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	Course:
	Electrical Power Lab 0903489 (1 Cr. – Core Course).



	Instructor:

	Eng Ola Ananbeh

o.ananbeh@ju.edu.jo


	Course Website:
	

	Catalog Data:
	Voltage distribution over a string of suspension insulators. I-t fuse characteristic. Measurement of symmetrical components in unbalanced systems. Transmission line parameters, Power flow relations at the ends of transmission lines. Earthing of power system neutral. Instantaneous O/C and O/V relays. Power system Network analyzer. Comparison of the characteristics of static and electromechanical relays. Characteristics of time lag O/C relays. Differential relays. Directional relays. Network analyzer, Power system load flow.



	Prerequisites by 

Course:
	EE 0903482 – Power System Analysis (2) [pre-requisite or co-requisite]


	Prerequisites

By Topic:
	Student should have a background of the following topics:
· Electrical circuit analysis.

· Electrical measuring instruments applications.

· Power system analysis.

· Resistors, capacitors and inductors high power elements.

· Electromagnetic circuits.



	Textbook:
	Lab. Manual prepared by the supervisor.



	References:
	· Power System Analysis. J. J. Grainger & W. D. Stevenson (1994). MC-Graw Hill.

· Power System Protection Volumes 1, 2 & 3. Edited by Electricity Council – UK. Macdonald

· Power Generation, Operation & ControlBy A. J. Wood & B. F. WollenbergJohn Wiley 
· Power System Analysis H. Saadat (1999) Mc-Graw Hill.

	Schedule &


Duration:
	16 Weeks, 10 Labs (3 hours each) plus exams.


	Minimum Student


Material:
	Lab. Manual, Lab. Handouts, Basic scientific calculator, and an access to personal computer.


	Minimum College


Facilities:
	Laboratory. and computational facilities. Classroom with white/blackboard and projection display facilities, library, and computational facilities

	Course 
Objectives:
	this course is to provid

The overall objective is to provide the student with the basic experience in some aspects of the power systems.

The student will be able to

· Relate the theoretical knowledge gained from his study of two power courses to the practical application in the lab.

· acquitted with power devices and instruments and appreciate difference between ideal and practical

· Compare results calculated theoretically with that obtained from measurements.




	Course Learning Outcomes and Relation to ABET Student Outcomes:

	Upon successful completion of this course, a student should:

	1.
	Understand how the voltage is distributed over a string of suspension insulator and how it can be practically equalized.
	[b,d]

	2.
	Determine the I-t characteristics of a wire fuse in the overcurrent zone.
	[b,d]

	3.
	Measure the zero, positive and negative sequence currents in a 3-phase unbalance system [b]. 
	[b,d]

	4.
	Determine the A, B, C & D constants of a short and medium transmission and to investigate voltage, current, and power relations at both ends under no load and full load conditions with and without shunt compensation.
	[b,d]

	5.
	Assess the merits of different grounding schemes of power system neutral and investigates how the voltages and current are affected by the method of earthing.
	[b,d,k]

	6.
	Study the operational characteristics of overcurrent and overvoltage relays.
	[b,d]

	7.
	Study the difference between the response of static and electromechanical relay from the points of view of operating and resetting values, power consumption and response to DC components. 
	[b,d]

	8.
	Determine the relation between the plug setting multiplier and time for operation for different time setting multipliers for a definite minimum time lay overcurrent relay.
	[b,d k]

	9.
	Obtain the I-t characteristics of a directional overcurrent relay and investigate the effect of phase angle and voltage variations.
	[b,d]

	10.
	Study of principle of operation of a differential relay as applied for transformer protection.
	[b,d,k]

	11.
	Use Network Analyzer to simulate the electrical power system for a given power system
	[b,d]


	Course Topics:

	
	Topic Description
	Hrs

	1.
	a. Voltage distribution over a string of suspension insulators

b. I- t characteristic of a wire fuse in the overcurrent zone.
	1.5

	2.
	Measurement of symmetrical components of current in unbalanced systems.
	1.5

	3.
	Current, voltage and power relation across a transmission line
	3

	4.
	Grounding of power systems.
	3

	5.
	Instantaneous overcurrent and overvoltage relays.
	3

	6.
	Comparison of static relays and electromechanical relays.
	3

	7.
	Time-lag overcurrent relays.
	3

	8.
	Directional overcurrent/power relay with inverse time characteristics.
	3

	9.
	Differential protection of transformer
	3

	10.
	Load flow study
	3


	Ground Rules:
	Class attendance will be taken and the University policy on absence shall be applied.



	Assessments:
	Reports, quizzes, assignments and quizzes.



	Grading policy:
	Course work 

Reports and quizzes 
10 %
20%
Midterm Exam
30 %
Final Exam
40 %
Total
100%
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