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56:155 [IE:4550] Wind Power Management
http:/'wwaw icaen mowa.edu'~1e_ 155/
Spong 2014

Objectives: The course introduces pnneiples of wind power production, design of wind turbines, location
and design of wind farms, control of turbines and wand farms, predictive modeling, diagnosties, operations
and maintenance, condibon momtonng, health momtornng and of turbine components and systems, wind
farm performance optimization, and integration of wind power with a gnd. The modeling and analysis
aspect of the toples discussed in the class wall be illustrated wath examples and case studies.

Textbook: A _Viewra Da Rosa, Fundamentals of Renewable Energy Processes, Elsevier, 5an Thego,
CA,2013.

References: JE Manwell, JG MeGowan, and AL Rogers, Wind Energy Explamned: Theory, Design
and Application (Second Edition), Wiley, New York, 2010,
JW. Tester et al., Sustainable Energy: Choosing Among Alternatives, MIT Press,
Cambndge, MA  2012.
L.Frens and D. Infield, Renewable Encrgy in Power Systems, Wiley, New York, 2008.
5. Mathew, Wind Energy: Fundamentals, Resource Analysis, and Eronomics, Spranger
2006.
T. Ackermann, Wind Power in Power Systems, Wiley, New York, 2005.
Research papers and reports posted on the course website.

Instructor: Andrew Kusiak, Professor
2139 Seamans Center
Office hours: 1:30PM - 3PM, TTh
Tel: 319 - 3355934
Fax: 319 - 335 5669
andrew-kusiak @ wmowa.edu
http://wwwr 1caen viowa edu'~ankusiak

Class Time: Q:-30AM - 10:45AM ,TTh
Classroom: 2229 SC

TA: Sammy Gordon
sam antha-gordon@mowa edu

TA's Office Hours and Place
1307 Seamans Center

3:30-4:30 Tuesdays and §:30-9:20AM Thursdays or by appointment

Useful Wind Energy Websites
Wind basics http: i nrel ooy dearmminere_wind hioml
Wind energy tutonal hitip:ffwww .awea org/fag/
Wind resource maps http S nrel eov Serind resource _assessment bl
Wind encrpy technolooay httpffwww world-wind-ener gy infod
Wind energy manmal http: fwww enerpy dastate eduTenewable ' wind remiwem-02_toc himl
Wikipedia hitip:fen wikipedia orgwiki Wind_power
Smmall wind http . awed org/emallwind!
Wind energy for Eids hitpfwww alliantenereviEids comfstellent? faroupa/public/'document=pub/'phk_ee_re 001302 hesp
Iowa Wind http: fwww lawind org
Useful Renewable Energy Websites
Biomass hitpffwww nece.oov 2o/ renewables/bicmass shim

Solar hiip:fwww nece.gov sp'renewablessolar shim



Hydrogen/Fuel Cells hitip:ffwww noce.pov sprenewablesTueleell shim

Journals
IEEE Transactions on Energy Conversion http: Viesexplore isee org
Wind Encroy httpcffwww 3 anterscience wiley.comjournal’62 76 home EditenzlBoard himl

Intermztional Journal of Enersv Besearch httpo/fwww3 interscience wiley.comyjournal 3 343 horne Editorial Board hitiml

Course Contents: Topic Week
1: Why energy from altemmative sources 1
2: Wind turbine design I 2
3: Wind turbine design I1 3
4: 'Wind as a fuel -
5: Turbine siting 5
6: Energy output 6
T: SCADA systems f]

Midterm Exam March 13
8: Modeling wind turbines 8
Q- Venficaton of dynamic models 0
10: Power systems dynamics 10
11: Design of wind farms 11
12: Wind farm operations 12
13: Predichve engineenng
13
14: Fault predichon 14
15: Innovation on wand power production 15
16: The future of wind energy 16

Final Exam (Time and date are provided at http://www registrar miowa eduw/'ezams/single aspx)

Course grading scheme

Homework and quizzes 25%
Semester Project 5%
Midterm Exam 20%
Final Exam 20%

Check your grade at ICON http:/icon mowa eduwindex shtml

Exams: Two exams (midterm and final) wall be given. The final exam week schedule may
be found on the Office of the Registrar’'s website at htip://www registrar mowa edu
by selecting “Exam Information™ under the “Faculty/Staff” or “Student™ menu
tabs.

Quizzes: A number homework assignments and quizzes will be given in preparation for the
two exams. The quizzes will not be announced.

SEMESTER PROJECT
There are three components to the semester project:
1. Project Proposal DUE: Fr, March 14
Submit the proposal to ICON
2. Project Report DUE: T, Apnl 29

submit the followang three files to I[CON folder: the project report, Power Point presentation,
and am e-poster. The e-poster template 1s posted on ICON and its format needs to be

observed)
3. Project Presentations In class: Apr 29, and May 1,6,and 8.

== The project content used in this class can not be used for credit in other courses
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Project grading scheme

v 30% project presentation

v 60% project content

v 10% attendance of discussion meetings and project presentations

SEMESTER PROJECT
THE SEMEXTER PROJECT MAY TAKE ONE THE FOLIL. OWING THREE FORMS:

A Application Project (Teams of two students are allowed)
You need to descibe the problem considered for your project and propose a solution approach. Ideally,
the project should be based on an exsting application. The solution approach could be based on an
existing freeware that could be found on the web_
Hint: To 1dentify software (freeware) tool to be used for solving the selected problem (application) you
may follow the following steps:

¥" Search the web.

¥" Identify a software tool (and/or a data set) related to wind farm operations. The software and the
data may come from independent websites
Apply the tool to the data set.
Prepare project report according to the format presented in this syllabus
Prepare Power Point presentation
Demonstrate the application of the tool to your dataset in elass

R

B. Software Development Project (Teams of two students are allowed)

The student(s) will be responsible for the development of software for some of the topies discussed in
class. The code should be wntten in 2 modern language, e.g., C, C++, Visual Basie, ASP and a user-
fnendly interface should be developed. Web implementation of the software 15 encouraged.

C. Research Paper (Teaming is not encouraged)

You may choose a specific wind energy related topic, develop a model, and solve it. As a new and fast
growing area, wind energy offers vast opportumties for modeling projects, e.g., opimization of turbine
siing, relhiability, maintenance scheduling. This type of project should survey the exmstng literature,
formulate a research problem, present existing methods for solving similar problems, formulate a new
solution approach, and report computational results.

D. Hardware Development Project (Teams of two students are allowed)
A wind turbine or a subsystem of the wind turbine may be developed and demonstrated in elass.

PROJECT REPORT FORMAT

The project report should be prepared on a word processor and should contain figures and tables that are
necessary to make the report complete. Be concise In your wning and consult techmical wnting
references as needed.

The semester project report should be prepared in the following format-

A Application Project
Introduction
Problem defimition
Project goals

Model formulation
Solution approach
Computational study
Conelusions
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B Software Development Project



