20
	1 & 2

	PCEE4007
	Design of Electrical Installations
	CM
	20
	1 & 2



2.4.1 [bookmark: _Toc515802173]Programmes Aims (HNC Electrical and Electronic Engineering)
The programmes aims to provide a full, satisfying and appropriate vocational experience which will develop the student’s ability to understand concepts, apply academic rigor and appraise the issues involved in the study of electrical and electronic engineering.
[bookmark: page31]The programme has the following general educational and specific aims:

a. To develop in students an understanding of key aspects of a range of concepts, principles, and technologies associated with electrical and electronic engineering.
b. To develop students understanding of the quantitative methods, mathematical principles and methods related to electrical and electronic engineering.
c. To promote an understanding of key themes in the electrical and electronic industry and the applications of this knowledge.
d. To develop students ability to use a variety of computer software to produce design solutions and solve problems.
e. To prepare a student for the world of work or enhance their career prospects within existing employment through the development of practical, personal and transferable skills.
f. 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.
g. To develop an ability to generate and communicate original concepts that extend the knowledge acquired in the taught sections of the programmes.

2.5.1 [bookmark: _Toc515802174]Programme Learning Outcomes (HNC Electrical and Electronic Engineering)
The Subject Benchmark Statement for Engineering is aligned to, and should be read in conjunction with, the Engineering Council publication Accreditation of Higher Education Programmes: UK Standard for Professional Engineering Competence (third edition) (AHEP). The QAA Subject Benchmark Statement states the following:
“Since 2006, the engineering community has agreed that the academic standards expected of engineering graduates are the same as the learning outcomes for graduates of Engineering Council accredited degrees, as set out in the Accreditation of Higher Education Programmes: UK Standard for Professional Engineering Competence. For this reason, a separate list of standards is not provided in this Benchmark Statement. Instead readers are referred to the Accreditation of Higher Education Programmes: UK Standard for Professional Engineering Competence. Additional information is provided about how the Accreditation of Higher Education Programmes output standards can be interpreted in the context of academic standards.”

(Subject Benchmark Statement: Engineering, QAA, February 2015, page 5, section 1.3)

This document therefore uses the Engineering Council Publication “Accreditation of Higher Education Programmes: UK Standard for Professional Engineering Competence (third edition)” as its benchmarking reference as interpreted by the Institution of Engineering and Technology (IET) the professional body responsible for accreditation in this subject category 
(“Guidance on how to meet the Learning Outcome requirements for Accreditation”, IET http://www.theiet.org/academics/accreditation/policy-guidance/, [accessed 14/11/2017]).
The programme under consideration is being mapped to benchmarks partially for Incorporated Engineer (IEng (HND/C).
The following characteristics, and distinctiveness between the competence of Chartered and Incorporated Engineers as articulated in AHEP, should be evident in the aims and programme learning outcomes of each programme:
Incorporated Engineers are able to demonstrate:
· The theoretical knowledge to solve problems in developed technologies using well proven analytical techniques
· Successful application of their knowledge to deliver engineering projects or services using established technologies and methods
· Responsibility for project and financial planning and management together with some responsibility for leading and developing other professional staff
· Effective interpersonal skills in communicating technical matters
· Commitment to professional engineering values.
The Programme Learning Outcomes (PLOs) are mapped to the categories specified in the benchmarking documents as follows:
· Science and Mathematics (SM)
· Engineering Analysis (EA)
· Design (D)
· Economic, Legal, Social, Ethical and Environmental Context (ET)
· Engineering Practice (EP)

Tables 2.5.1a show the Programme Learning Outcomes (PLOs) for HNC in Electrical and Electronic Engineering, these are directly mapped to the Subject Benchmark Statements as explained above.
	PLO Number
	IET Code
	Area
	Programme Learning Outcomes (PLOs)

	PLOi1.
	SM1i
	Science and Mathematics
	Knowledge and understanding of the scientific principles underpinning relevant current technologies, and their evolution.

	PLOi2.
	SM2i
	Science and Mathematics
	Knowledge and understanding of mathematics and an awareness of statistical methods necessary to support application of key engineering principles.

	PLOi4.
	EA2i
	Engineering Analysis
	Ability to apply quantitative methods in order to understand the performance of systems and components.

	PLOi7.
	D1i
	Design
	Be aware of business, customer and user needs, including considerations such as the wider engineering context, public perception and aesthetics.

	PLOi10.
	D4i
	Design
	Apply problem-solving skills, technical knowledge and understanding to create or adapt design solutions that are fit for purpose including operation, maintenance, reliability etc.

	PLOi12.
	D6i
	Design
	Communicate their work to technical and non-technical audiences.

	PLOi13.
	ET1p
	Economic, legal, social, ethical and environmental context
	Understanding of the need for a high level of professional and ethical conduct in engineering and a knowledge of professional codes of conduct.

	PLOi14.
	ET2p
	Economic, legal, social, ethical and environmental context
	Knowledge and understanding of the commercial, economic and social context of engineering processes.

	PLOi16.
	ET4p
	Economic, legal, social, ethical and environmental context
	Understanding of the requirement for engineering activities to promote sustainable development.

	PLOi17.
	ET5p
	Economic, legal, social, ethical and environmental context
	Awareness of relevant legal requirements governing engineering activities, including personnel, health & safety, contracts, intellectual property rights, product safety and liability issues.

	PLOi18.
	ET6p
	Economic, legal, social, ethical and environmental context
	Awareness of risk issues, including health & safety, environmental and commercial risk.

	PLOi19.
	EP1i
	Engineering practice
	Knowledge  of  contexts  in  which  engineering  knowledge  can  be  applied  (e.g. operations and management, application and development of technology, etc.)

	PLOi20.
	EP2i
	Engineering practice
	Understanding  of  and  ability  to  use  relevant  materials,  equipment,  tools,  processes, or products.

	PLOi21.
	EP3i
	Engineering practice
	Knowledge and understanding of workshop and laboratory practice.

	PLOi22.
	EP4i
	Engineering practice
	Ability to use and apply information from technical literature.

	PLOi24.
	EP6i
	Engineering practice
	Awareness of quality issues and their application to continuous improvement.



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


Tables 2.5.1b maps the PLOs to each unit.
	[bookmark: _Ref343849008]Programme Outcomes
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2.2.2 [bookmark: _Toc515802175]Programme Overview (HND Electrical and Electronic Engineering)
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 programmes will encourage student research and discussion in relation to current issues related to the programme, ethics, safety, legislation and sustainability.

The two main themes running through the proposed programme are:
· Electronics
· Electrical.

The Electronics themes are addressed through a number of modules at level 4. ‘Electrical Principles’ covers some the core principles required for the understanding of electronics. ‘Industrial Measurement Systems’ will provide the learners with an understanding of measuring systems and their principles of operation, including electronic systems and equipment. There are a number of level 5 modules that will provide further knowledge of the electronics themes. ‘Further Electronics’ looks at the design of a variety of electronic circuits and testing through practical and simulation work. ‘Electronic Manufacturing and Testing’ will provide the learners with an understanding of the industrial requirements of electronics manufacturing within industry. ‘Electronic Communications’ will provide the learner with knowledge of communication system use within electronics including signal theory and fibre optics. The practical implementation of these concepts is realised via the ‘Individual Project’ at level 5.

The Electrical theme are addressed through a number of modules at level 4. ‘Electrical Principles’ will also include core principles required for the understanding of electrical. ‘Electrical Principles and Simulation’ will further the learners’ knowledge of electrical principles and introduce them to simulation using software such as Multisim, Matlab and Simulink.   

A number of underpinning modules are also included in the programme which are common to the other programmes stated within this document. Given the importance of mathematics in engineering and the reliance on good mathematical skills for most modules, ‘Engineering Mathematics’ covers a range of mathematic skills at level 4 and ‘Advanced Engineering Mathematics’ will expand these skills to include differential equations, Laplace and Fourier series. ‘Research, Study and Presentation Skills’ will provide the required knowledge and skills required by all learners to produce of the required academic standards for HE. 

‘Engineering Management and Safety’ is taught at level 5 covering the commercial and ethical aspects of engineering and aspects of health and safety legislation and regulation.

‘Embedded Systems’ and ‘Programmable Logic Controllers’ will provide an introduction to two different methods of programming systems using within engineering and the hardware required to operate these programmes. ‘Programmable Logic Controllers’ has been highlight by a number of the local industries as an essential element within their operation.

The programme includes 5 optional modules at level 4 which will allow the students who have completed the HNC in Electrical and Electronic Engineering, Power Systems Engineering or Instrumentation Engineering to progress onto the level 5 module for the HND in Electrical and Electronic Engineering.

2.3.2 [bookmark: _Toc515802176]Programme Structure (HND Electrical and Electronic Engineering)
The programme structure for HND Electrical and Electronic Engineering, Table 2.3.2a
Level 4
Year 1 (Full-time)

	Module Code 
	Title 
	Module type (core, compulsory or optional)
	Credits
	Semester

	PCEE4000
	Engineering Mathematics
	CM
	20
	1 & 2

	PCEE4001
	Electrical Principles
	CM
	10
	1

	PCEE4002
	Research Study and Presentation Skills
	CM
	10
	1

	PCEE4003
	Industrial Measurement Systems
	CM
	10
	2

	PCEE4004
	Embedded Systems
	CM
	10
	2

	PCEE4005
	Programmable Logic Controllers
	CM
	20
	1 & 2

	PCEE4006
	Electronics
	O
	20
	1 & 2

	PCEE4007
	Design of Electrical Installations
	O
	20
	1 & 2

	PCEE4008
	Power Devices and Systems
	O
	20
	1 & 2

	PCEE4009
	Instrumentation, Automation and Control
	O
	20
	1 & 2

	PCEE4010
	Pneumatics and Hydraulics
	O
	20
	1 & 2



Two optional modules must be selected to achieve 120 level 4 credits



Level 5
Year 2 (Full-time)

	Module Code 
	Title 
	Module type (core, compulsory or optional)
	Credits
	Semester

	PCEE5000
	Advanced Engineering Mathematics
	CM
	10
	1

	PCEE5001
	Electrical Principles and Simulation
	CM
	10
	2

	PCEE5002
	Individual Project
	CM
	20
	1 & 2

	PCEE5003
	Engineering Management and Safety
	CM
	20
	1 & 2

	PCEE5004
	Further Electronics
	CM
	20
	1 & 2

	PCEE5005
	Electronic Communications
	CM
	20
	1 & 2

	PCEE5006
	Electronic Manufacturing and Testing
	CM
	20
	1 & 2




HND Electrical and Electronic Engineering – (Part-time)

The HND Electrical and Electronic Engineering (part-time) will allow the learners to top up from a HNC. To progress onto the HND the learner would have to complete a HNC in Electrical and Electronic Engineering, Power Systems Engineering or Instrumentation Engineering.
The programme structure for HND Electrical and Electronic Engineering (Part-time) Table 2.3.2b.
Level 4
Year 1 (Part-time)

	Module Code 
	Title 
	Module type (core, compulsory or optional)
	Credits
	Semester

	PCEE4000
	Engineering Mathematics
	CM
	20
	1 & 2

	PCEE4001
	Electrical Principles
	CM
	10
	1

	PCEE4002
	Research Study and Presentation Skills
	CM
	10
	1

	PCEE4003
	Industrial Measurement Systems
	CM
	10
	2

	PCEE4004
	Embedded Systems
	CM
	10
	2





Level 4
Year 2 (Part-time)

	Module Code 
	Title 
	Module type (core, compulsory or optional)
	Credits
	Semester

	PCEE4005
	Programmable Logic Controllers
	CM
	20
	1 & 2

	PCEE4006
	Electronics
	O
	20
	1 & 2

	PCEE4007
	Design of Electrical Installations
	O
	20
	1 & 2

	PCEE4008
	Power Devices and Systems
	O
	20
	1 & 2

	PCEE4009
	Instrumentation, Automation and Control
	O
	20
	1 & 2

	PCEE4010
	Pneumatics and Hydraulics
	O
	20
	1 & 2



Two optional modules must be selected to achieve 120 level 4 credits

Level 5
Year 3 (Part-time)

	Module Code 
	Title 
	Module type (core, compulsory or optional)
	Credits
	Semester

	PCEE5000
	Advanced Engineering Mathematics
	CM
	10
	1

	PCEE5001
	Electrical Principles and Simulation
	CM
	10
	2

	PCEE5004
	Further Electronics
	CM
	20
	1 & 2

	PCEE5003
	Engineering Management and Safety
	CM
	20
	1 & 2




Level 5
Year 4 (Part-time)

	Module Code 
	Title 
	Module type (core, compulsory or optional)
	Credits
	Semester

	PCEE5002
	Individual Project
	CM
	20
	1 & 2

	PCEE5005
	Electronic Communication
	CM
	20
	1 & 2

	PCEE5006
	Electronic Manufacturing and Testing
	CM
	20
	1 & 2




2.4.2 [bookmark: _Toc487805048][bookmark: _Toc515802177]Programme Aims (HND Electrical and Electronic Engineering)
[bookmark: _Toc487805049]The programmes aims to provide a full, satisfying and appropriate vocational experience which will develop the student’s ability to understand concepts, apply academic rigor and appraise the issues involved in the study of electrical and electronic engineering.
The programme has the following general educational and specific aims:

a. To develop in students a critical understanding of key aspects of a range of concepts, principles, and technologies associated with electrical and electronic engineering.
b. To develop students understanding of the quantitative methods, mathematical principles and methods related to electrical and electronic engineering.
c. To promote an understanding of key themes in the electrical and electronic industry and the applications of this knowledge.
d. To develop students ability to use a variety of computer software to produce design solutions and solve problems.
e. To prepare a student for the world of work or enhance their career prospects within existing employment through the development of practical, personal and transferable skills.
f. 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.
g. To develop an ability to generate and communicate original concepts that extend the knowledge acquired in the taught sections of the programmes.
h. To provide an opportunity for students to synthesise their knowledge, skills and ideas in the implementation of a suitable and appropriate project.
i. To enable students to apply analytical methods, modelling and simulation to produce and analyse solutions to problems.

2.5.2 [bookmark: _Toc515802178]Programme Learning Outcomes (HND Electrical and Electronic Engineering)
[bookmark: _Toc487805050]The programme under consideration is being mapped to benchmarks partially for Incorporated Engineer (IEng (HND/C).
The following characteristics, and distinctiveness between the competence of Chartered and Incorporated Engineers as articulated in AHEP, should be evident in the aims and programme learning outcomes of each programme:
Incorporated Engineers are able to demonstrate:
· The theoretical knowledge to solve problems in developed technologies using well proven analytical techniques
· Successful application of their knowledge to deliver engineering projects or services using established technologies and methods
·  Responsibility for project and financial planning and management together with some responsibility for leading and developing other professional staff
· Effective interpersonal skills in communicating technical matters
· Commitment to professional engineering values.
The Programme Learning Outcomes (PLOs) are mapped to the categories specified in the benchmarking documents as follows:
· Science and Mathematics (SM)
· Engineering Analysis (EA)
· Design (D)
· Economic, Legal, Social, Ethical and Environmental Context (ET)
· Engineering Practice (EP)

Tables 2.5.2a show the Programme Learning Outcomes (PLOs) for HND in Electrical and Electronic Engineering, these are directly mapped to the Subject Benchmark Statements as explained above.

	PLO Number
	IET Code
	Area
	Programme Learning Outcomes (PLOs)

	Level 4 and 5

	PLOi1.
	SM1i
	Science and Mathematics
	Knowledge and understanding of the scientific principles underpinning relevant current technologies, and their evolution.

	PLOi2.
	SM2i
	Science and Mathematics
	Knowledge and understanding of mathematics and an awareness of statistical methods necessary to support application of key engineering principles.

	PLOi4.
	EA2i
	Engineering Analysis
	Ability to apply quantitative methods in order to understand the performance of systems and components.

	PLOi7.
	D1i
	Design
	Be aware of business, customer and user needs, including considerations such as the wider engineering context, public perception and aesthetics.

	PLOi10.
	D4i
	Design
	Apply problem-solving skills, technical knowledge and understanding to create or adapt design solutions that are fit for purpose including operation, maintenance, reliability etc.

	PLOi12.
	D6i
	Design
	Communicate their work to technical and non-technical audiences.

	PLOi13.
	ET1p
	Economic, legal, social, ethical and environmental context
	Understanding of the need for a high level of professional and ethical conduct in engineering and a knowledge of professional codes of conduct.

	PLOi14.
	ET2p
	Economic, legal, social, ethical and environmental context
	Knowledge and understanding of the commercial, economic and social context of engineering processes.

	PLOi16.
	ET4p
	Economic, legal, social, ethical and environmental context
	Understanding of the requirement for engineering activities to promote sustainable development.

	PLOi17.
	ET5p
	Economic, legal, social, ethical and environmental context
	Awareness of relevant legal requirements governing engineering activities, including personnel, health & safety, contracts, intellectual property rights, product safety and liability issues.

	PLOi18.
	ET6p
	Economic, legal, social, ethical and environmental context
	Awareness of risk issues, including health & safety, environmental and commercial risk.

	PLOi19.
	EP1i
	Engineering practice
	Knowledge  of  contexts  in  which  engineering  knowledge  can  be  applied  (e.g. operations and management, application and development of technology, etc.)

	PLOi20.
	EP2i
	Engineering practice
	Understanding  of  and  ability  to  use  relevant  materials,  equipment,  tools,  processes, or products.

	PLOi21.
	EP3i
	Engineering practice
	Knowledge and understanding of workshop and laboratory practice.

	PLOi22.
	EP4i
	Engineering practice
	Ability to use and apply information from technical literature.

	PLOi24.
	EP6i
	Engineering practice
	Awareness of quality issues and their application to continuous improvement.

	Level 5 Only

	PLOi3.
	EA1i
	Engineering Analysis
	Ability to monitor, interpret and apply the results of analysis and modelling in order to bring about continuous improvement.

	PLOi5.
	EA3i
	Engineering Analysis
	Ability to use the results of engineering analysis to solve engineering problems and to recommend appropriate action.

	PLOi6.
	EA4i
	Engineering Analysis
	Ability to apply an integrated or systems approach to engineering problems through know-how of the relevant technologies and their application.

	PLOi8.
	D2i
	Design
	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.

	PLOi9.
	D3i
	Design
	Work with information that may be incomplete or uncertain and be aware that this may affect the design.

	PLOi11.
	D5i
	Design
	Manage the design process, including cost drivers, and evaluate outcomes.

	PLOi15.
	ET3p
	Economic, legal, social, ethical and environmental context
	Knowledge of management techniques that may be used to achieve engineering objectives. 

	PLOi23.
	EP5i
	Engineering practice
	Ability to use appropriate codes of practice and industry standards.

	PLOi25.
	EP7i
	Engineering practice
	Awareness of team roles and the ability to work as a member of an engineering team.



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



Tables 2.5.2b maps the PLOs to each unit (Level 4).
	Programme Outcomes
	Engineering Mathematics
	Electrical Principles
	Research Study and Presentation Skills
	Industrial Measurement Systems
	Embedded Systems
	Programmable Logic Controllers
	Electronics
	Design of Electrical Installations
	Power Devices and Systems
	Instrumentation, Automation and Control
	Pneumatics and Hydraulics

	PLO1
	
	
	
	
	
	
	
	
	
	
	

	PLO2
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Tables 2.5.2c maps the PLOs to each unit (Level 5).
	Programme Outcomes
	Advanced Engineering Mathematics
	Electrical Principles and Simulation
	Individual Project
	Engineering Management and Safety
	Further Electronics
	Electronic Communications
	Electronic Manufacturing and Testing

	PLO1
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2.2.3 [bookmark: _Toc515802179]Programme Overview (HNC Power Systems Engineering)
[bookmark: _Toc487805051]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 programmes will encourage student research and discussion in relation to current issues related to the programme, ethics, safety, legislation and sustainability.

The two main themes running through the proposed programme are:
· Power System and Devices
· Electrical.

The Power System and Devices themes are addressed through a number of modules at level 4. ‘Electrical Principles’ covers some the core principles required for the understanding of power systems. ‘Power Devices and Systems’ provides an introduction to the principles of power systems and devices including practical and simulation investigation. 

The Electrical themes are addressed through a number of modules at level 4. ‘Electrical Principles’ will also include core principles required for the understanding of electrical. ‘Design of Electrical Installations’ will provide the learners with an understanding of the industrial requirements of electrical installation as specified by the IET. ‘Industrial Measurement Systems’ will provide the learners with an understanding of measuring systems and their principles of operation, including electrical systems and equipment.

A number of underpinning modules are also included in the programme which are common to the other programmes stated within this document. Given the importance of mathematics in engineering and the reliance on good mathematical skills for most modules, ‘Engineering Mathematics’ covers a range of mathematic skills. ‘Research, Study and Presentation Skills’ will provide the required knowledge and skills required by all learners to produce of the required academic standards for HE.

‘Embedded Systems’ and ‘Programmable Logic Controllers’ will provide an introduction to two different methods of programming systems using within engineering and the hardware required to operate these programmes. ‘Programmable Logic Controllers’ has been highlight by a number of the local industries as an essential element within their operation.



2.3.3 [bookmark: _Toc515802180]Programme Structure (HNC Power Systems Engineering)
The programme structure for HNC Power Systems Engineering, Table 2.3.3a

Level 4
Year 1 – (Part-time)

	Module Code 
	Title 
	Module type (core, compulsory or optional)
	Credits
	Semester

	PCEE4000
	Engineering Mathematics
	CM
	20
	1 & 2

	PCEE4001
	Electrical Principles
	CM
	10
	1

	PCEE4002
	Research Study and Presentation Skills
	CM
	10
	1

	PCEE4003
	Industrial Measurement Systems
	CM
	10
	2

	PCEE4004
	Embedded Systems
	CM
	10
	2



Level 4
Year 2 – (Part-time)

	Module Code 
	Title 
	Module type (core, compulsory or optional)
	Credits
	Semester

	PCEE4005
	Programmable Logic Controllers
	CM
	20
	1 & 2

	PCEE4007
	Design of Electrical Installations
	CM
	20
	1 & 2

	PCEE4008
	Power Devices and Systems
	CM
	20
	1 & 2



2.4.3 [bookmark: _Toc515802181]Programme Aims (HNC Power Systems Engineering)
[bookmark: _Toc487805053]The programmes aims to provide a full, satisfying and appropriate vocational experience which will develop the student’s ability to understand concepts, apply academic rigor and appraise the issues involved in the study of power systems engineering.
The programme has the following general educational and specific aims:

a. To develop in students an understanding of key aspects of a range of concepts, principles, and technologies associated with power systems engineering.
b. To develop students understanding of the quantitative methods, mathematical principles and methods related power systems engineering.
c. To promote an understanding of key themes in the electrical and power industry and the applications of this knowledge.
d. To develop students ability to use a variety of computer software to produce design solutions and solve problems.
e. To prepare a student for the world of work or enhance their career prospects within existing employment through the development of practical, personal and transferable skills.
f. 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.
g. To develop an ability to generate and communicate original concepts that extend the knowledge acquired in the taught sections of the programmes.

2.5.3 [bookmark: _Toc515802182]Programme Learning Outcomes (HNC Power Systems Engineering)
The programme under consideration is being mapped to benchmarks partially for Incorporated Engineer (IEng (HND/C).
The following characteristics, and distinctiveness between the competence of Chartered and Incorporated Engineers as articulated in AHEP, should be evident in the aims and programme learning outcomes of each programme:
Incorporated Engineers are able to demonstrate:
· The theoretical knowledge to solve problems in developed technologies using well proven analytical techniques
· Successful application of their knowledge to deliver engineering projects or services using established technologies and methods
·  Responsibility for project and financial planning and management together with some responsibility for leading and developing other professional staff
· Effective interpersonal skills in communicating technical matters
· Commitment to professional engineering values.
The Programme Learning Outcomes (PLOs) are mapped to the categories specified in the benchmarking documents as follows:
· Science and Mathematics (SM)
· Engineering Analysis (EA)
· Design (D)
· Economic, Legal, Social, Ethical and Environmental Context (ET)
· Engineering Practice (EP)


Tables 2.5.3a show the Programme Learning Outcomes (PLOs) for HNC in Power Systems Engineering, these are directly mapped to the Subject Benchmark Statements as explained above.
	PLO Number
	IET Code
	Area
	Programme Learning Outcomes (PLOs)

	PLOi1.
	SM1i
	Science and Mathematics
	Knowledge and understanding of the scientific principles underpinning relevant current technologies, and their evolution within the context of power systems engineering.

	PLOi2.
	SM2i
	Science and Mathematics
	Knowledge and understanding of mathematics and an awareness of statistical methods necessary to support application of key engineering principles.

	PLOi4.
	EA2i
	Engineering Analysis
	Ability to apply quantitative methods in order to understand the performance of systems and components.

	PLOi7.
	D1i
	Design
	Be aware of business, customer and user needs, including considerations such as the wider engineering context, public perception and aesthetics.

	PLOi10.
	D4i
	Design
	Apply problem-solving skills, technical knowledge and understanding to create or adapt design solutions that are fit for purpose including operation, maintenance, reliability etc.

	PLOi12.
	D6i
	Design
	Communicate their work to technical and non-technical audiences.

	PLOi13.
	ET1p
	Economic, legal, social, ethical and environmental context
	Understanding of the need for a high level of professional and ethical conduct in engineering and a knowledge of professional codes of conduct within the context of power systems engineering.

	PLOi14.
	ET2p
	Economic, legal, social, ethical and environmental context
	Knowledge and understanding of the commercial, economic and social context of engineering processes.

	PLOi16.
	ET4p
	Economic, legal, social, ethical and environmental context
	Understanding of the requirement for engineering activities to promote sustainable development.

	PLOi17.
	ET5p
	Economic, legal, social, ethical and environmental context
	Awareness of relevant legal requirements governing engineering activities, including personnel, health & safety, contracts, intellectual property rights, product safety and liability issues.

	PLOi18.
	ET6p
	Economic, legal, social, ethical and environmental context
	Awareness of risk issues, including health & safety, environmental and commercial risk.

	PLOi19.
	EP1i
	Engineering practice
	Knowledge  of  contexts  in  which  engineering  knowledge  can  be  applied  (e.g. operations and management, application and development of technology, etc.)

	PLOi20.
	EP2i
	Engineering practice
	Understanding  of  and  ability  to  use  relevant  materials,  equipment,  tools,  processes, or products within the context of power systems engineering.

	PLOi21.
	EP3i
	Engineering practice
	Knowledge and understanding of workshop and laboratory practice.

	PLOi22.
	EP4i
	Engineering practice
	Ability to use and apply information from technical literature.

	PLOi24.
	EP6i
	Engineering practice
	Awareness of quality issues and their application to continuous improvement.



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






Tables 2.5.3b maps the PLOs to each unit.
	Programme Outcomes
	Engineering Mathematics
	Electrical Principles
	Research Study and Presentation Skills
	Industrial Measurement Systems
	Embedded Systems
	Programmable Logic Controllers
	Design of Electrical Installations
	Power Devices and Systems
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2.2.4 [bookmark: _Toc515802183]Programme Overview (HNC Instrumentation Engineering)
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 programmes will encourage student research and discussion in relation to current issues related to the programme, ethics, safety, legislation and sustainability.

The two main themes running through the proposed programme are:
· Instrumentation and Control
· Electrical.

The Electronics themes are addressed through a number of modules at level 4. ‘Electrical Principles’ covers some the core principles required for the understanding of instrumentation systems. ‘Instrumentation, Automation and Control’ will introduce the learners to industrial instrumentation, automation and control systems and the elements required to carry out effective measurement and control of an industrial process. ‘Pneumatics and Hydraulics’ will develop an understanding of pneumatic and hydraulic fluid power systems and their modern industrial applications and enable them to design fluid power circuits.
  
The Electrical themes are addressed through a number of modules at level 4. ‘Electrical Principles’ will also include core principles required for the understanding of electrical. ‘Industrial Measurement Systems’ will provide the learners with an understanding of measuring systems and their principles of operation, including electrical systems and equipment.

A number of underpinning modules are also included in the programme which are common to the other programmes stated within this document. Given the importance of mathematics in engineering and the reliance on good mathematical skills for most modules, ‘Engineering Mathematics’ covers a range of mathematic skills. ‘Research, Study and Presentation Skills’ will provide the required knowledge and skills required by all learners to produce of the required academic standards for HE. 

‘Embedded Systems’ and ‘Programmable Logic Controllers’ will provide an introduction to two different methods of programming systems using within engineering and the hardware required to operate these programmes. ‘Programmable Logic Controllers’ has been highlight by a number of the local industries as an essential element within their operation.


2.3.4 [bookmark: _Toc515802184]Programme Structure (HNC Instrumentation Engineering)
The programme structure for HNC Instrumentation Engineering, Table 2.3.4a

Level 4
Year 1 – (Part-time)

	Module Code 
	Title 
	Module type (core, compulsory or optional)
	Credits
	Semester

	PCEE4000
	Engineering Mathematics
	CM
	20
	1 & 2

	PCEE4001
	Electrical Principles
	CM
	10
	1

	PCEE4002
	Research Study and Presentation Skills
	CM
	10
	1

	PCEE4003
	Industrial Measurement Systems
	CM
	10
	2

	PCEE4004
	Embedded Systems
	CM
	10
	2



Level 4
Year 2 – (Part-time)

	Module Code 
	Title 
	Module type (core, compulsory or optional)
	Credits
	Semester

	PCEE4005
	Programmable Logic Controllers
	CM
	20
	1 & 2

	PCEE4009
	Instrumentation, Automation and Control
	CM
	20
	1 & 2

	PCEE4010
	Pneumatics and Hydraulics
	CM
	20
	1 & 2



2.4.4 [bookmark: _Toc515802185]Programme Aims (HNC Instrumentation Engineering)
The programmes aims to provide a full, satisfying and appropriate vocational experience which will develop the student’s ability to understand concepts, apply academic rigor and appraise the issues involved in the study of instrumentation engineering.
The programme has the following general educational and specific aims:

a. To develop in students an understanding of key aspects of a range of concepts, principles, and technologies associated with instrumentation engineering.
b. To develop students understanding of the quantitative methods, mathematical principles and methods related instrumentation engineering.
c. To promote an understanding of key themes in the instrumentation industry and the applications of this knowledge.
d. To develop students ability to use a variety of computer software to produce design solutions and solve problems.
e. To prepare a student for the world of work or enhance their career prospects within existing employment through the development of practical, personal and transferable skills.
f. 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.
g. To develop an ability to generate and communicate original concepts that extend the knowledge acquired in the taught sections of the programmes.

2.5.4 [bookmark: _Toc515802186]Programme Learning Outcomes (HNC Instrumentation Engineering)
The programme under consideration is being mapped to benchmarks partially for Incorporated Engineer (IEng (HND/C).
The following characteristics, and distinctiveness between the competence of Chartered and Incorporated Engineers as articulated in AHEP, should be evident in the aims and programme learning outcomes of each programme:
Incorporated Engineers are able to demonstrate:
· The theoretical knowledge to solve problems in developed technologies using well proven analytical techniques
· Successful application of their knowledge to deliver engineering projects or services using established technologies and methods
·  Responsibility for project and financial planning and management together with some responsibility for leading and developing other professional staff
· Effective interpersonal skills in communicating technical matters
· Commitment to professional engineering values.
The Programme Learning Outcomes (PLOs) are mapped to the categories specified in the benchmarking documents as follows:
· Science and Mathematics (SM)
· Engineering Analysis (EA)
· Design (D)
· Economic, Legal, Social, Ethical and Environmental Context (ET)
· Engineering Practice (EP)


Tables 2.5.4a show the Programme Learning Outcomes (PLOs) for HNC in Instrumentation Engineering, these are directly mapped to the Subject Benchmark Statements as explained above.
	PLO Number
	IET Code
	Area
	Programme Learning Outcomes (PLOs)

	PLOi1.
	SM1i
	Science and Mathematics
	Knowledge and understanding of the scientific principles underpinning relevant current technologies, and their evolution within the context of instrumentation engineering.

	PLOi2.
	SM2i
	Science and Mathematics
	Knowledge and understanding of mathematics and an awareness of statistical methods necessary to support application of key engineering principles.

	PLOi4.
	EA2i
	Engineering Analysis
	Ability to apply quantitative methods in order to understand the performance of systems and components.

	PLOi7.
	D1i
	Design
	Be aware of business, customer and user needs, including considerations such as the wider engineering context, public perception and aesthetics.

	PLOi10.
	D4i
	Design
	Apply problem-solving skills, technical knowledge and understanding to create or adapt design solutions that are fit for purpose including operation, maintenance, reliability etc.

	PLOi12.
	D6i
	Design
	Communicate their work to technical and non-technical audiences.

	PLOi13.
	ET1p
	Economic, legal, social, ethical and environmental context
	Understanding of the need for a high level of professional and ethical conduct in engineering and a knowledge of professional codes of conduct within the context of instrumentation engineering.

	PLOi14.
	ET2p
	Economic, legal, social, ethical and environmental context
	Knowledge and understanding of the commercial, economic and social context of engineering processes.

	PLOi16.
	ET4p
	Economic, legal, social, ethical and environmental context
	Understanding of the requirement for engineering activities to promote sustainable development.

	PLOi17.
	ET5p
	Economic, legal, social, ethical and environmental context
	Awareness of relevant legal requirements governing engineering activities, including personnel, health & safety, contracts, intellectual property rights, product safety and liability issues within the context of instrumentation engineering.

	PLOi18.
	ET6p
	Economic, legal, social, ethical and environmental context
	Awareness of risk issues, including health & safety, environmental and commercial risk within the context of instrumentation engineering.

	PLOi19.
	EP1i
	Engineering practice
	Knowledge  of  contexts  in  which  engineering  knowledge  can  be  applied  (e.g. operations and management, application and development of technology, etc.)

	PLOi20.
	EP2i
	Engineering practice
	Understanding  of  and  ability  to  use  relevant  materials,  equipment,  tools,  processes, or products within the context of instrumentation engineering.

	PLOi21.
	EP3i
	Engineering practice
	Knowledge and understanding of workshop and laboratory practice within the context of instrumentation engineering.

	PLOi22.
	EP4i
	Engineering practice
	Ability to use and apply information from technical literature.

	PLOi24.
	EP6i
	Engineering practice
	Awareness of quality issues and their application to continuous improvement.



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





Tables 2.5.4b map the PLOs to each unit.
	Programme Outcomes
	Engineering Mathematics
	Electrical Principles
	Research Study and Presentation Skills
	Industrial Measurement Systems
	Embedded Systems
	Programmable Logic Controllers
	Instrumentation, Automation and Control
	Pneumatics and Hydraulics
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[bookmark: _Toc515802187]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: _Toc515802188][bookmark: _Toc318984547]Placements
[bookmark: _Toc487552001]N/A
3.2 [bookmark: _Toc515802189]Work-based Learning
N/A
3.3 [bookmark: _Toc515802190]Sustainability Statement and the Well-being of Future Generations (Wales) Act 2015
The importance of Engineering Industries in implementing environmental and sustainability issues means that sustainability is incorporated into many areas of the taught aspects of the programmes. 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.
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MODULE CODE:	PCEE4000
TITLE:	 		Engineering Mathematics		
DATED:		23/08/2018

LEVEL:  		4		
CREDITS:		20		

JACS CODE:		H600	


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
	PCEE4000

	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
	[bookmark: _Toc344974819]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:	PCEE4001
TITLE:			Electrical Principles
DATED:		23/08/2018

LEVEL:  		4	
CREDITS:		10	

JACS CODE:		H620	


AIM(S)
To develop an understanding of the fundamentals of electrical principles through theoretical and practical applications.

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

1. Produce routine solutions to typical electrical problems.
2. Relate and apply basic electrical theory to collected data.

INDICATIVE CONTENT
· Units and symbols - SI base units; symbols and units of measure for basic electrical quantities. Graphical symbols for electrical circuit components. 
· Electrical quantities - Define and discuss quantities, such as: charge; energy, work, power, efficiency; voltage, potential difference, electromotive force; current; resistance. 
· Resistors - Types. Coding of resistors; standard values; power ratings. Resistors connected in series, and in parallel. 
· DC resistive circuits - Conventions for voltage and current directions. Ohm's law and Kirchhoff's laws applied to resistive circuits. Power dissipation. 
· Capacitors in dc circuits - Basic construction and principle of operation. Types. Capacitors in series and in parallel. 
· Basic principles of magnetic and electromagnetic. 
· Sinusoidal voltage and current - Overview of the generation of a sinusoidal voltage. Sinusoidal waveform terminology and equations. RMS value. Phasors. Introduction to circuit reactance and impedance.



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

	Assessment.  
	2000 words. 
	100%




Assessment Summary
	Activity type
	Percentage

	Written exam
	0

	Coursework
	100

	Practical
	0

	TOTAL
	100%





READING LIST

	Module Code
	PCEE4001

	Module Title
	Electrical Principles

	Classification
	Reading List entry
	Electronic*

	Essential
	Bird J. Electrical and Electronic Principles and Technology, 6th Edition. Routledge. ISBN: 9781138673526 (2017)
	☐

	Essential
	Hughes E, Hiley J, Brown K, MacKenzie-Smith I. Hughes Electrical and Electronic Technology, 12th Edition. Pearson. ISBN-13: 9781292093048 (2016)
	☐

	Essential
	Bird J. Electrical Circuit Theory and Technology, 6th Edition. Routledge. ISBN: 9781138673496 (2017)
	☐

	Further
	https://www.vlebooks.com/vleweb/Product/Index/436552
- Hambley A R. Electrical Engineering: Principles and Applications, International Edition. 
	☒



	Further
	https://ebookcentral.proquest.com/lib/pembrokeshire-ebooks/detail.action?docID=307211&query - Bird J. Electrical Circuit Theory and Technology.
	☒


	Further
	https://ebookcentral.proquest.com/lib/pembrokeshire-ebooks/detail.action?docID=349341&query - Robertson C R. Fundamental Electrical and Electronic Principles.
	☒







MODULE CODE:	PCEE4002
TITLE:			Research, Study and Presentation Skills
DATED:		23/08/2018

LEVEL:  		4
CREDITS:		10

JACS CODE: 		H600


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
	PCEE4002

	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:	PCEE4003
TITLE:			Industrial Measuring Systems
DATED:		23/08/2018

LEVEL:  		4	
CREDITS:		10	

JACS CODE:		H600


AIM(S)
To introduce students to measuring systems and their principles of operation with respect to applications in mechanical, electrical and process control operations.

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

1. Explain the principles of operation for a range of industrial measuring systems and demonstrate an understanding of the requirement for interfacing sensors with conditioning, indication and signal transmission circuits. 
2. Select an appropriate sensor for specific operation and demonstrate an understanding of their benefits and limitations with respect to measuring and control system applications.


INDICATIVE CONTENT
· Sensors types - Electrical, electromechanical and mechanical quantities, dc/ac current and voltage, electrical resistance, magnetic flux, speed, temperature, force, pressure, strain, position and alignment. 
· System characteristics – Terminology, static and dynamic characteristics, transfer functions. 
· Performance of sensors - Sensitivity analysis, linearity and dynamic response, zero and first order response. 
· Sensor application – Installation, operation, environmental issues, health and safety issues, case studies.
· Signal conditioning - Interfacing of sensors to electronic circuits and op-amp stages, including buffers, impedance matching, instrumentation amplifiers, Wheatstone bridge, voltage to current and current to voltage converters. 
· Signal transmission – Current signal, voltage signal, two wire, digital (SMART).
· Indicators - Moving coil, recorders, digital, data loggers, monitors.
· Measuring system calibration – Calibration principles and procedures, data recording, system traceability, standards, legal and regulatory requirements.
· An introduction to analogue and digital conversion, resolution and sampling theory. 
· An introduction to feedback - Open and closed loop systems and control. 



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

	Assignment.
	2000 words
	100%




Assessment Summary
	Activity type
	Percentage

	Written exam
	0

	Coursework
	100%

	Practical
	0

	TOTAL
	100%






READING LIST

	Module Code
	PCEE4003

	Module Title
	Industrial Measuring Systems

	Classification
	Reading List entry
	Electronic*

	Essential
	Bolton W. Instrumentation and control systems, 2nd Edition. Newnes. ISBN: 9780081006139, (2015).
	☐

	Essential
	Morris, A.S. Measurement and instrumentation principles, 3rd Edition. Butterworth Heinemann. ISBN: 9780750650816 (2003).
	☐

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

	Further
	https://www.vlebooks.com/vleweb/Product/Index/436552
- Hambley A R. Electrical Engineering: Principles and Applications, International Edition. 
	☒








MODULE CODE:	PCEE4004
TITLE:	 		Embedded Systems		
DATED:		23/08/2018

LEVEL:  		4		
CREDITS:		10		

JACS CODE:		H600	


AIM(S)
· To understand the use of programming languages and its application within small embedded systems.
· To understand the theoretical and practical issues surrounding the design of small, low cost effective embedded systems.

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

1. Demonstrate a good understanding of the fundamental principles of programming an embedded system.
2. Describe the basic elements of typical embedded hardware and apply that knowledge in the analysis of a number of simple system applications.

INDICATIVE CONTENT
· Methods of programming, maintenance and debugging structured and procedural programs. 
· Documentation – internal, user and technical guides, quality of documentation as a communications skill. 
· Embedded computer architectures, memories, user interfaces; switches, keypads, LED and LCD displays. 
· Basic configuration of I/O port pins. 
· Programming systems using suitable languages and compilers, libraries and debugging tools. 
· Program design, testing and development through cover black-box and white box testing methods. 
· Use of IDE tools to produce simple embedded microcontroller solutions through simulation and/or practical exercises.


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

	Assignment.
	2000 words
	100%




Assessment Summary
	Activity type
	Percentage

	Written exam
	0

	Coursework
	100%

	Practical
	0

	TOTAL
	100%









READING LIST

	Module Code
	PCEE4004

	Module Title
	Embedded Systems

	Classification
	Reading List entry
	Electronic*

	Essential
	Noergaard T. Embedded Systems Architecture: A Comprehensive Guide for Engineers and Programmers, 2nd Edition. Newnes. ISBN: 9780123821966 (2013)
	☐

	Essential
	[bookmark: _Toc344974818]Ganguly A K. Embedded Systems: Design, Programming and Applications. Alpha Science International Ltd.  ISBN: 9781842657829 (2014)
	☐

	Further
	Blum R. Arduino Programming in 24 Hours, Sams Teach Yourself. Pearson. ISBN: 9780672337123 (2014)
	☐

	Further
	Lewis D.W, Fundamentals of Embedded Software. Prentice Hall. ISBN: 0130615897 (2002)
	☐

	Further
	Deitel D J. C How To Program, 8th Edition. Pearson. ISBN: 9781292110974 (2015)
	☐

	Further
	https://www.vlebooks.com/vleweb/Product/Index/807705 - Sommerville I. Software Engineering.
	☒







MODULE CODE:	PCEE4005
[bookmark: _Toc344974821]TITLE:			Programmable Logic Controllers
DATED:		23/08/2018

LEVEL:  		4	
CREDITS:		20	

JACS CODE:		H661	


AIM(S)
To obtain the knowledge and experience to develop PLC based solutions to well defined industrial control problems.

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

1. Demonstrate an understanding of the concepts of process control using an industry standard PLC.
2. Undertake basic PLC system design and implementation processes, comparing theoretical expectations to actual outputs ensuring correct operation and consideration of maintenance and reliability.

INDICATIVE CONTENT
· An overview of PLC technology; the historical context and the range of PLCs currently available. 
· Areas of application, with industrial examples such as pneumatics, hydraulics, motor control, conveyors sorting, process control with a range of digital and analogue sensors and actuators. 
· Programming languages available with a focus on ladder logic and/or function block. Other languages include Structured Text and Statement List. 
· Standard control structures using basic functionality. 
· Implementation of higher level control strategies, using more specialised functions such as sequencers, counters and timers. 
· Implementation of analogue control structures such as PID control and associated I/O. 
· Operator interfacing using pushbuttons, potentiometers and lamps etc. through to MMI (Man-Machine-Interface) or HMI (Human-Machine-Interface) panel displays and SCADA (Supervisory Control and Data Acquisition) 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
	0
	0

	TOTAL
	200
	100%




ASSESSMENT

Assessment Component 1

	☐	Written exam
	☒	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Technical report including practical work.  
	2000 words.
	50%




Assessment Component 2

	☐	Written exam
	☒	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Technical report including practical work.  
	2000 words.
	50%




Assessment Summary
	Activity type
	Percentage

	Written exam
	0

	Coursework
	100

	Practical
	0

	TOTAL
	100%





READING LIST

	Module Code
	PCEE4005

	Module Title
	Programmable Logic Controllers

	Classification
	Reading List entry
	Electronic*

	Essential
	Bolton W. Programmable Logic Controllers, 6th Edition. Elsevier Science & Technology. ISBN: 9780128029299 (2015)
	☐

	Essential
	Petruzella F D. Programmable Logic Controllers, 5th Edition. McGraw Hill Education. ISBN: 9781259254734 (2016)
	☐

	Further
	Kamel K, Kamel E. Programmable Logic Controllers: Industrial Control. McGraw Hill Education. ISBN: 9780071810456 (2013)
	☐

	Further
	Green C. Learn How To Program And Troubleshoot Ladder Logic. CreateSpace Independent Publishing Platform. ISBN: 9781508474920 (2015)
	☐








MODULE CODE:	PCEE4006
TITLE:			Electronics
DATED:		23/08/2018

LEVEL:  		4	
CREDITS:		20	

JACS CODE:		H600	


AIM(S)
· To understand the principles and characteristics of analogue and digital components and circuits. 
· To develop an understanding of the processes of designing, simulating, building, testing and evaluating analogue and digital electronic circuits.

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

1. 	Demonstrate an understanding of semi-conductor components and characteristics and their application in analogue and digital electronic circuits. 
2. 	To design, simulate, build, test and evaluate analogue and digital electronic circuits using information gained from datasheets. 

INDICATIVE CONTENT
Semi-conductor Theory
· Semi-conductor materials, the PN junction
· Diodes (types and their applications)
Analogue Electronics
· Transistor amplifier ‘common’ configurations and classes
· DC biasing, DC static conditions, DC and AC load lines
· AC components, coupling/decoupling, AC/DC equivalent circuits
· Design and test of small signal amplifier circuits
· Operational amplifiers; characteristics and terms for an ideal op-amp, inverting/non-inverting, comparator, differential, integrator, differentiator.
Digital Electronics
· Combinational logic gates; AND, OR, NAND, NOR, XOR, XNOR, truth tables, simplification techniques (Boolean algebra, Karnaugh maps), converting expressions, truth tables and circuits to each other
· Techniques for the design and test of combinational logic circuits
· Sequential logic; flip-flops, counters
· Techniques for the design and test of sequential logic circuits.

Reference to technical literature and manufacturer’s datasheets for components and integrated circuit devices.



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

	Technical report including practical work.  
	2000 words. 
	50%




Assessment Component 2

	☐	Written exam
	☒	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Technical report including practical work.  
	2000 words. 
	50%




Assessment Summary
	Activity type
	Percentage

	Written exam
	0

	Coursework
	100

	Practical
	0

	TOTAL
	100%





READING LIST

	Module Code
	PCEE4006

	Module Title
	Electronics

	Classification
	Reading List entry
	Electronic*

	Essential
	Wakerly J F.  Digital Design Principles and Practices. Prentice Hall. IBSN: 8120330218 (2005)
	☐

	Essential
	Storey N.  Electronics, A Systems Approach, 6th Edition. Pearson. ISBN: 0273719181 (2017)
	☐

	Essential
	Maddock R J, Calcutt D M.  Electronics for Engineering. Prentice Hall. IBSN: 9780582215832 (1994)
	☐

	Further
	Tooley M. Electronic Circuits: Fundamentals and applications, 4th Edition. Routledge. IBSN: 9781138828926 (2015)
	☐

	Further
	Green D C. Digital Electronics. Longman. IBSN: 9780582317369 (1998)
	☐

	Further
	http://www.ni.com/pdf/manuals/374483a.pdf (Multisim user guide)
	☒

	Further
	https://www.vlebooks.com/vleweb/Product/Index/439905 - Thomas L. Electronic Devices: (Conventional current version).
	☒



	Further
	https://www.vlebooks.com/vleweb/Product/Index/436552
- Hambley A R. Electrical Engineering: Principles and Applications, International Edition. 
	☒









MODULE CODE:	PCEE4007
[bookmark: _Toc344974823][bookmark: _Toc361915833]TITLE:			Design of Electrical Installations
DATED:		23/08/2018

LEVEL:  		4	
CREDITS:		20	

JACS CODE:		H600	


AIM(S)
To develop a fundamental knowledge of Electrical Installation design including the application of latest IET Wiring Regulations taking into account Health and Safety legislation.

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

1. Demonstrate an understanding of electrical operations arising from the introduction of the latest BS amendments and with consideration of health and safety legislation.
2. Demonstrate the skills to analyse, design and construct electrical installations working safely.

INDICATIVE CONTENT
· Design of electrical installations for domestic, commercial and light industrial use, using standard circuit conventions. 
· Understand and apply the appropriate wiring regulations and British Standard (BS7671) to electrical installations. 
· Analysis of Electrical Supply Systems, including TN-S, TN-C, TN-C-S etc. 
· Understand and apply appropriate technical considerations, such as diversity factor, when evaluating current ratings of electrical systems/circuits. Selection of suitable circuit conductors. 
· Apply appropriate safety systems to protect against basic and fault contact, including earthing techniques, insulation etc. 
· System protection, including over-current, overload, earth-fault to include L-E and L-E. 
· Isolation & Switching arrangements for electrical installations. 
· Rating of equipment to include aspects such as ambient temperature, grouping of cables and effects of thermal insulation materials. 
· Selection & Erection of equipment, including special installations and equipment. 
· Routine techniques for inspection/testing of electrical installations. 



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

	Technical report including practical work.  
	2000 words.
	50%




Assessment Component 2

	☐	Written exam
	☒	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Technical report including practical work.  
	2000 words
	50%




Assessment Summary
	Activity type
	Percentage

	Written exam
	0

	Coursework
	100

	Practical
	0

	TOTAL
	100%





READING LIST

	Module Code
	PCEE4007

	Module Title
	Design of Electrical Installations

	Classification
	Reading List entry
	Electronic*

	Essential
	The Institution of Engineering and Technology. On-Site Guide (IET Wiring Regulations 18th Edition, BS 7671:2018), The Institution of Engineering and Technology. ISBN: 9781785614422 (2018)
	☐

	Essential
	The Institution of Engineering and Technology. Requirements for Electrical Installations BS 7671:2018 (IET Wiring Regulations 18th Edition). ISBN: 9781785611704 (2018)
	☐

	Essential
	Scaddan B. Electrical Installation Work. - 7th Edition. Routledge.  ISBN: 9780080969817 (2011)
	☐

	Further
	The Institution of Engineering and Technology. Student's Guide to the IET Wiring Regulations, 2nd Edition 2018. ISBN: 9781785614743 (2018)
	☐

	Further
	The Institution of Engineering and Technology. Electrician's Guide to the Building Regulations, 5th Edition ISBN: 9781785614682 (2018)
	☐

	Further
	Roberts P. Electrical Installation Work: Level 3.  Routledge. ISBN: 9781138917170 (2016)
	☐

	Further
	https://ebookcentral.proquest.com/lib/pembrokeshire-ebooks/detail.action?docID=2011207&query=electrical
Linsley T. Basic Electrical Installation Work 2365 Edition, 8th Edition, Routledge.
	☒
	Further
	https://ebookcentral.proquest.com/lib/pembrokeshire-ebooks/detail.action?docID=710672&query=electrical
Scaddan B. The Dictionary of Electrical Installation Work, Routledge.
	☒










MODULE CODE:	PCEE4008
TITLE:			Power Devices and Systems
DATED:		23/08/2018

LEVEL:  		4	
CREDITS:		20	

JACS CODE:		H630	


AIM(S)
· To analyse electrical devices and basic electrical power systems and to develop an understanding of their principles of operation. 
· To use collected data and relate theory and concepts of electrical devices and systems.

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

1. Demonstrate an understanding of the operating principles of basic power systems.
2. Examine and evaluate the fundamental principles and operation of electrical power devices.

INDICATIVE CONTENT
· A.C. Transmission and Distribution: The grid system. Analysis of short and medium length transmission line systems. Analysis of distribution networks. Power factor correction.  
· Protection Devices: Identify the types of hazards (electric shock, thermal effects, etc.) and methods of protection. Introduction to protection devices such as fuses and residual current devices. Types of Circuit Breaker.
· Power Transformers: Construction - shell and core types. Operating principles: equivalent circuit for an ideal transformer, phasor diagram for an ideal transformer on load; identify the no-load losses; derive the equivalent; components of the equivalent circuit referred to one winding.
· DC Motors: Basic construction, motor types, equivalent circuits, operating characteristics, torque and speed control, losses and efficiency.
· Three-Phase Induction Motors: Types - single cage and wound rotor. Operating principles: production of a rotating magnetic field in the stator; synchronous speed; rotor resistance, reactance and induced voltage; standstill conditions; slip speed; torque equations for a three-phase induction motor. Starting methods and Speed control. 
· Three-Phase Synchronous Machines: Construction, operation, performance and starting methods. Applications in power systems – 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
	0

	TOTAL
	200
	100%




ASSESSMENT

Assessment Component 1

	☐	Written exam
	☒	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Technical report including practical work.  
	2000 words.
	50%




Assessment Component 2

	☒	Written exam
	☐	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Exam.  
	2 hours.
	50%




Assessment Summary
	Activity type
	Percentage

	Written exam
	50

	Coursework
	50

	Practical
	0

	TOTAL
	100%





READING LIST

	Module Code
	PCEE4008

	Module Title
	Power Devices and Systems

	Classification
	Reading List entry
	Electronic*

	Essential
	Hughes E, Hiley J, Brown K, MacKenzie-Smith I. Hughes Electrical and Electronic Technology, 12th Edition.  Pearson. ISBN: 9781292093048 (2016)
	☐

	Essential
	Bird J. Electrical Circuit Theory and Technology, 6th Edition. Routledge. ISBN: 9781138673496 (2017)

	☐

	Essential
	Wildi T. Electrical Machines, Drives and Power Systems, 6th Edition. Pearson.  ISBN: 9781292024585 (2013)
	☐

	Further
	Shepherd J, Morton A H, Spence L F. Higher Electrical Engineering. Longman. ISBN: 0582988888 (1986)
	☐

	Further
	Hughes A.  Electric Motors and Drives: Fundamentals, Types and Applications, 4th Edition. Newnes. IBSN: 9780080983325 (2013)
	☐

	Further
	Glover J D, Sarma M S, Overbye T. Power System Analysis and Design, 6th Edition. CL Engineering. ISBN: 9781305636187 (2016)
	☐

	Further
	https://www.vlebooks.com/vleweb/Product/Index/439879 - Wildi T. Electrical Machines, Drives and Power Systems.
	☒


	Further
	https://ebookcentral.proquest.com/lib/pembrokeshire-ebooks/detail.action?docID=312851&query - Bird J. Electrical and Electronic Principles and Technology.
	☒







MODULE CODE:	PCEE4009
TITLE:			Instrumentation, Automation and Control
DATED:		23/08/2018

LEVEL:  		4	
CREDITS:		20	

JACS CODE:		H661


AIM(S)
To introduce students to industrial instrumentation, automation and control systems. To ensure students can select the elements required to carry out effective measurement and control of an industrial process.

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

1. Explain the principles of operation for a range of industrial measuring systems and demonstrate an understanding of the requirement for interfacing sensors with conditioning, indication and analogue/digital signal transmission circuits. 
2. Select an appropriate sensor for specific operation and demonstrate an understanding of their benefits and limitations with respect to measuring and control system applications.
3. Describe and select a control strategy to meet an industrial application. In addition, ensure the control action is programmed/tuned to meet the requirements of the process.


INDICATIVE CONTENT
· Industrial process measurement - temperature, pressure, flow, level, angular velocity, displacement, analytical systems. 
· Signal processing - measurement, conversion, linearization, filtering, amplification, system response, system interfacing. 
· Signal transmission - analogue, 2-wire loop, digital, HART, FISCO, Fieldbus, Modbus, Profibus. 
· Application of instrumentation in a hazardous environment – Zener/galvanic barriers, I.S., ATEX and DSEAR. 
· System analysis – sensor selection, process considerations, system characteristics, static and dynamic response, time and frequency domain performance. 
· System modelling – 1st order, 2nd order, time and frequency domain response, Laplace, gain and phase margin, transfer function, stability analysis, Nyquist, Bode plots. 
· Indicators – analogue, digital, recorders, loop powered indicators, mimic panels, control room con-soles. 
· System maintenance – fault finding, root cause analysis, verification, calibration, reporting. 
· Control types – open loop, closed loop, two-step, three- term, PID, cascade. 
· Control system regulators – electrical, hydraulic, pneumatic systems. 
· Control system tuning techniques – ultimate cycle, reaction curve, adaptive, self-tuning. 
· Alarm systems – comparators, trip amplifiers, trip sensors, process interlocks. 
· Process applications – hardware simulation, software simulation, system design and development software. 
· Overview of computerised control systems – microcontrollers, PLC, DDC, DCS, SCADA. 
· Application of design, simulation and virtual environment software for the development and testing of instrument and control 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
	0
	0

	TOTAL
	200
	100%




ASSESSMENT

Assessment Component 1

	☐	Written exam
	☒	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Assignment.
	2000 words 
	50%




Assessment Component 2

	☐	Written exam
	☒	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Assignment. 
	2000 words 
	50%




Assessment Summary
	Activity type
	Percentage

	Written exam
	0

	Coursework
	100

	Practical
	0

	TOTAL
	100%




READING LIST

	Module Code
	PCEE4009

	Module Title
	Instrumentation, Automation and Control

	Classification
	Reading List entry
	Electronic*

	Essential
	Bolton W. Instrumentation and control systems, 2nd Edition. Newnes. ISBN: 9780081006139 (2015)
	☐

	Essential
	Morris A.S. Measurement and instrumentation principles, 3rd Edition. Butterworth Heinemann. ISBN: 9780750650816 (2003)
	☐

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

	Further
	Floyd T. L. Electronic devices, 10th Edition. Pearson. ISBN: 9781292222998 (2010)
	☐

	Further
	https://ebookcentral.proquest.com/lib/pembrokeshire-ebooks/detail.action?docID=312851&query - Bird J. Electrical and Electronic Principles and Technology.
	☒

	Further
	https://www.vlebooks.com/vleweb/Product/Index/436552
- Hambley A R. Electrical Engineering: Principles and Applications, International Edition.
	☒






MODULE CODE:	PCEE4010
TITLE:			Pneumatics and Hydraulics
DATED:		23/08/2018

LEVEL:  		4	
CREDITS:		20	

JACS CODE:		H600	


AIM(S)
To develop a fundamental understanding of pneumatic and hydraulic fluid power systems and their modern industrial applications and enable them to design fluid power circuits.

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

1. Demonstrate an understanding of the construction, function and operation of pneumatic and hydraulic components, equipment and plant.
2. Demonstrate the skills to analyse, design pneumatic and hydraulic circuits.

INDICATIVE CONTENT
· Read and interpret pneumatic and hydraulic fluid power diagrams use of appropriate British and International Standards. 
· Pneumatic equipment - types, construction, function and operation e.g. air compressors, coolers, dryers, receivers, distribution equipment, fluid plumbing and fittings, drain traps, air service units, valves, actuators, seals. 
· Hydraulic equipment - types, construction, function and operation e.g. fluids, pumps, motors, actuators, reservoirs, accumulators, fluid plumbing and fittings, valves, filters, seals, gauges
· Calculations to determine forces applied by the actuators and the speed of response of actuators. 
· Hydraulic circuit design incorporating variable and fixed displacement pumps, pressure and flow control, the various configurations of control valves, proportional valves, solenoid and pilot operation of valves. 
· Pneumatic circuit design to include air compressors, volumetric efficiency, isothermal efficiency, control valves, logic control, linear and rotary actuators. 



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

	Technical report including practical/simulation work.  
	2000 words.
	50%




Assessment Component 2

	☐	Written exam
	☒	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Technical report including practical/simulation work.  
	2000 words.
	50%




Assessment Summary
	Activity type
	Percentage

	Written exam
	0

	Coursework
	100

	Practical
	0

	TOTAL
	100%





READING LIST

	Module Code
	PCEE4010

	Module Title
	Pneumatics and Hydraulics

	Classification
	Reading List entry
	Electronic*

	Essential
	Sivaraman I. Introduction to Hydraulics and Pneumatics, 3rd Edition. Prentice-Hall. ISBN: 9788120353213 (2017)
	☐

	Essential
	Bewoor K. Hydraulics and Pneumatics. Repro Knowledgcast Ltd. ISBN: 9789351641346 (2014)
	☐

	Essential
	Parr A. Hydraulics and Pneumatics: A Technician's and Engineer's Guide, 3rd Edition. Elsevier Science & Technology. ISBN: 9780080966748 (2011)
	☐

	Further
	Singh K H. Pneumatic and Hydraulic Systems. I K International Publishing House. ISBN: 9789385909337 (2017)
	☐








MODULE CODE:	PCEE5000
TITLE:	 		Advanced Engineering Mathematics		
DATED:		23/08/2018

LEVEL:  		5		
CREDITS:		10		

JACS CODE:		H600	


AIM(S)
· To develop a more advanced understanding of principles and processes and understand their application in engineering. 
· To solve further and more advanced problems.

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

1. Demonstrate a critical understanding of the advanced mathematical techniques used in engineering.
2. Implement well-established techniques to solve advanced engineering problems.

INDICATIVE CONTENT
· Differentiation of advanced equations including inverse trigonometric functions and hyperbolics.
· Laplace Transforms. Definition, transforms of simple functions including Dirac delta and Heaviside functions. 
· Inverse Laplace transforms. 
· Solution of first and second order differential equations by classical methods.
· Solution of first and second order differential equations by using Laplace transforms. 
· Further techniques of integration. 
· Application of advanced mathematics to engineering problems. 
· Fourier series for various periodic waveforms. Fourier transforms. 




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

	Time Constrained Assessment. 
	2.5 hours 
	100%





Assessment Summary
	Activity type
	Percentage

	Written exam
	0

	Coursework
	100%

	Practical
	0

	TOTAL
	100%






READING LIST

	Module Code
	PCEE5000

	Module Title
	Advanced Engineering Mathematics

	Classification
	Reading List entry
	Electronic*

	Essential
	Croft A, Davison R. Mathematics for Engineers, 4th Edition. Pearson Education. ISBN: 9781292065939 (2015)
	☐

	Essential
	Stroud K A. Advanced Engineering Mathematics, 5th Edition. Palgrave Macmillan. ISBN: 9780230275485 (2011)
	☐

	Essential
	Bird J O. Higher Engineering Mathematics, 7th Edition. Routledge. ISBN: 9780415662826 (2014)
	☐

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


	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:	PCEE5001
TITLE:			Electrical Principles and Simulation 
DATED:		23/08/2018

LEVEL:  		5	
CREDITS:		10	

JACS CODE:		H620	


AIM(S)
· To obtain an understanding of circuit theory and principles relevant to the analysis of electrical and electronic systems. 
· To obtain the understanding of simulation techniques for electrical and electronic systems.

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

1. Apply well-established techniques to analyse and evaluate electrical circuits, electronic systems and control systems. 
2. Use a range of well-established simulation techniques to analyses the performance of electrical circuits, electronic systems and control systems. 

INDICATIVE CONTENT
· Circuit theorems and application to complex A.C & D.C. networks and electronic circuits. 
· Matlab and Simulink, system analysis time domain (first-order and second-order systems), system analysis frequency domain and stability analysis. 
· Modelling of electric and electronic networks, DC motors, Control systems open & closed-loop systems, proportional (P) control, Proportional-Integral (PI) control, Proportional-integral-derivative (PID) control. 
· Simulation of electrical, electronic and electro-mechanical systems using software packages: Matlab/Simulink, NI MultiSIM Workbench. 
· Development of schematic circuits for electrical systems, electronic systems and electro-mechanical systems. 


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

	Technical report including simulation work.  
	2500 words.
	100%






Assessment Summary
	Activity type
	Percentage

	Written exam
	0

	Coursework
	100

	Practical
	0

	TOTAL
	100%





READING LIST

	Module Code
	PCEE5001

	Module Title
	Electrical Principles and Simulation

	Classification
	Reading List entry
	Electronic*

	Essential
	Bird J. Electrical and Electronic Principles and Technology, 4th Edition. Newnes. ISBN: 9780080890562 (2010)
	☐

	Essential
	Bolton, W. Instrumentation and control systems, 2nd Edition.  Newnes, ISBN: 9780081006139 (2015)
	☐

	Essential
	Hahn B. Essential MATLAB for Engineers and Scientists. Springer. ISBN: 1852336978 (2003)
	☐

	Further
	http://www.ni.com/pdf/manuals/374483a.pdf (Multisim user guide)
	☒

	Further
	http://www.mathworks.co.uk/help/matlab/ (MatLab user guide)
	☒

	Further
	http://www.mathworks.co.uk/help/simulink/index.html (Simulink user guide)
	☒

	Further
	https://www.vlebooks.com/vleweb/Product/Index/436552
- Hambley A R. Electrical Engineering: Principles and Applications, International Edition. 
	☒



	Further
	https://ebookcentral.proquest.com/lib/pembrokeshire-ebooks/detail.action?docID=349341&query - Robertson C R. Fundamental Electrical and Electronic Principles.
	☒








[bookmark: StartP]MODULE CODE:	PCEE5002
[bookmark: _Toc330454024]TITLE:			Individual Project
DATED:		23/08/2018

LEVEL:  		5	
CREDITS:		20	

JACS CODE:		H600	


AIM(S)
Carry out a significant practical investigation, demonstrating planning, organisation and practical skills, working within health and safety guidelines and to communicate effectively through a comprehensive written report and presentation on all aspects of the work.

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

1. Select, specify and plan an appropriate project, investigate and document within time and budgetary constraints.
2. Apply a range of well-established concepts, principles and techniques to develop the project to meet specified requirements.
3. Demonstrate, evaluate and communicate effectively the proposed project solution.

INDICATIVE CONTENT
· The project is a major technical, practical based assignment and will consist of planning and implementation phases. It will be either industrially based or college based. This decision will be agreed by the Project Tutor and Student at the beginning of the project. An industrial project must originate from the student’s workplace and there must be a suitable industrial tutor to oversee the work in industry. 
· Projects will can be practically based and expected to integrate aspects of the course curriculum. 
· Where appropriate, the College Project Tutor may visit the company to view the project, and discuss progress / authenticity with the Industrial Supervisor and Student. 
· All projects must be supported by a Log-Book (or other suitable method of recording student progress).
· The solutions provided for a project must be appropriate and supported by full documentation in the form of a Project Report and a Project Presentation given to a small group.
· Key phases of the project are:- Project selection, proposal and agreement (including costing and resourcing), project specification, testing plan (where applicable), project planning with contingencies, more than one solution, implementation, testing (where applicable), documentation and reporting with conclusions, evaluations and recommendations.
· Project reporting is normally in two main stages namely; an Interim Presentation and a Final Report.
· Health and Safety issues, legislation, risk assessment. 
· Environmental protection and sustainability.
· System operation, maintenance, reliability of end product/system.
	

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

	Interim Presentation.
	10 Min.
	25%




Assessment Component 2

	☐	Written exam
	☒	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Project report.
	3750 words. 
	75%




Assessment Summary
	Activity type
	Percentage

	Written exam
	0

	Coursework
	100

	Practical
	0

	TOTAL
	100%





READING LIST

	Module Code
	PCEE5002

	Module Title
	Individual Project

	Classification
	Reading List entry
	Electronic*

	Essential
	Newton R. Project Management Step by Step, 2nd Edition. Pearson. ISBN: 9781292142197 (2016)

	☐

	Essential
	Lock D.  Project Management, 10th Edition. Taylor & Francis Ltd. ISBN: 9781409452690 (2013)

	☐

	Essential
	Maylor H. Project Management, 4th Edition: (with MS Project CD Rom).  Financial Times/ Prentice Hall. ISBN: 9780273704324 (2010)
	☐

	Further
	Plummer F. Project Engineering: The Essential Toolbox for Young Engineers. Butterworth-Heinemann.  ISBN: 9780750682794 (2007)
	☐

	Further
	Smith N J.  Engineering Project Management, 3rd Edition. Wiley-Blackwell. ISBN: 9781405168021 (2008)
	☐

	Further
	Dobson M.S. Creative Project Management. McGraw-Hill. ISBN: 9780071739337 (2010)
	☐








MODULE CODE:	PCEE5003
TITLE:			Engineering Management and Safety 
DATED:		23/08/2018

LEVEL:  		5	
CREDITS:		20	

JACS CODE:		H600	


AIM(S)
· To obtain a knowledge of the formal processes of health, safety and welfare management.
· To understand the basic managerial and financial practices within a manufacturing or engineering business with consideration of quality issues, the environment and sustainability and ensuring high levels of professional and ethical conduct. 

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

1. Demonstrate a systematic understanding of the use of safety procedures and risk assessment in any environment. 
2. Demonstrate a systematic understanding of basic managerial and financial practices within a manufacturing or engineering business with consideration of quality issues, the environment, sustainability and professional / ethical conduct. 

INDICATIVE CONTENT
· Contract Management - tendering and the tender evaluation processes, introduction to sub-contracts and planning techniques to facilitate contract delivery. 
· Business Finance and Economics - review of alternative costing methods and project budgeting, breakeven analyses, project evaluation methods, balance sheets and profit and loss statement, cash flow management. 
· Logistics and Resource Management - the minimisation of logistic costs and the maximisation of benefits using transportation and linear programming algorithms. 
· Technology Management, including the identification of technology road maps, integrated development plans for platform and product delivery. 
· Development of business plans, including market identification and development strategies, financing and control, and managing growth. 
· Quality issues and their application to continuous improvement. 
· Principles of safety and the primary requirements for health, safety and welfare in the workplace. 
· Safety legislation and enforcement supported by statutory and advisory documents from HSE, Health & Safety at Work Act 1974, Health and Safety Management Regulations, PUWER, LOLER, COSHH and PPE at Work Regulations. 
· Safety and safe methods of working including definitions of risk and hazard, risk assessment, and safety procedures and records. 
· Environmental protection and sustainability. 
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.  
	2500 words.
	50%




Assessment Component 2

	☐
	Written exam
	☒
	Coursework
	☐
	Practical

	Mode of assessment
	Volume
	Weighting

	Written Assessment.  
	2500 words
	50%




Assessment Summary
	Activity type
	Percentage

	Written exam
	0

	Coursework
	100

	Practical
	0

	TOTAL
	100%





READING LIST

	Module Code
	PCEE5003

	Module Title
	Engineering Management and Safety

	Classification
	Reading List entry
	Electronic*

	Essential
	Gupta A K. Engineering Management. S Chand & Co Ltd. ISBN: 9788121928120 (2007)
	☐

	Essential
	Hughes P. Introduction to Health and Safety at Work, 6th Edition. ISBN: 9780415723084 (2015)
	☐

	Further
	Slack N. Operations and Process Management, 4th Edition. Pearson Education Limited. ISBN: 9781292017846 (2015)
	☐

	Further
	Harrison M. An Introduction to Business and Management Ethics. Palgrave Macmillan. ISBN: 9781403900166 (2005)
	☐

	Further
	Safe Use of Work Equipment: Approved Code of Practice and Guidance, 4th Edition. HSE Books. ISBN: 9780717666195 (2014). 
	☐


	Further
	Freeth H. Health & Safety at Work Essentials: The One-Stop Guide to Health and Safety Issues in the Workplace, 9th Edition. Lawpack Publishing Ltd. ISBN: 9781910143230 (2015)
	☐


	Further
	https://www.dawsonera.com/abstract/9780273739029 - Boddy D. Management: an introduction, 5th Edition. (2010)
	☒


	Further
	http://www.hse.gov.uk/pubns/index.htm - Health & Safety Executive.

	☒









MODULE CODE:	PCEE5004
TITLE:			Further Electronics
DATED:		23/08/2018

LEVEL:  		5	
CREDITS:		20	

JACS CODE:		H600	


AIM(S)
· To understand and analyse the characteristics and well established principles of analogue and digital electronic circuits. 
· To obtain the practical experience and knowledge of test, measurement methods and techniques to be applied to electronic circuits and systems.

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

1. Apply established techniques to produce test/measurement procedure to verify circuit operation against a technical specification and evaluate techniques to verify electronic circuit operation.
2. Demonstrate a critical understanding in the design of digital and analogue electronic circuits for specified applications and adapting designs to meet new purposes or applications.

INDICATIVE CONTENT
· Combinational and Sequential Logic - Design and applications of arithmetic logic data handling systems, multiplexers and de-multiplexers, synchronous and asynchronous counters. 
· Timing Circuits - RC timing considerations, integrated circuit timer and mono-stable devices and their applications in pulse width determining and delay networks and in signal generation modes. 
· Amplifier Circuits - Feedback amplifier configurations and their characteristics; input and output impedance, gain, bandwidth, and stability; frequency compensation. Influence of non-ideal device parameters in practical circuits, interpretation and application of device data. 
· Oscillators and Signal Sources - Design and application of general purpose RC, LC and Crystal Oscillators; amplitude and frequency stability. Non-linear signal sources, Astable, integrator, Schmitt trigger, VCO; analysis and applications. 
· Power supplies - AC to DC conversion, filtration, linear regulators; theory, devices and applications. 
· Data Conversion - A to D and D to A techniques, devices, and applications; importance of converter timing parameters and sampling. 
· Data Acquisition Systems - Filter circuits; configuration and applications, Sample and Hold circuits; aperture time, acquisition time, circuit types and capabilities, applications.
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

	Technical report including practical work.  
	2500 words.
	50%




Assessment Component 2

	☐	Written exam
	☒	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Technical report including practical work.  
	2500 words.
	50%




Assessment Summary
	Activity type
	Percentage

	Written exam
	0

	Coursework
	100

	Practical
	0

	TOTAL
	100%





READING LIST

	Module Code
	PCEE5004

	Module Title
	Further Electronics

	Classification
	Reading List entry
	Electronic*

	Essential
	Wakerly J F.  Digital Design Principles and Practices. Prentice Hall. ISBN: 8120330218 (2005)
	☐

	Essential
	Storey N.  Electronics, A Systems Approach, 6th Edition. Pearson. ISBN: 0273719181 (2017)
	☐

	Essential
	Maddock R J, Calcutt D M.  Electronics for Engineering. Prentice Hall. IBSN: 9780582215832 (1994)
	☐

	Further
	Tooley M. Electronic Circuits: Fundamentals and applications, 4th Edition. Routledge. IBSN: 9781138828926 (2015)
	☐

	Further
	Green D C. Digital Electronics. Longman. IBSN: 9780582317369 (1998)
	☐

	Further
	http://www.ni.com/pdf/manuals/374483a.pdf (Multisim user guide)
	☒

	Further
	https://www.vlebooks.com/vleweb/Product/Index/439905 - Thomas L. Electronic Devices: (Conventional current version).
	☒

	Further
	https://www.vlebooks.com/vleweb/Product/Index/436552
- Hambley A R. Electrical Engineering: Principles and Applications, International Edition. 
	☒








MODULE CODE:	PCEE5005
TITLE:			Electronic Communications
DATED:		23/08/2018

LEVEL:  		5	
CREDITS:		20	

JACS CODE:		H651	


AIM(S)
To understand the principles and theory of processing analogue and digital signals in both time and frequency domains and to apply these principles to the understanding of communication systems.

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

1. Apply established techniques to analyse and manipulate a range of signals mathematically in both time and frequency domains and apply to analogue and digital communication systems.
2. Demonstrate a critical understanding of the principles and requirements of analogue and digital communications systems from theory and by practical testing and simulation.

INDICATIVE CONTENT
· Signal Processing: The addition and multiplication of sinusoids of varying frequency, phase and amplitude. Mathematical analysis to explain their representation in both time and frequency domains. Fourier analysis of periodic and non-periodic waveforms. Bandwidth. Power distribution in sinusoids.
· Radio Communication Systems: The electro-magnetic spectrum, propagation of radio waves, radio transmitters. Analysis of AM and FM modulation schemes in time and frequency. Power distribution. Super-heterodyne radio receivers. 
· Transmission Lines: Physical attributes, characteristic impedance, requirements for termination, VSWR, and power transfer. Calculation of impedances at different points on line.
· Noise: Sources of noise (both external and internal), S-N Ratio, impedance matching, thermal noise and Boltzmann’s Constant, noise bandwidth, calculation of SNRin and SNRout. 
· Baseband Modulation Schemes: Sampling, quantisation noise, ADC, DAC. Pulse Code Modulation (PCM), Pulse Amplitude Modulation (PAM), line coding, Time Division Multiplexing (TDM). 
· Digital Carrier Modulation Schemes: Representation of ASK, FSK, BPSK and QPSK in time and frequency including basic mathematical analysis. Calculations and comparisons of Bit Error Rate (BER), error detection and error correction schemes. 
· Fibre Optics: Propagation in Fibre Optic, Attenuation, Dispersion, and link calculation. 
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

	Technical report including practical work.  
	2500 words.
	50%




Assessment Component 2

	☒	Written exam
	☐	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Exam.  
	2 hours.
	50%




Assessment Summary
	Activity type
	Percentage

	Written exam
	50

	Coursework
	50

	Practical
	0

	TOTAL
	100%





READING LIST

	Module Code
	PCEE5005

	Module Title
	Electronic Communications

	Classification
	Reading List entry
	Electronic*

	Essential
	Young P.  Electronic Communication Techniques, 5th Edition. Prentice-Hall. ISBN: 9780130482853 (2003)
	☐

	Essential
	Frenzel L E. Principles of Electronic Communication Systems, 4th Edition. McGraw-Hill Higher Education. ISBN: 9781259255021 (2016)
	☐

	Essential
	Green D C. Radio Communication, 2nd Edition. Longman / Pearson Education. ISBN: 9780582369085 (2000) 
	☐

	Further
	Otung I, Communication Engineering Principles, Palgrave, ISBN: 0333775228 (2001) 
	☐

	Further
	Smillie G. Analogue and Digital Communication Techniques, Butterworth-Heinemann, ISBN: 0340731257 (1999) 
	☐






MODULE CODE:	PCEE5006
TITLE:			Electronic Manufacturing and Testing
DATED:		23/08/2018

LEVEL:  		5	
CREDITS:		20	

JACS CODE: 		H600


AIM(S)
This module provides an understanding of electronic product design techniques and the process involved in manufacturing electronic products. In addition, the module will review quality management systems and product life cycle.  

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

1. Analyse and evaluate a range of processes, techniques and strategies required to successfully develop a product design into a fully manufactured and tested product to meet customer needs.
2. Describe the manufacturing processes required to produce electronic products to meet quality standards, legal safety and environmental requirements.

INDICATIVE CONTENT
· Product design - Product inception, feasibility studies and assessment, decision making processes and tools. 
· Product and process validation – Design qualification (DQ), installation qualification (IQ), operational qualification (OQ) and process qualification (PO). Failure modes and effects analysis (FMEA)
· Product economics and costing - Links between design and manufacture, design methods, cost implications, economies of scale, economic operating quantities. 
· Manufacturing operations management systems - Statistical process control (SPC), key performance indicators (KPI), just in time (JIT), Kanban system, and manufacturing resource planning (MRP II). Improvement methods and strategies, lean principles, continuous improvement and operational excellence, value stream mapping (VSM). 
· Manufacturing facilities, processes and technologies – Facility design and layout, cleanroom design and operation, equipment and process layout. Printed circuit board (PCB) technology and manufacturing techniques, Surface Mount design rules, soldering processes, device types, good manufacturing practice (GMP).
· Sampling, inspection and testing strategies - Selecting a sampling, inspection and testing strategy in relation to product type, volume and mix. Fault modelling and fault simulation. Boundary Scan architecture and test strategies. 
· Quality management systems - Quality management techniques in product design and manufacture, quality assurance, control and good design/manufacturing practice. Process identification and modelling, maintenance. Quality improvement techniques. 
· Health, safety and environmental law - Application of appropriate UK, EU and global statutory and regulatory requirements relating to product life cycle including design, manufacture, testing, operation and disposal.
· EMC & ESD– Electromagnetic compatibility, electro static discharge (ESD) and prevention method used within design and manufacture. 


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.
	2500 words 
	50%




Assessment Component 2

	☐	Written exam
	☒	Coursework
	☐	Practical

	Mode of assessment
	Volume
	Weighting

	Assignment.
	2500 words 
	50%




Assessment Summary
	Activity type
	Percentage

	Written exam
	0

	Coursework
	100

	Practical
	0

	TOTAL
	100%






READING LIST

	Module Code
	[bookmark: _GoBack]PCEE5006

	Module Title
	Electronic Manufacturing and Testing

	Classification
	Reading List entry
	Electronic*

	Essential
	Baienesce T. & Bazu M. Reliability of Electronic Components: A Practical Guide to Electronic Systems Manufacturing. Springer-Verlag Berlin and Heidelberg GmbH & Co. K.  ISBN: 9783540657224 (1999)
	☐

	Essential
	Lavagno L, Marko, I L. & Martin G. Electronic Design Automation for IC System Design, Verification, and Testing (Electronic Design Automation for Integrated Circuits Handbook), 2nd Edition. CRC Press; 2 edition. ISBN: 9781482254624 (2016)
	☐

	Further
	Whyte W. Cleanroom Technology: Fundamentals of Design, Testing and Operation, 2nd Edition. Wiley-Blackwell. ISBN: 9780470748060 (2010)
	☐

	Further
	Lau J., Wong C., Lee N. & Lee R. Electronics Manufacturing: with Lead-Free, Halogen-Free, and Conductive-Adhesive Materials (Professional Engineering). McGraw-Hill Education. ISBN: 9780071386241 (2002)
	☐

	Further
	Relph G. & Milner C. Inventory Management: Advanced Methods for Managing Inventory within Business Systems. Kogan Page. ISBN: 9780749473686 (2015)
	☐

	Further
	Rocha-Lona L. Building Quality Management Systems. Routledge. ISBN: 9781466564992 (2013)
	☐

	Further
	Walker N. The Design Analysis Handbook: A Practical Guide to Design Validation. Newnes. ISBN: 9780750690881 (1998)
	☐

	Further
	https://www.vlebooks.com/vleweb/Product/Index/439905 - Thomas L. Electronic Devices: (Conventional current version). (2013)
	☒
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