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320511, Theory and Control of Synchronous Machines1.
Credits : 3.00     Contact Hours : 2.52.
Textbook and Materials : 

Analysis of Synchronous Machines, by T.A. Lipo, University of Wisconsin, Madison, 2008.

3.

Other Supplemental Materials : 

Electric Machinery, Fitzgerald, Kingsley, and Umans, McGraw-Hill, 6th Ed.

a.

Specific Course Information : 4.
Brief description of the content of the course (Course Catalog Description) : Synchronous
machines and their control systems for power systems engineers. Idealized three-phase
synchronous machines, effect of pole saliency, Park's transformation, additional rotor windings,
transients during balanced and unbalanced faults, voltage-regulator and speed-governor, digital
computer representation for dynamic studies. 

a.

Pre-requisites or Co-requisites : ECE 264, 427 or Cons Instb.
This is a Selected Elective course.c.

Specific Goals for the Course :5.
Course Outcomes :a.

Students should be able to analyze synchronous machines in order to predict their
steady-state and transient operating characteristics 

1.

Students should be able to do calculate the major inductance parameters of synchronous
machines using knowledge of their key physical dimensions and winding configuration 

2.

Students should be able apply synchronous machines in applications that require
high-performance operation over a wide range of operating speeds 

3.

ABET Student Learning Outcomes :b.
(a) Ability to apply mathematics, science and engineering principles.
(e) Ability to identify, formulate and solve engineering problems.
(j) Knowledge of contemporary issues.
(k) Ability to use the techniques, skills and modern engineering tools necessary for
engineering practice.

Brief List of Topics to be Covered : 

1. Steady-State Modeling of Synchronous Machines

2. Windings, Flux Leakage, and Inductance

3. Transient Modeling of Synchronous Machines

6.
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4. Dynamic Performance

5. PM Synchronous Machines

6. Other Applications (incl. field excitation, power system stability, etc.)
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