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AIM(S)
1. To develop in the student an in depth understanding of power electronic circuits and systems, their use in power supply and energy storage systems and their use in electrical drive systems. 
1. To develop the appropriate skills necessary for the analysis and design of power electronic systems including electrical drive systems.

LEARNING OUTCOMES
Upon the successful completion of this module, the student should be able to:
1. Analyse and design power electronic systems employing established and emerging techniques.
1. Analyse electrical drive systems and apply established and emerging techniques to ensure effective operation of these systems.

INDICATIVE CONTENT
1. Power Electronic Converters - Power electronic components and circuits. AC to DC, DC to AC, DC to DC, and AC to AC conversion processes.
1. Calculation of peak, mean and RMS values of voltage and current associated with each converter. Maximum Power Point Tracking. Grid synchronization. Calculation of harmonic distortion factors. Switching losses, conversion efficiency (for example in solar PV).Power factor calculations. Protection of devices.
1. Switch Mode and Uninterruptible Power Supplies -Design and analysis of switch mode circuits and systems. 
1. Design and analysis of uninterruptible power supply systems, incorporating energy storage systems. Charge and discharge control algorithms for various battery types.
1. DC and AC Motor Drives including an overview and analysis of electrical machine systems analysis of AC machine and DC machine systems and their representation by equivalent circuits.
1. Application of power electronic converters to motors to provide variable speed and variable torque as required by electric vehicles.
1. Analysis of electrical drive systems, consisting of DC and AC machines and a broad range of power electronic converters. 
1. Analysis and design of speed and torque control techniques for electrical drives, including vector control.



Study Time Allocation

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
(Tick one)
	☐	Written exam
	☒	Coursework
	☐	Practical



	Mode of assessment
	Volume
	Weighting

	Assignment 
	3000 Words Equivalent
	50%





Assessment Component 2
(Tick one)
	☒	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%
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	Rashid M H. Power Electronics Handbook, Devices, Circuits and Applications, . Elsevier.  (2011)
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	Essential
	Wildi T. Electrical Machines, Drives and Power Systems. Prentice Hall.  (2013)
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	Further
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