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MODULE SPECIFICATION TEMPLATE

1 The title of the module:  
  Programmable Logic Controllers

2 The Department which will be responsible for management of the module 
School of Advanced Technician Engineering

3 The Start Date of the Module  September 2008

4 The number of students expected to take the module   30

5 Modules to be withdrawn on the introduction of this proposed module and consultation with other relevant Departments and Faculties regarding the withdrawal

6 The level of the module Certificate [C]
7 The number of credits which the module represents   15
8 Which term(s) the module is to be taught in (or other teaching pattern)  Semester 1 or 2
9 Prerequisite modules: None
10 The programmes of study to which the module contributes

Foundation Degree in Engineering, HNC in Engineering

11 The intended subject specific learning outcomes and, as appropriate, their relationship to programme learning outcomes

To achieve this unit a student must:

1) Explore the programmable logic controllers design and characteristics

2) Scrutinize the information and communication techniques of programmable logic controllers

3) Consider and implement programming techniques of PLCs
These learning outcomes directly relate to the listed programme learning outcomes A2, A3, A4 & A5 of the programmes listed in section 10.

12 The intended generic learning outcomes and, as appropriate, their relationship to programme learning outcomes

The following generic learning outcomes directly relate to the listed programme learning outcomes b14, C21, C24 & D33 of the programmes listed in section 10.

1) Present quantitative and qualitative information, together with analysis, argument and commentary in a  most comprehensive manner

2) Locate, extract, analyse, prepare and present data from various sources using appropriate qualitative and quantitative information
13 A synopsis of the curriculum

· Design and operation characteristics
Design characteristics: unitary, modular, rack-mounted
Input and output devices: Mechanical switches, non-mechanical digital sources, transducers, relays                                                                                                                                                         Communication links: twisted pair, coaxial, fibre optics, network 

Internal architecture: CPU, ALU, storage devices, memory, opto-isolators, input and output units, flags, shift registers 

Operational characteristics: scanning, performing logic operations, continuous updating, mass I/O copying
· Information and communication techniques
Forms of signal: analogue(0 – 10V DC, 4 – 20 mA), digital, discrete
Resolution and relationships: 9 – bit, 10 – bit, 12 – bit

Number systems: Decimal, binary, octal, hexadecimal, BCD

Protocols: RS232, IEE488, RS422, 20 mA

Networking methods and standards: master to slave, peer to peer, ISO, IEE, MAP
Logic functions: AND, OR, EXCLUSIVE OR, NAND, NOR
· Programming techniques
Methods of programming: ladder and logic diagrams, statement lists, Boolean algebra, function diagrams, BASIC, ‘C’ AND Assembler, Graphical Programming language
Advanced function: less than, greater than, binary to BCD, calculations, PID control 
Testing and debugging: Forcing inputs, forcing outputs, changing data, comparing files (tapes, EPROM, disc) displayed error 

Producing and storing text: contact labels, rung labels, programming lists, cross-referencing
Advanced elements: contacts, coils, timers, counters, override facilities, flip-flops, shift registers, sequences
14 Indicative Reading List 

Bolton – Programmable Logic controller (Butterworth-Heinemann, 1996)
Crispin A J – Programmable Logic Controllers and their Engineering Applications (Mc Craw Hill, 1996)
15 Learning and Teaching Methods, including the nature and number of contact hours and the total study hours which will be expected of students, and how these relate to achievement of the intended learning outcomes

The module is designed to offer a broad-base of study of key scientific principles, covering both mechanical and electrical concepts associated with the design  and operation of engineering systems. It aims to provide the basis for further study in specialist areas of engineering.
Students will be expected to spend 150 hours of study apportioned as follows:  

· 50 contact hours: involving a mix of taught lessons to explain the theoretical  and practical aspects of the module

· 20 hours assessment and revision

· 80 hours private study

16 Assessment methods and how these relate to testing achievement of the intended learning outcomes

The module will be assessed by both coursework and examination. 

The coursework (70%) comprises 2 equally weighted assignments.
The end examination (30%) will be 3 hours long and will assess the logical understanding of the principles studied in the SLOs.

	Subject specific learning outcomes
	Assessment Criteria

	1. Explore the programmable logic controllers design and characteristics

2. Scrutinize the information and communication techniques of programmable logic controllers 
3)  Visualize and implement programming techniques of PLCs

	· Describe the design characteristics of typical programmable logic devices

· Identify, classify and describe the performance of input and output devices
· Identify, classify and describe the performance of different types of communication links used in programmable logic control systems 
· Describe the internal architecture of a typical programmable logic device

· Describe the operational characteristics of the CPU
· Identify and classify the different forms of signals used in programmable logic control
· Describe the resolution and relationship between analogue inputs and outputs and word length

· Mathematical principles relevant to express numbers using different number systems

· Identify, classify and describe the typical protocols used in signal communication
· Investigate networking methods and networking standards

· Derive simple programs using logic functions relevant to engineering based on relay ladder logic
· Identify, classify and describe the different methods of programming programmable logic controllers

· Identify and evaluate the range and type of advanced functions of programmable logic controllers

· Identify and describe the advantages of off-line programming

· Engineering principles to demonstrate methods of producing and storing text and documentation

· Testing and debugging hardware and software and the ability to apply them to program key engineering processes

· Identify and classify elements associated with the preparation of a programmable logic controller program

· Develop programming skills to acquire, design, and use programming techniques in demonstrating a programmable logic controller program of at least 50 instructions for an engineering application 

	Generic learning outcomes

	

	· Present quantitative and qualitative information, together with analysis, argument and commentary in a  most comprehensive manner

· Locate, extract, analyse, prepare and present data from various sources using appropriate qualitative and quantitative information

	· Cogent presentation of the internal architecture of programmable logic control systems
· Preparation of a report on the different types of input and output devices



17 Implications for learning resources, including staff, library, IT and space.  

This module will be taught and supported by appropriately qualified lecturers who have experience in supervising research projects.

All the items stated in the Indicative Reading List are available at the Horsted Centre, Learning Resource Centre IT suites which all allow Internet, On-line T.I. Onestop Technical Index Facility. Practical sessions will take place in the Electrical Lab which is fully equipped to accommodate the requirements of learning outcomes. A full-time Technician supports the laboratory activities.

18 A statement confirming that, as far as can be reasonably anticipated, the curriculum, learning and teaching methods and forms of assessment do not present any non-justifiable disadvantage to students with disabilities

The learning outcomes, teaching and learning methods and assessments are accessible to and achievable by all students.  Specific requirements for disabled students to undertake work placements will be made as appropriate.  Any student with disabilities will not face any foreseen disadvantage or difficulties that cannot be reasonably addressed. 

Statement by the Director of Learning and Teaching: "I confirm I have been consulted on the above module proposal and have given advice on the correct procedures and required content of module proposals"

	................................................................

Director of Learning and Teaching
	..............................................

Date


Statement by the Head of Department: "I confirm that the Department has approved the introduction of the module and will be responsible for its resourcing"

	.................................................................

Head of Department
	..............................................

Date
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