
University of Waterloo 

SENA TE 

Notice of Meeting 

Date: Monday, April 19,2004 
Time: 4:30 p.m. 
Place: Needles Hall, Room 3 00 1 

OPEN SESSION 
Consent Agenda 

Page Action 

Motion: That items 1-4 be approved or received for information by consent. 

1. Approval of the March 22, 2004 Minutes [attached] 

2. Report of the Chair 
a. Recognition and Commendation 

3. Reports from the Faculties 

4. Other Business 
a. New Degree Hoods [on display at back of meeting room] 

Regular Agenda 

5. Elections and AppointmentsIReappointments to Senate Committees1 
Councils and to the Board of Governors [an updated membership 
matrix will be distributed at Senate along with the ballots.] 

6. Presentations: 
a. Federation of Students 
b. Graduate Student Association 

7. Business Arising from the Minutes 

8. Report of the Chair 
a. Honorary Degrees at Spring Convocation [copies of news 

release available at Senate] 
b. Environmental Scan 

9. Report of the Vice-president, Academic & Provost 

10. Report of the Vice-president, University Research 

Decision 

Information 

Information 

Decision 

Decision 

Information 
Information 

Information 

Information 

Information 

Information 

I2 
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1 1. Reports fi-om the Councils 
a. Graduate & Research Council 
b. Undergraduate Council 

12. Other Business 
a. Undergraduate Academic Program Reviews 

CONFIDENTIAL SESSION 

13. Approval of the March 22,2004 Minutes [attached] 

Page I Action 

I Decision 

3, A 1 8-A5 5 
3, A56-A68 

Note: 
To allow Senate to complete a number of matters quickly and to devote more of its attention to major 
items of business, the agenda has been divided between items that are to be approved and/or received 
for information by consent and those that are to be presented individually for discussion and decision 
and/or information. 

Decision 
Decision 

A consent agenda is not intended to prevent discussion of any matter by Senate but items listed under 
the consent sections will not be discussed at the meeting unless a Senator so requests. Senators are 
supplied with the appropriate documentation for each item and all items will be approved by means of 
one omnibus motion. Senate will then move immediately to consideration of the items on the regular 
agenda. 

LC/tad Lois Claxton 
April 8,2004 Secretary of the University 

Business Arising Future Agenda Items: 
Diplomas and Certificate Programs [May 20,20031 
ELPE Program [June 16,20031 
BCS/BBA Double Degree Program with WLU [January 19,20041 



Senate 
April 19, 2004 page 3 

The Executive Committee met on April 5,2004 and wishes to report as follows: 

OPEN SESSION 

Consent Agenda 

2. REPORT OF THE CHAIR 
a. Recognition and Commendation. The Committee agreed to forward this list to Senate for 

information. 

3. REPORTS FROM THE FACULTIES 
The Committee agreed to forward these reports to Senate for information. 

4. OTHER BUSINESS 
a. New Degree Hoods. The Committee agreed to recommend that Senate approve the Bachelor of 

Computer Science, Master of Management Science and Master of Business, Entrepreneurship & 
Technology degree hoods as presented at the Senate meeting. 

Repular Agenda 

5. ELECTIONS AND APPOINTMENTS/REAPPOINTMENTS TO SENA TE COMMITTEES/ 
COUNCILS AND TO THE BOARD OF GOVERNORS 
The Committee agreed to recommend to Senate for approval the procedures for elections and 
appointments/reappointments to Senate Committees/Councils and to the Board of Governors. 

6. PRESENTA TIONS: 
a. Federation of Students. The President of the Federation of Students will present this item. 

b. Graduate Student Association. The President of the Graduate Student Association will present 
this item. 

8. REPORT OF THE CHAIR 
The Chair will provide a brief "Environmental Scan." Names of the recipients of honorary degrees 
and other honours, to be conferred at spring convocation, will be announced. 

9. .lU?PORT OF THE VICE-PRESIDENT, ACADEMIC & PROVOST 
The Vice-president will report as appropriate. 

10. REPORT OF THE VICE-PRESIDENT, UNIVERSITY RESEARCH 
The Vice-president will report as appropriate. 

11. REPORTS FROM THE COUNCILS 
a. Graduate & Research Council. The Committee agreed to forward this report to Senate for 

approval and information as indicated. 

b. Undergraduate Council. The Committee agreed to forward this report to Senate for approval 
and information as indicated. 

12. OTHER B USINESS 
a. Undergraduate Academic Program Reviews. The Associate Vice-president, Academic will 

present this item. 



University of Waterloo 

RECOGNITION AND COMMENDATION 

Report to Senate -- April 19, 2004 

Governor: 
For their pioneering efforts to establish affordable housing in Kitchener-Waterloo, Governor Mary Bales 
and Martin Buhr will be guests of honour at the 17" annual Mayors' Dinner to be held early April. The 
Mayors' Dinner has evolved as an event which celebrates the contributions of individuals who have 
demonstrated long-term and consistent voluntary commitment to the community. 

Faculty: 
French Professor Franqois Par6 is one of 16 finalists for the 17th annual Trillium Book Award/Prix 
Trillium for "La distance habitie," a book-length essay that explores how minority cultures not only 
resist, but accommodate, dominant cultures. Each winning recipient in English and French receives 
$20,000, with another $2,500 going to the winning publisher to promote their author. The winners will 
be announced May 4. 

Students: 
A team (Sarah Hamilton, Katherine McLean and Mark Greco) of fourth-year Systems Design 
Engineering students took first place with "Waterbot" in the "open" category of Skatebot 2004, a 
competition for robots held recently in Calgary. The competition consisted of five parts: Video, 
Presentation, Budget, Skating Motion, 25-metre Sprint. Supervisor for the project was Systems Design 
Engineering Professor Hamid Tizhoosh, with support from graduate student Chad Schmitke. 

A UW student team representing the new Master of Business, Entrepreneurship and Technology (MBET) 
program recently won the North American Graduate Student Licensing competition. The competition 
was sponsored by the Licensing Executives Society, Canada and US chapter. Tangam Gaming 
Technology Inc., led by Prem Gururajan and members Harish Patel, Ethan Henry and Joyce 
Kyeyune, was chosen as one of the three North American finalists. Team members were flown to San 
Francisco to present their plan. The distinguished judging panel awarded Tangam first place for the 
team's innovative technological venture. Key criteria for qualifying business plans included significant 
intellectual property, investment potential and overall quality of the plan. 



UNIVERSITY OF WATERLOO 
REPORT OF THE DEAN OF APPLIED HEALTH SCIENCES TO SENATE 

Monday, April 19,2004 

For Information: 

A. APPOINTMENTS 

New Probationarv Term 

PARRY, Diana, Assistant Professor, Recreation and Leisure Studies, June 1, 2004 to June 30, 2007 
[BRLS, Brock University (1996), MA, University of Waterloo (1998), PhD, University of Illinois at 
Urbana-Champaign (2003)l. Dr. Parry's area of research focuses on women's health and well-being from 
a quality of life perspective. She will be able to make a strong contribution to the Department in both areas 
of teaching and research. 

Probationary Term 

AROCHA, JosC, Assistant Professor, Health Studies and Gerontology, July 1, 2004 to June 30, 2007. 
[Licentiate in Psychology, Central University, Caracas,Venezuela (1980); MA in Education Psychology, 
McGill University, Montreal (1985); Ph.D., McGill University (1991). 

B. ADMINISTRA TIVE REAPPOINTMENTS 

HAVITZ, Mark, Associate Chair, Graduate Studies, Recreation and Leisure Studies, July 1, 2004 to 
December 3 1,2004. 

ADMINISTRA T I W  APPOINTMENTS 

McCARVILLE, Ronald, Associate Chair, Graduate Studies, Recreation and Leisure Studies, January 1, 
2005 to December 3 1,2006. 

FOR APPROVAL BY THE BOARD OF GOVERNORS 

C. SABBATICAL 

PEDLAR, Alison, Professor, Recreation and Leisure Studies, July 1, 2004 to December 3 1,2004, six 
months at 100% salary. 

DUPUIS, Sherry, Associate Professor, Recreation and Leisure Studies, July 1, 2004 to December 3 1, 
2004 (special early leave) six months at 100% salary. 

M.T. Sharratt, Dean 
Applied Health Science. 



UNIVERSITY OF WATERLOO 

REPORT OF THE DEAN OF THE FACULTY OF ARTS TO SENATE 

APRIL 19,2004 

For information: 

A. APPOINTMENTS 

New Probationarv Terms 

LAM, Jean-Paul, B.Sc. (Hons) Economics, University of Hull, England (1994), M.A. 
Economics, McMaster University (1996), Ph.D. Economics, McMaster University (2002), 
Assistant Professor, Department of Economics, August 1,2004 to June 30,2007. Dr. Lain is 
an expert in Macroeconomic Policy. Professor Lam has, for the past four years, been a research 
economist with the Bank of Canada. He will teach courses in macroeconomics, money and 
banking, and international trade policy at both the undergraduate and graduate levels. Professor 
Lam's published research is highly regarded and he is recognized as an effective teacher. He 
is expected to play a significant role in the Department's new Ph.D. program in applied 
economics. 

MORRISON, Aimde, B.A. (Honours) York University (1997), M.A. University of Guelph 
(1998), Ph.D. University of Alberta (2004), Assistant Professor, Department of English 
Language and Literature, July 1,2004 to June 30,2007. Professor Morrison is a specialist 
in the theory and practice of the new field of Digital Humanities. Her dissertation, 
"Becoming the Universal Machine: Creating the Personal Computer in 1980s Literary and 
Popular Culture," researched the cultural history of the advent of the PC in the 1980s. 
Professor Morrison, who also specializes in computer programming, has been associated 
with the Orlando Project since her Masters year in Guelph and contributed to the 
development of the Humanities Computing Program at the University of Alberta. She will 
teach undergraduate and graduate courses on the history of media and the theory and practise 
of digital design. 

PIERARD, ~mmanuelle,  B.Sc. ~conomi~ues ,  Universite du Quebec aMontreal(1997), M.A. 
Economics, McMaster University (1998), Ph.D. McMaster University (2004), Assistant 
Professor, Department of Economics, August 1,2004 to June 30,2007. Professor Pierard is 
an applied microeconomist who conducts research on health economic policy and labour 
economics. She is expected to contribute to the new applied Ph.D. program in the Department 
and will be teaching courses in Health Economics, Labour Economics and Microeconomic 
Theory at the undergraduate and graduate levels. 

RYBCZYNSKI, Kathleen, B.Sc. School of Foreign Service, Georgetown University, 
Washington, D.C. (1 996), M.A. Applied Economics (Co-op), University of Waterloo (1 999), 
Ph.D. Economics, Queen's University (2004), Assistant Professor, Department of Economics, 
September 1,2004 to June 30,2007. Professor Rybczynski is an applied economist, whose 
work covers both Macroeconomics and Labour Economics. She will play a significant role in 



the Department's new Ph.D. program in applied economics teaching courses in 
macroeconomic, applied econometrics and labour economics at the undergraduate and graduate 
levels. 

SCHMENK, Barbara, M.A. German & German Linguistics, Ruhr-Universitat Bochuin 
1993, Dr.phi1. Applied Linguistics, Ruhr-Universitat Bochum 2000, Assistant Professor, 
Department of Germanic and Slavic Studies, September 1,2004 to June 30,2007. Professor 
Schmenk is an expert in applied linguistics as it pertains to issues of language pedagogy and 
didactics. She has extensive teaching experience at universities in Germany, Ireland and the 
U. S . , and will contribute to the department's undergraduate and graduate program in applied 
linguistics. Professor Schmenk is a proven scholar with an excellent research record. She 
authored a ground-breaking study on gender bias in second language acquisition which has 
received several prizes. Her focus areas of gender issues and learner autonomy fit well with 
the key departmental research area on Second Language Acquisition (SLA) and provides the 
department ample expertise to teach in the full range of SLA. Professor Schmenk will play 
a central role in the department's ongoing projects on Computer Assisted Language Learning 
and develop interdisciplinary collaborations through the new CCAT centre. 

VESTER, Christina M., (B.A. English and Latin 1994 and M.A. Classics 1996 University 
of Calgary, Ph.D. Classics (expected Spring 2004) University of Washington), Assistant 
Professor, Department of Classical Studies, September 1, 2004 to August 3 1, 2007. 
Professor Vester is a specialist in ancient Greek and Roman drama. Since 200 1, she has been 
a sessional lecturer in Greek and Roman Studies at the University of Calgary, where she has 
a reputation as a versatile and conscientious teacher. Her doctoral research on the role of the 
mother in Greek drama raises important questions on such issues as surrogate parenthood, 
and the construction of civic identity in the ancient world. Professor Vester will make a 
significant contribution to the Department's undergraduate and prospective graduate 
programs in Classical Studies. Specifically, she will be tasked with developing and enlarging 
our program in ancient Greek language and literature, as well as teaching courses on classical 
civilization. 

Probationarv Term Renppoirltmeitts 

COLLINGTON, Tara, B.A. McMaster 199 1, M.A. McMaster 1992, Ph.D. Toronto 
2000, Assistant Professor, Department of French Studies, July 1,2004 to June 30,2007. 

DENTON, Diana, B.A. Simon Fraser 1976, M.A. Toronto 1989, Ph.D. Toronto 1996, 
Assistant Professor, Department of Drama and Speech Communication, July 1, 2004 to 
June 30,2006. 

HAUCK, Gerhard, M.A. Sussex 1973, M.Litt. Cambridge 1982, Ph.D. Toronto 199 1, 
Assistant Professor, Department of Drama and Speech Communication, July 1,2004 to 
June 30,2006. 

KIRTON, Douglas , B.F.A. Nova Scotia College of Art & Design 1978, M.F.A. Guelph 
1994, Assistant Professor, Department of Fine Arts, July 1,2004 to June 30,2007. 



Adjunct Appointment 

NAQIB, Fadle, (Professor Emeritus), Professor, Department of Economics, May 1, 2004 to 
August 3 1,2004. 

Adjunct Renppointments 

COOK, Robert, Lecturer, Department of Economics, May 1, 2004 to August 3 1, 2004. 

KRELLER, Paul, Lecturer, Department of English Language and Literature, May 1,2004 to 
August 3 1,2004. 

MACDONALD, Mary, Lecturer, Department of History, May 1, 2004 to August 3 1, 2004. 

MALLECK, Geoff, Lecturer, Department of Economics, May 1,2004 to August 3 1,2004. 

SCHWEITZER, David, Assistant Professor, Department of History, February 23,2004 to April 
30, 2004. 

Visiting Appointment 

FRYE, Marilyn, Churchill Humphrey and Alex P. Humphrey Professor in Feminist Philosophy, 
May 1,2004 to August 3 1,2004. 

B. ADMINISTRA TZVE APPOINTMENT 

MCGUIRK, Kevin, Chair, Department of English Language and Literature, July 1, 2004 to June 
30, 2007. 

BENDER, Daniel, Assistant Professor, Department of History, effective June 30, 2004. 

FOR APPROVAL BY THE BOARD OF GOVERNORS 

D. SABBATICALS 

BOYCHUK, Gerard, Assistant Professor, Department of Political Science, July 1 ,  2004 to June 
30, 2005, twelve months at 85% salary. 

COLLINGTON, Tara, Assistant Professor, Department of French Studies, January 1,2005 to 
June 30, 2005, six months at 100% salary. 

ELLARD, Colin, Associate Professor, Department of Psychology, change from January 1,2005 
to December 3 1,2005, twelve inonths at 85.7% salary to July 1,2005 to June 30, 2006, twelve 
months at 89.9% salary. 

HENDLEY, Brian, Professor, Department of Philosopliy, July 1, 2004 to December 3 1, 2004, 
six months at full salary. 



KARPIAK, Robert, Associate Professor, Depart~nent of Germanic and Slavic St~~dies,  July 1 ,  
2004 to December 3 1,2004, six months at full salary. 

MACHARDY, Karin, Associate Professor, Department of History, July 1, 2005 to December 
3 1, 2005, six months at 85% salary. 

MACNAUGHTON, Alan, Associate Professor, School of Accountancy, September 1,2004 to 
August 31, 2005, twelve months at 85% salary. 

OAKMAN, Jonathan, Associate Professor, Department of Psychology, July 1, 2004 to 
December 3 1, 2004, six months at full salary. 

RUSSELL, Delbert, Professor, Department of French Studies, July I ,  2004 to June 30, 2005, 
twelve months at full salary. 

UHDE, Jan, Professor, Department of Fine Arts, January I, 2005 to June 30, 2005, six months at 
85% salary. 

Robert R. Kerton 
Dean, Faculty of Arts 



UNIVERSITY OF WATERLOO 
REPORT OF THE DEAN OF ENGINEERING TO SENATE 

April 19,2004 

For information: 

A. APPOINTMENTS 

Probationarv Term 

AAGAARD, Mark, Associate Professor, Department of Electrical & Computer Engineering, 
January 1,2005 - June 30,2007. (PhD Cornell University 1994; MSc Cornell University 1991; 
BS Harvey Mudd College 1988). 

Visiting Appointments 

ELBELTAGI, Emad, Scholar, Department of Civil Engineering, January 1,2004 - April 30, 
2004. 

HAIDING, Guo, Scholar, Department of Mechanical Engineering, April 1,2004 - September 30, 
2004. 

HUANG, Anpeng, Scholar, Department of Electrical & Computer Engineering, May 1,2004 - 
October 3 1,2004. 

LI, Shim, Associate Professor, Department of Civil Engineering, March 3,2004 - March 3 1, 
2005. 

QIN, Zhiguang, Scholar, Department of Electrical & Computer Engineering, March 1,2004 - 
August 31,2004. 

ROJANAMATIN, Sudtida, Department of Chemical Engineering, February 26,2004 - 
December 3 1,2004. 

Adjunct Reappointments 

BURNS, Charles, Professor (Professor Emeritus), Department of Chemical Engineering, April 1, 
2004 - March 3 1,2007. 

CHIU, David K-Y, Associate Professor, Department of Systems Design Engineering, March 1, 
2004 - February 28,2007. 

KENNEPOHL, Gerhard, Professor, Department of Civil Engineering, January 1,2004 - 
December 3 1,2005. 

KRISHNASAMY, Samy G., Professor, Department of Civil Engineering, January 1,2004 - 
December 3 1,2005 



Report of the Dean of Engineering to Senate April 19, 2004 

LAWRENCE, R.G.R. (Barney), Lecturer, Engineering Undergraduate Studies Office, May 1, 
2004 - December 3 1,2004. 

MACKAY, Murray, Professor, Department of Civil Engineering, January 1,2004 - December 
31, 2005. 

SINHA, Sunil, Assistant Professor, Department of Systems Design Engineering, January 1, 2004 
- December 3 1,2006. 

SPARKES, Douglas I., Assistant Professor, Department of Management Sciences, January 1, 
2004 - August 3 1,2006. 

STEWART, J. Allen, Professor, Department of Civil Engineering, January 1,2004 - December 
31,2005. 

WYNNYCKY J, John, Professor (Professor Emeritus), Department of Chemical Engineering, 
January 1,2004 - December 3 1,2005. 

Graduate Students appointed as Part-time Lecturers 

DORNER, Sarah M., Department of Civil Engineering, May 1,2004 - August 3 1,2004. 

LI, Kevin Wu, Department of Management Sciences, May 1,2004 - August 3 1,2004. 

OBEIDI, Amer, Department of Management Sciences, May 1,2004 - August 31,2004. 

STADNYK, Tricia A,, Department of Civil Engineering, May 1,2004 - August 3 1,2004. 

Postdoctoral Fellows appointed as Part-time Lecturers 

HELSEN, Simon, Department of Electrical & Computer Engineering, May 1,2004 - August 3 1, 
2004. 

B. ADMZNZSTR. TZVE APPOINTMENTS 

ISMAIL, Fathy M., Associate Dean, Graduate Studies and International Agreements, May 1, 
2004 - April 30,2007. 

VANNELLI, Anthony, Associate Dean, Research and External Partnerships, July 1,2004 - June 
30,2007. 

ADMINISTRATIVE REAPPOINTMENTS 

BUDMAN, Hector, Associate Dean, Engineering Computing, July 1,2004 - April 30,2005. 

LOUCKS, Wayne M., Associate Dean, Undergraduate Studies, September 1,2004 - August 3 1, 
2009. 



Report of the Dean of Engineering to Senate April 19, 2004 

FOR APPROVAL BY THE BOARD OF GOVERNORS 

C .  SABBATICAL 

CLAUSI, David, Associate Professor, Department of Systems Design Engineering, September 1, 
2004 - February 28,2005, six months at 100% salary. 

CRONIN, Duane, Assistant Professor, Department of Mechanical Engineering, September 1, 
2004 - February 28,2005, six months at 100% salary. 

HIPEL, Keith W., Professor, Department of Systems Design Engineering, July 1,2004 - 
December 3 1,2004, six months at 100% salary. 

Adel S. Sedra 
Dean, Faculty of Engineering 



UNIVERSITY OF WATERLOO 
REPORT OF THE DEAN FACULTY OF ENVIRONMENTAL STUDIES TO SENATE 

April 19,2004 

For Information: 

A. APPOINTMENTS 

Cross Appointment 

SMITH, Stephen, Professor, Department of Recreation and Leisure Studies, cross- 
appointed to the Faculty of Environmental Studies, May 1 ,  2004 to April 30, 2007. 

Stuff Rea~pairt tment to Facultv 

LAMB, Larry, Lecturer, Department of Environment and Resource S~udics, May I ,  
2004 to August 3 1,2004. 

B. SA BBA TICA 1,s 

TO BE APPROVED BY THE BOARD OF GOVERNORS 

BUNTING, Trudi, I'rofilssor, Departnmt of Geography and Scl~ool ol' l'lanning (.My 1 ,  2004 l o  

December 3 1, 2004 and July 1, 2005 to December 3 1, 2005) 12 months @ 85% salary. 

DELFGAAUW, Mieke, Assistant Professor, Faculty of Environmental St udics (September 1 , 
2004 to February 28, 2005) 6 months @ 85% salary. 



UNIVERSITY OF WATERLOO 
REPORT OF THE DEAN OF MATHEMATICS TO SENATE 

April 19,2004 

For information: 

A. APPOINTMENTS 

New Probationary Term 

DE STERCK, Hans (Masters, Electrical Engineering, 1992; Masters, Physics, 1994, PhD, 
Physics, 1999, all from Katholieke Universiteit [Belgium]), Assistant Professor, Dept. of Applied 
Mathematics, August 1, 2004 - June 30, 2007. Dr. De Sterck completed a Postdoctoral 
Fellowship at the von Karman Institute for Fluid Dynamics, Brussels, and is currently a 
Postdoctoral Research Associate in the Department of Applied Mathematics at the University of 
Colorado. He is a promising young researcher in the area of computational mathematics, with 
emphasis on numerical methods for nonlinear hyperbolic PDEs and scalable parallel methods for 
large-scale computation, who combines strength at research with excellent pedagogical skills. 
Dr. De Sterck will increase the department's expertise in scientific computation and we expect 
that he will interact with current faculty members, while contributing to the Faculty's new 
program in Computational Mathematics. 

MOOSA, Rahim (BArtsSc, 1996, McMaster Univ.; PhD, 2001, Univ. of Illinois at Urbana- 
Champaign), Assistant Professor, Dept. of Pure Mathematics, July 1,2004 - June 30, 2007. Dr. 
Moosa is currently a Moore Instructor at the Massachusetts Institute of Technology. Dr. Moosa 
specializes in Applied Model Theory, a branch of mathematical logic which has recently opened 
up novel ways of looking at problems in geometry. As a teacher he will strengthen the 
Department's capacity to offer its senior logic and algebra courses as well as research graduate 
courses in model theory and algebraic geometry. 

Probationary Term Re-A~vointment 

ZHU, Mu (BA, 1995, Harvard Univ.; MS, 1998, PhD, 2001 both from Stanford Univ.), Assistant 
Professor, Department of Statistics and Actuarial Science, July 1,2004 - June 30, 2007. 
Professor Zhu joined the Univ. of Waterloo in 2001, after completing his doctoral research at 
Stanford University under the supervision of Professor Trevor Hastie. His expertise as a 
researcher is in discriminant analysis, feature extraction, machine learning and pattern 
recognition, and the application of modem multivariate techniques to data analysis and data- 
mining. Since joining Statistics and Actuarial Science, he has developed connections with the 
Artificial Intelligence Research Group in Computer Science, and is currently cross-appointed in 
the School of Computer Science as a result. Dr. Zhu regularly teaches a senior undergraduate 
course, which is held with a parallel graduate offering, on the subject of "Statistical Computing." 
Through collaboration with colleagues in Statistics and Actuarial Science and his supervision of 
graduate students, Dr. Zhu has begun to explore the use of statistical methods to discover active 
compounds in pharmacological databases, a developing field of investigation known as drug 
discovery. 

New Definite Term --full-time 

EDEN, Mike (BMath, 1994, Univ. of Waterloo; BEd, 1994, Univ. of Western Ontario), Lecturer, 
Office of the Dean, September 1,2004 - August 31,2005. Mr. Eden will teach two courses 
during the year and will assist with the creation of contests and materials to be used in the schools 
and on the Web. He will assist with seminars, conferences and other teacher-related activities 
offered by the Centre for Education in Mathematics and Computing. 

MUNROE, James (BMath, 2001; MMath, 2003 both from the Univ. of Waterloo), Lecturer, 
Dept. of Applied Mathematics, September 1,2004 - August 3 1,2005. Mr. Munroe will teach six 
undergraduate courses and undertake service activities such as academic advising and course 
coordination. 



Visitina Appointments 

CARPENTIER, Rui, Researcher, Dept. of Combinatorics and Optimization, March 1, 2004 - 
June 30,2004. 

LORENZ, Larissa, Research Assistant, Dept. of Applied Mathematics, March 15,2004 - 
December 3 1,2004. 

Adjunct Appointment 

NI J JAR, Paul, Lecturer, School of Computer Science, May 1,2004 - August 3 1,2004. 

Adjunct Reappointments 

DOMZY, Bart, Lecturer, School of Computer Science, May 1,2004 - August 3 1,2004. 

KATES, Paul, Lecturer, School of Computer Science, May 1, 2004 - August 3 1, 2004. 

MOHAPLOVA, Dana, Lecturer, School of Computer Science, May 1,2004 - August 31,2004. 

SEIDEL, Hans-Peter (Max-Planck-Institut fiir Inforrnatik), Professor, School of Computer 
Science, June 1,2004 - May 3 1,2008. 

SWITZER, David, Lecturer, School of Computer Science, May 1,2004 - August 3 1,2004. 

TRAN, Thomas, Lecturer, School of Computer Science, May 1,2004 - August 3 1,2004. 

Cross Appointment 

CZARNECKI, Krzysztof (Assistant Professor, Dept. of Electrical and Computer Engineering), 
in the School of Computer Science, April 1,2004 - June 30,2006. 

Graduate Student appointed as Part-time Lecturer 

ROBINSON, Tom, School of Computer Science, May 1,2004 - August 3 1,2004. 

Postdoctoral Fellow appointed as Part-time Lecturer 

SZEGO, Laszlo, Dept of Combinatorics and Optimization, January 1,2005 - December 3 1, 
2005. 

B. ADMZNISTRA TZVE A PPOZNTMENTS 

HOFFMAN, Peter, Associate Chair for Undergraduate Studies, Dept. of Pure Mathematics, July 
1,2004 - June 30,2005. 

MacKAY, Jock, Associate Chair for Statistics Undergraduate Studies, Dept. of Statistics and 
Actuarial Science, March 1,2004 - August 3 1,2005. 

TUNCEL, Levent, Associate Chair for Graduate Studies, Dept. of Combinatorics and 
Optimization, July 1,2004 - June 30, 2007. 

B. 1. Change 

CHIPMAN, Hugh, Associate Chair for Statistics Undergraduate Studies, Dept. of Statistics and 
Actuarial Science, (re& Dean's Report to Senate, September, 2002) 
From August 1,2002 - June 30,2004 
To August 1,2002 - February 29,2004 - 



C, SA BBA TZCA LS 

FOR APPROVAL BY THE BOARD OF GOVERNORS 

LAWRENCE, John, Professor, Dept. of Pure Mathematics, September 1,2004 - August 3 1, 
2005, with 100% salary. 

MATTHEWS, David, Professor, Dept. of Statistics and Actuarial Science, September 1,2004 - 
August 3 1,2005, with 100% salary. 

McKINNON, David, Assistant Professor, Dept. of Pure Mathematics, September 1,2004 - 
February 28, 2005, with 100% salary. This is an early sabbatical. 

LI, Ming, Professor, School of Computer Science, July 1,2004 - December 3 1,2004, with 85% 
salary. This is an early sabbatical. 

SMALL, Christopher, Professor, Dept. of Statistics and Actuarial Science, July 1,2004 - June 
30,2005, with 85% salary. 

WILLARD, Ross, Professor, Dept. of Pure Mathematics, July 1,2004 - June 30,2005, with 
100% salary. 

D. SPECIAL LEAVE 

ARMSTRONG, Matt, Lecturer, School of Computer Science, May 15,2004 - April 30,2005. 
This is an unpaid leave. 

&% Alan George 
- 

Dean 



UNIVERSITY OF WATERLOO 
REPORT OF THE DEAN OF SCIENCE TO SENATE 

April 19,2004 

For information: 

A. APPOINTMENTS 

New Definite Term full-time 

BIZHEVA, Kostadinka, Assistant Professor, Department of Physics, May 1, 2004 to April 30, 
2006. [B.S., Plovdiv University, Bulgaria (1 992); M.S., Plovdiv University, Bulgaria (1 993); M.S., 
Tufts University (1 997); Ph.D., Tufts University (2001).] Dr. Bizheva is already becoming known 
as a leading expert in Optical Tomography (OCT). She obtained her doctorate from Tufts University 
in 200 1 (where she held a Fulbright Fellowship for 5 years), her dissertation being on the application 
of OCT in turbid media. Her experiments in optical imaging using multiple scattering methods will 
allow unprecedented levels of resolution in tissue over depths 10 times larger than that previously 
attained. Just two years into her first postdoc, she is already a principal applicant on two research 
grants from the government of Austria. Furthermore? she has had experience teaching physics at the 
high school level, and has a Physics Teacher certificate from Plovdiv University in Bulgaria. We 
are very pleased to have Dr. Bizheva join our department and we look forward to the new ideas and 
expertise that she will bring to our biophysics group. 

Adjunct Appointments 

GITTENS, Curtis L., Assistant Professor, School of Optometry, March I, 2004 to February 28, 
2007. 

KNIGHT, Rosemary, Professor, Department of Earth Sciences, February 1,2004 to January 3 1, 
2007. 

KOOPS, Marten A., Professor, Department of Biology, February 1,2004 to January 3 1,2006. 

Adjunct Reappointments 

FRANCIS, Charles M., Professor, Department of Biology, February 1,2004 to January 3 1, 
2006. 

Postdoctoral Fellow Appointed as Lecturer 

WEISENER, Christopher G., Lecturer, Department of Earth Sciences, January 1, 2004 to April 
30,2004. 

FOR APPROVAL BY THE BOARD OF GOVERNORS 

B. SABBA TICAL 

BOLS, Niels, Professor, Department of Biology, September 1,2004 to February 28, 2005, full 
salary arrangements. 
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OAKLEY, Richard T., Professor, Department of Chemistry, September 1, 2004 to August 3 1, 
2005, 86.4% salary arrangements. 

/D.G. Dixon 
Dean 



Needles Hall. 2003 
Telephone: ( 5  19)888-4567, s 2263 
Fax: ( 5  19) 746-2882 
Email: klavigne(a>uwaterloo.ca 

Memo 
To: Lois Claxton 

From: Ken Lavigne, Registrar < 
CC: Jayne Dean 

Date: March 22,2004 

Re: New Degree Hoods for Senate Approval 

Please arrange for the approval of the following degree hoods at Senate in April. I will bring a 
sample of each hood to the meeting. 

1. Bachelor of Computer Science 

In the Oxford Bachelor shape, with a wine border and gold soutache braid. 

2. Master of Management Science 

Black silk in the Oxford Master shape, lined with scarlet and turned over 1/2", trimmed 
with two rows of green soutache braid 112" fiom the coloured edge. 

3. Master of Business, Entrepreneurship and Technology 

Black silk in the Oxford Master shape, lined with purple and turned over 112", trimmed 
with two rows of white soutache braid 1/2" from the coloured edge. 



Memorandum 

March 26, 2004 

To: Senate Executive Committee 

From: Lois Claxton, Secretary of the University 

Subject: Elections andAppointments/Reappoirttments to Senate Committees/Councils and to the 
Board of Governors 

Senate Committees/Councils 
Faculty Representatives: Faculty elections to the Executive, Honorary Degrees and Scholarships & 
Student Aid Committees will take place at the beginning of the meeting. Elections to the Long 
Range Planning and Finance Committees will take place when the results of the Executive election 
are known. If a Senator's name is on Long Range Planning, but has been elected to the Executive, 
than that name is deleted from the Long Range Planning ballot. Similarly, if a Senator's name is on 
Finance, but has been elected to either the Executive or Long Range Planning, that name is deleted 
fiom the Finance ballot. Further nominations to Senate Committees/Councils will be accepted from 
the floor. 

Federated University and Affiliated Colleges Faculty, Underguaduate/Graduate Student and 
Alumni Representatives: A slate of names of individuals to be appointed to these Committees/ 
Councils will be recommended to Senate for approval. 

Board o f  Governors 
Faculty and Undergraduate/Graduate Student Ballot: Further nominations will be accepted from 
the floor. 



University of Waterloo 
SENATE GRADUATE & RESEARCH COUNCIL (SGRC) 

REPORT TO SENATE 
April 19,2004 

Senate Graduate & Research Council (SGRC) met on March 22,2004, and agreed to forward the following 
items to Senate for approval and information, as noted. [Appended are the newprogram proposal and a summary 
re: NNI; documentation for all items available in the Secretariat] 

FOR APPROVAL 

NEW PROGRAM, FACULTY OF ENGINEERING 

Council recommends that Senate approve the new Master of Engineering in Electrical & Computer 
Engineering - Electric Power Engineering program. The Power & Energy Systems Group, Department 
of Electrical & Computer Engineering, has proposed the establishment of an "industry-oriented" graduate 
program in Electric Power Engineering. The program would be operated on a full-cost recovery basis, and 
students would have three qualifying options: ( I )  Certificate of Completion-after successfully completing 
a course; (2) Graduate Diploma in Electric Power Engineering-after successfully completing six courses 
in the program; (3) Master of Engineering in Electrical & Computer Engineering - Electric Power 
Engineering-after successfully completing nine courses in the program. Details of the admission, examina- 
tion, passing requirements and benefits of the proposed initiative are outlined in the proposal. 

FOR INFORMATION 

Council reviewed and, on behalf of Senate, approved the following: 

CENTRES & INSTITUTES 

Renewal for five years, to January 2009, of the Nortel Networks Institute for Advanced Information 
Technology (NNI) (Ric Holt, Director). NNI is a partnership between Nortel Networks and the 
University of Waterloo, established to provide a focus for education and research in the areas of 
Electrical & Computer Engineering and Computer Science relevant to advanced information technology. 
Nortel Networks committed to providing $10.3 million over ten years (1999 to 2008) to support the 
activities of the Institute. With this support, the Institute has established two teaching 1 research 
laboratories, has brought in new tenure stream faculty members, and has funded a number of scholar- 
ships and research in the area of networks. [excerpt from the N N I  report appended] 

FACULTY CURRICULAR ITEMS 

a. Engineering. New Course-SYDE 642, Advanced Applications of Ecological Interface Design. 

b. Environmental Studies. New Courses-GEOG 606 (Introduction to Geographic Information 
Systems) and ARCH 646 (Architecture and Film) ; Course Deletion-GEOG 602 (Geographic 
Information Systems); Changes to exist in^ Course-GEOG 607(Applications of Geographic infor- 
mation Systems), new title and description. 

EXTERNAL EMMINER HONORARIUM. Council learned that OCGS discussed this topic at its last 
meeting and that: universities reported paying a $50-$200 honorarium, with most below the amount 
paid by UW (i.e., currently, $1 00 honorarium; $500 travel for an external who comes on campus). The 
UW honorarium has been increased to $1 50, travel funding to $750, effective 2004-05. 

April 7/04 
Ranjana Bird Paul Guild 

Dean of Graduate Studies Vice-president, University Research 
A1 8 



SGRC to Senate 
Auril 19/04 

Note to Senators: What follows is an excerpt from the NNI report; the full report includes organization charts, information 
re: programs (education, scholarships, sponsored research), financeslfunding, external referees, list of publications, and 
attachments (Software Telecommunications Group Annual Report for ORDCF; supported research projects; letters of 
support). 

NORTEL NETWORKS INSTITUTE FOR ADVANCED INFORMATION TECHNOLOGY (NNI) 
original approval date: January 1999 
five-year renewal, to January 2005 

Goals. (I) to conduct applied research relevant to the rapidly evolving information technology industry especially as it 
applies to telecommunications; (2) to support selected faculty in conducting research in the fields of advanced information 
technology; (3) to contribute to the establishment of new undergraduate laboratories; (4) to establish a forum for 
discussion and knowledge-sharing across private sector, public sector and academia on advanced computing and 
networking, and (5) to act as a focal point, further strengthening all interactions and collaborative initiatives between 
Nortel Networks and UW in the areas of research, education, student interactions and recruiting. 

Organization. The Institute is guided by an Advisory Council: the Deans of Engineering and Mathematics, Chair of 
Electrical & Computer Engineering, Director of School of Computer Science, the Vice President, University Research, 
and five Nortel Networks representatives. NNI is managed by the Director, Professor Ric Holt (Computer Science) in 
collaboration with the Nortel Networks on-site manager, Mr Matthew Lok. Within NNI, there are two branches: Advanced 
Technology Group (ATG) under the direction of Professor Amir Khandani (EKE),  supported by an NSERC Industrial 
Research Chair; and Software Telecommunications Group (STG) under the direction of Professor Holt, supported by an 
NSERC Industrial Research Chair and an Ontario Research & Development Challenge Fund (ORDCF) grant, and partially 
supported by Sun Microsystems. ATG is planning to apply for ORDCF funding. 

Education. Nortel Networks has provided funding to build two NNI labs to support teaching and research for Computer 
Science and Electrical & Computer Engineering: $354,000 for Advanced Optical Networking Technology and $274,000 
for Communications 8 Information Technology. Professor Grant Weddell (Computer Science) was successful in 
obtaining matching funding from CFl ($282,026) and OIT ($282,025). In addition, Sun Microsystems provided a high 
performance server (valued at $161,013). Total funding from these sources for the two laboratories: $999,064. 

Accomplishments. Perhaps NNl's most important accomplishment is hiring bright, young talent; the Software Tele- 
communications Group was able to hire (using matching ORDCF funds) three tenure-stream professors in this area of 
research. This increase is in response to ORDCF's mandate for "increased capacity" for research. As important has 
been the large number of students who have been supported by NNI scholarships; these, in turn, have been supported 
by the two NNI funded laboratories. 

NNI sponsored research has resulted in a very large number of publications. NNI is proud of the four patents approved 
in the area of wireless technology (Professor Khandani), one of which has been adopted in the standard IEEE 802.1 6. 
In brief, in the first five years, NNI has founded and brought up to speed an institute that concentrates in a vital, important 
and always changing discipline--networking. This discipline is the centre of Nortel Networks' business focus; it is an area 
in which UW is proud to be a leader in research, thanks to the generous support of Nortel Networks. 

Five-Year Plan. The long-term goal of the lnstitute remains to be a centre of excellence in research involving key tele- 
communications disciplines, notably networking, content management and software engineering. During the nexl five 
years, NNl's primary goal will be to attain and maintain that position. In work with industrial partners, NNI has constantly 
attempted to provide an effective and responsive conduit for relationships between industry and academe, always seeking 
ways to make NNI a model of cooperative research. Increasingly, Nortel Networks is interested in more research 
activities; Nortel has been joined by Sun Microsystems in this venture. NNI will continue its sponsorship of research at 
approximately its current levels, and hopes to involve more universities in its work and to attract other industrial research 
partners. 

NNl's financial future seems secure for the next four years, by which time NNI hopes to have additional funding. The 
lnstitute will continue to oversee the Nortel Networks endowed scholarships. It is expected that each year there will be 
24 Nortel Networks undergraduate scholarships awarded to first-year students: 12 to the Department of Electrical & 
Computer Engineering and 12 to the School of Computer Science. 

NNl's research agenda remains largely what it was initially, except greatly expanded as the Institute has gained more and 
more financial support from various sources. 
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EXECUTIVE SUMMARY 

The present document outlines a proposal by the Power & Energy Systems Group 

(www.power.uwaterloo.ca), Department of Electrical & Computer Engineering, University of 

Waterloo to establish an "industry-oriented" graduate-level program in Electric Power 

Engineering. The program shall be operated on a full-cost recovery basis, and participants shall 

have the following three qualifying options: 

a. Certificate of Completion: Given after successfully completing a course. 

b. Graduate Diploma in Electnc Power Engineering: Given after successfully completing 

six courses in the Program. 

c. Master of Engineering (MEng) in Electrical & Computer Engineering - Electric Power 

Engineering: Given after successfully completing nine courses in the Program. 

The details of the admission, examination and passing requirements are outlined in the main 

Proposal. 

The benefits of the proposed initiative are expected to be: 

+ Address important societal needs by improving the slalls of power sector professionals 

arising from electricity market deregulation, thus creating a human resource base of 

trained power engineers, It will also provide an opportunity for new immigrants to 

Canada to undertake advanced training to prepare them for employment in the energy 

sector. 

+ Provide a unique opportunity to partner with the MOT Program for the on-line delivery 

of these courses. 

+ Generate funds to support MASc and PhD students in the Power Group. 

+ Nurture industry links and make the Department more visible to the power industry, 

given the fact that the industry has shown significant interest in the proposed initiative. It 

will certainly help open doors to explore other possible avenues of collaboration such as 

co-op jobs; scholarships, research contracts and grants, equipment donations, etc. 

The proposed Program will provide a wide spectrum of relevant and state-of-the art topics in 

the proposed courses. The Power Group will first establish a package of twelve courses over a 

two-year time frame based on seed money provided by Hydro One. After two years, the program 

will be reevaluated to determine its feasibility. 



PROPOSAL 

1 INTRODUCTION AND MOTIVATION 
Electric power engineering is a branch of electrical engineering where the primary goal is to 

utilize electricity as an energy carrier. This includes systems, apparatus, machines and com- 

ponents that are intended for production, transmission, distribution and utilization of electrical 

energy. There exists strong interaction with other areas of engineering, such as computer 

engineering, communications, electrical measurements, electronics, control, energy conversion, 

mechanics, material science, physics, chemistry and environmental engineering. 

The statistics for global consumption of electrical energy show a steady increase. The needs 

that can be satisfied by means of electrical energy are expected to develop more rapidly owing to 

new applications and more efficient utilization. During the past decade, the electric power 

industry has been going through a process of restructuring. Optimal production, transmission and 

distribution of electrical energy were important in the past, and will be even more so in the future. 

Environmental issues are of increasing significance to the future development of electric power 

engineering. 

The Canadian electric power industry has traditionally been strong in the fields of electric 

power generation and transmission, development of hydroelechlc power plants and high-voltage 

power transmission, among others. It is expected to continue to focus on these fields even in the 

future. 

This document proposes the establishment of an industry-oriented Graduate-level Program in 

Electnc Power Engineering on a full-cost recovery basis. The Program will focus on advanced 

level training, skill development and education of power engineering professionals employed at 

various power companies and utilities in Ontario to help develop a specialized manpower base in 

the province. Such a program is urgently needed, because of the imminent shortage of trained 

professionals in power utilities in North America. 

1 1 EXPECTED CONTRIBUTIONS 
The power industry is going through a very critical phase because of the current process of 

restructuring of the sector. The Ontario power industry has also been opened up to competition 

and an electricity market has been established. However, many power companies are facing a 

lack of trained manpower capable of handling the various complex issues that have arisen 

because of deregulation. Among the various contributions of this initiative, some are identified 

below: 



This initiative will help improve the skills of power sector professionals to handle the new 

challenges and complex issues arising from electricity market deregulation 

The initiative will create a human resource base of trained power engineering manpower in 

Ontario 

It will provide an opportunity to new immigrants to Canada (particularly Ontario) a 

possibility to undertake advanced training in electric power engineering that prepares them 

for employment in the province's energy sector 

The attractive feature of web-based and on-line delivery will provide an opportunity to power 

engineering professionals around the world to participate and upgrade their knowledge 

The revenue generated by the proposed Program will be used to support the MASc and PhD 

students of the Power & Energy Systems Group. 

The proposed program shall be offered through the active participation of the Power & 

Energy Systems Group (www.power.uwaterloo.ca) faculty at the Department of Electrical & 

Computer Engineering, University of Waterloo. The group comprises three full Professors, two 

Associate Professors, one Assistant Professor and two Lecturers and has a strong support base of 

about 30 graduate students. The faculty members are leading experts, internationally known, in 

their chosen field of study with excellent teaching experience and research records. 

1.2 COLLABORATION WITH INDUSTRY 
Besides the obvious world-wide exposure to the power industry that such Graduate 

Program will generate for the Power & Energy Systems Group, it will also help nurture highly 

fruitful relationships with industry. Thus, this is expected to lead to increased research 

opportunities, from collaborations to possible funding, either through actual grant money or 

through equipment donations. It would probably lead also to generating co-op jobs for our 

undergraduate students, and eventually job opportunities for our graduates. 

One of the recent examples of establishment of such a fruitful relationship with a power 

utility is that of Hydro One Inc., the major power transmission company in Canada, which is 

currently considering supporting various proposed activities at the University of Waterloo, 

including the possible establishment of an endowment fund for our undergraduate students. 



2.1 THREE OPTIONS 
The proposed industry-oriented graduate program would offer three qualifying options to 

the candidates, as described below, and in Section-2.3 the other requirements are specified. 

(a) Certificate of Completion: In this option, it is proposed that the candidate be 

awarded a Certificate of Completion after successful completion of a course by the 

Department of Electrical & Computer Engineering, University of Waterloo. 

(b) Graduate Diploma in Electric Power Engineering: In this option, it is proposed 

that upon successful completion of six courses (out of a choice of twelve courses), the 

candidate be eligible to receive a Graduate Diploma in Electric Power Engineering from 

the University of Waterloo. 

(c) Master of Engineering (MEng) in Electrical & Computer Engineering - Electric 

Power Engineering: In this option, it is proposed that upon successful completion of 

nine courses (out of twelve) from the program, the candidate be eligible to receive the 

MEng in Electrical & Computer Engineering - Electric Power Engineering degree from 

the University of Waterloo. 

The following admission requirements are proposed: 

Certificate of Completion: The following minimum requirements should be fulfilled by a 

candidate enrolling in a course to obtain the Certificate of Completion: 

a. Have an BAScIBSclBEng degree or equivalent from a recognized university. 

b. In the absence of this, academic qualifications and working experience in the 

power industry will be considered for admission in the course. 

Graduate Diploma in Electric Power Engineering: The minimum requirement of having an 

Honours BAScBSclBEng degree or equivalent with at least a 75% average from a recognized 

university should be fulfilled by a candidate enrolling in the Graduate Diploma program: 

Master of Engineering (MEng) in Electrical and Computer Engineering-Electric Power 

Engineering: The minimum requirement of having an Honours BASc/B Sc/BEng degree or 



equivalent with at least a 75% average should be fulfilled by a candidate enrolling in the MEng 

program. 

2.3 PROPOSED EXAMINATION AND PASSING REQUIREMENTS 

The passing requirements for the courses are proposed to be as follows: 

a. The candidate must participate in the course as well as in all other associated 

tasks, as mentioned by the course examiner. 

b. The candidate must submit all assignments, project reports, and term-papers as 

required by the course examiner. 

c. For a Certificate of Completion, the candidate must achieve a grade of 60% in 

the course in question; for a Graduate Diploma, at least 60% in each of six 

courses, with an overall average of at least 70%; and for an MEng degree a 

minimum grade of 65% in each of the nine courses and a minimum cumulative 

average of 70% marks are required to remain in the MEng program. 

In certain cases transferability within the three options may be permitted only if the 

candidate fulfils the following conditions: 

a. Meets the admission criteria set out for the option into which the candidate wants 

to transfer. 

b. Satisfies the minimum passing mark, as set for the option into which the 

candidate wants to transfer, for each completed course. 

c. Satisfies the minimum overall average mark requirement set out for the option 

into which the candidate wants to transfer, at that point in time and considering 

all the completed courses. 

d. The transfer should be requested within the first year of admission into one of the 

program options. 

2.5 MAXIMUM TIME LIMITS 
The maximum time limit for completion of the diploma and degree requirements is 15 

academic terms. Degree requirements must also be completed within 60 consecutive months (i.e. 

1.5 consecutive terms) including terms in which a student is registered as inactive. 



2.6 COURSE FEES 
The Program is proposed to be run on a cost recovery basis. Therefore, the candidates 

enrolling in the courses shall be paying a fee on a per-course basis. In this regard, already 

established methods within the University to determine the course fees will be followed. An 

initial estimate is that each course fee would be of approximately $2000. However, revenue 

calculations in steady-state i.e., for the year 2005-06 onwards, are based on a $2750 per course 

rate, based on the rates currently being charged by the Management of Technology (MOT) on- 

line program at UW. 

2.7 ON-LINE COURSE DELIVERY 
It is proposed to offer all the courses within the program in an e-learning, multi-media 

environment that is based on the "learn while you work" philosophy. Such web-based courses 

and the whole e-learning process would be immensely beneficial and attractive to energy sector 

employers (power utilities) who are unable to spare their employees to take up such training 

programs because of lack of time. Increasing the knowledge and skills of the manpower would 

ultimately increase productivity, job security and encourage competitiveness. 

The on-line course delivery will follow basically the same methods as the MASc Program in 

MOT that is already being offered at the University of Waterloo, which can be summarized as 

follows: 

The course lectures are delivered in a classroom or in a studio with real-time Internet 

based interactive facilities. 

The lectures are video recorded simultaneously. Live interaction between instructor and 

the students is possible. 

Both on- and off-campus student interaction is video recorded while the lecture is in 

progress. 

The Internet based fieeware "Realone" video and audio software for establishing the 

audiovisual link with the instructor will be used. 

Depending on Internet connection speed, the student may interact with the instructor 

during the live delivery of a course that may last one hour per session, one session per 

week. 

The recorded course lecture is posted on the course web page for later viewing by the 

students. 

Course material, presentation material is made available for download from the website. 

The instructor-student relation is through the Internet, e-mail andlor NetMeeting sessions. 



Thus, the Power & Energy Systems Group is planning to establish a partnership with the MOT 

Program for on-line course delivery. 

2.8 OWNERSHIP OF COURSE MATERIAL AND INTELLECTUAL PROPERTY 
RIGHTS 
In accordance to Policy 73, section VIII, of the University of Waterloo: 

+:+ The ownership and copyright of the course material shall be a property of the Course 

Coordinator. 

+3 Any video recording of live lectures from a course delivered can only be used for on-line 

uploading and streaming, after the Course Coordinator has fully approved the final edited 

version of the video recorded material. 

*:+ The re-use of course material will require the permission from the Course Coordinator 

who created it. 



The following Program Administration structure is being proposed: 

Program Director: The Program Director shall be a full-time faculty member from the 

Power & Energy Systems Group, University of Waterloo, appointed by the Chair of the 

Department of Electrical & Computer Engineering. The Director shall provide leadership to the 

Program and provide overall advice concerning policy formulation, setting long-term objectives 

and general efficient running of the Program in consultation with the Chair of the Department, the 

Steering Committee, and other Members of the Power & Energy Systems Group. The Director 

will be expected to devote about 10% of his working time to this Program. 

Program Coordinator: The Program Coordinator shall be a full-time staff member hired 

through an open advertisement. The Coordinator shall be responsible for publicity & promotion 

of the courses as well as the Program as a whole, coordinating with the infrastructure support 

persons in setting up the on-line course delivery system, ensure efficient delivery of the courses, 

registration and course information management. 

Steering Committee: A Steering Committee for the Program shall be formed which shall 

comprise the following: 

a) Program Director (Committee Chair) 

b) Associate Chair of Graduate Studies, E&CE Dept (representing the department Chair) 

c) One full-time faculty member from Power & Energy Systems Group, E&CE 

d) One representative from a power utility in Canada (preferably from Ontario) 

e) Program Coordinator 

3.1 COMMUNICATIONS AND MARKETING PLAN 
Once the proposed Program is approved, the Power & Energy Systems Group shall prepare 

information brochures and pamphlets describing the program structure and courses offered. These 

will be mailed to a large cross-section of power utilities in Ontario and elsewhere in Canada as 

well as abroad. 

A web-site will be created for the proposed Program and will be linked to the existing Power 

& Energy Group web-site (www). The site will contain all information about 



the courses, on-line brochures, application information, course outlines, course downloads, and 

other relevant information. 

The global Power Engineering community has a very active e-mail network, known as 

PowerGlobe, which has more than 3000 subscribers. The Group shall use this e-mail network to 

circulate information amongst the power engineering community worldwide. 

The faculty of the Group often participates in various conferences and international meetings. 

These forums will be used to publicize the M. Eng Program. 

Other methods such as promotional travel, use of personal contacts, creation of an alumni 

network, etc. will be used to promote the program. 

3.2 PROGRAM EVALUATION AND CONTINGENCY CLAUSE 
The Program shall carry out course evaluation exercises using questionnaires to all the 

participants, and analyze them to find out how the courses have been received. This shall be 

carried out at the end of each course, individually. In addition, there will be some interaction 

with the Director and Coordinator to discuss issues of relevance with the participants directly. 

The Steering Committee shall meet at the end of every academic term to evaluate the 

Program. An Annual Performance Report with all the findings from the course evaluation, 

participant feedback, faculty feedback, etc., will be made available to interested parties. 

The Program will be test-run over a period of 2 years from its inception to evaluate how the 

whole system of on-line course delivery is working, the satisfaction level of participants, the 

response f?om industry in sending their personnel for the courses, and finally, the financial 

balance. At the end of two years, if the Program performance indicates that is would be 

unsustainable, it shall be the responsibility of the Power & Energy Systems Group to properly 

take care of the participants remaining in the Program, making sure that the costs do not exceed 

the tuition income. 



The proposed program shall have a wide spectrum of topics in the courses that are relevant to 

the industry that deal with latest state-of-the art developments in the field. The Power & Energy 

Systems Group shall, to begin with, establish a package of twelve courses that will be delivered 

over a two-year time frame. 

TABLE-1 provides a list of 12 courses that are proposed by the Group faculty for offering, 

within this initiative. Detailed descriptions of each course are provided in the Appendix. 

TABLE-1: Proaosed kist of courses to be offered 

I ECEPD-1 Power system modeling and stability analysis / Claudio Canizares I 
I ECEPD-2 Power system management & electricity markets I Kankar Bhattacharya I 

ECEPD-3 Electromagnetic compatibility & power system quality Ehab El-Saadany 

ECEPD-4 Distributed Generation Ehab El-Saadany 

I ECEPD-5 Power System Protection I Magdy Salama I 
I 

ECEPD-6 Distribution System Engineering 1 Magdy Salama 
I 

ECEPD-7 Operation & Control of Restructured Power Systems Kankar Bhattacharya 
I 

ECEPD-8 Dielectrics and electrical insulation Shesha Jayaram 
I 

ECEPD-9 High voltage engineering applications Shesha Jayaram 
I 

ECEPD-10 Power Electronics Converters: Design and Applications I Mehrdad Kazerani 
I 

ECEPD- 1 1 Electric Machnes and Motor Drives Mehrdad Kazerani 1 
I 

ECEPD- 12 FACTS: Models, Controls & Applications Claudio Canizares 

As mentioned in the Introduction, the faculty members of the Power & Energy Systems 

Group are committed to support the Program. All courses listed in Table-1 will be offered either 

by the responsible faculty member or invited internationally recognized academics fiom Ontario. 

The respective Course Coordinator shall be responsible for their corresponding courses as a 

whole, even in the case of external academic experts being invited to deliver the lectures. The 

Program Director will make sure that proper quality standards are maintained in the Program. 



APPENDIX: COURSE OUTLINES 

SUMMARY: 
The course examines in detail the theoretical and computational aspects of steady-state stability 
and dynamic stability of power systems, from basic modeling assumptions to actual 
implementation on variety of software tools. Various component models such as generators, 
transmission systems, loads, HVDC and FACTS devices, will be discussed and several 
techniques for small- and large-perturbation stability analyses will be studied. Applications to 
realistic system studies, including transmission congestion computations, and a variety of control 
techniques will also be discussed. 

OBJECTIVES: 
1. Modeling main power system components, including their controls, from phasor analysis to 

electromagnetic transients. 
2. Understand basic analytical techniques for small and large perturbation stability studies such 

as voltage and transient stability analyses 
3. Discuss basic concepts, approximations used in standard software tools for stability analyses 

TOPICS: 
1. System modeling: from detailed to approximate; Including their controIs 
2. Small perturbation stability 
3. Large perturbation stability 

DETAILED PLAN: 

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

Detailed to Approximate 

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

9 Small per~~rbation Stability 

I Transient stability: Time domain simulations and direct 
stability analysis techniques (extended equal area criterion) (3 
lectures) .........................



......... - ..................... - 

6 Large Perturbation Stability Transmission congestion definitions and computations (3 
lectures) 

P. Kundur, Power system stability and control, McGraw-Hill, 1994. 
P. Sauer and M. Pai, Power system dynamics and stability, Prentice Hall, 1998. 
A. R. Bergen and V. Vittal, Power systems analysis, Second Edition, Prentice-Hall, 2000. 
C. A. Cafiizares, Editor, "Voltage stability assessment: concepts, practices and tools," IEEE- 
PES Power System Stability Subcommittee Special Publication, SP1O 1 PSS, May 2003. 
P. M. Anderson and A. A. Fouad, Power system control and stability, E E E  Press, 1994. 
J. Anillaga and C. P. Arnold, Computer analysis ofpower systems, John Wiley, 1990. 
Electromagnetic Transients Program Reference Manual (EMTP Theory Book), BPA, 1 986. 
Class notes and Journal papers. 

PREREQUISITES: 
Basic understanding of the modeling of power system components and analysis techniques is 
required. Familiarity with a general programming language and/or a simulation package such as 
MATLAB is desirable but not required. 



SUMMARY: 
The course will provide a comprehensive overview of power system operations and management, 
starting with a basic understanding of system economics. The course will introduce the topics and 
issues in today's electricity markets that will lay the foundation for an advanced course on 
Operation of Restructured Power Systems subsequently. Many emerging issues from power 
sector deregulation- such as those in system reliability and system control- shall be discussed 
within the course. The course will provide a perspective on power policy models and train the 
participant to look at technical issues of power system operation simultaneously with the 
economic aspects. 

OBJECTIVES: 
1. To provide an understanding of operation and management of power systems 
2. To introduce the participants to the emerging new electricity market issues 
3. To train participants to address technical issues in power systems in conjunction with 

economic issues 

TOPICS: 
1. Basics of power system economics and short-term operational planning of power system 
2. Power flow analysis and production simulation 
3. Power pools and electricity markets 
4. Reliability and deregulation 
5. Power sector financing 

No. of 
,ecturea 

10 

Topic Sub-Topics 

-. . 

I Load curves and load duration curves I 
....................................... .......................................................................................................................................................................................................................................... " ' ..... 1 

Basics of h w e r  System ( Economic load dispatch- concept of marginal cost and Kuhn- 
Economics 

Short-term Operation 
Planning of Power System 

Tucker' s condition of optimum in power dispatch, 
transmission losses, participation factors ........................................................................................................................ ................... ......_ .......................... ... ..................................................................................... 
Unit commitment of generators 

......................... ._ ......... .__. ................................................................................................................................................................................................................. 

Hydro-thermal coordination- hydrological coupling between 
hydro power stations, power balance and discharge equations, 
formulation of the operational planning problem, pumped 
storage units and their scheduling 

System configuration and AC power flow 

Optimal power flow and various applications 
& 

Production Simulation Probabilistic production simulation 

Power Pools Energy brokerage systems 

Market design and auction mechanism 

A34 



.........................................
Role of independent generators and system operator 

Calculation of LOLP and other reliability indices 
....................................

Multi-area reliability 

Power Sector Financing levelized bus-bar analysis, Screening curve analysis, Horizon- 
year generation additions analysis ..........................
Capacity planning in competitive environment (1 lecture) 

REFERENCES: 
1. A. J. Wood and B. F. Wollenberg, Power generation, operation and control, Wiley- 

Interscience, 2" Edition, 1996. 
2. H. G. Stoll, Least-cost electric utility planning, Wiley-Interscience, 1989. 
3. K. Bhattacharya, M. H. J. Bollen and J. E. Daalder, Operation of restructuredpower systems, 

Kluwer Academic Publishers, USA, 200 1. 

PREREQUISITES: 

Basic understanding of power system operation is required. Knowledge of mathematical 
programming is desirable. 



This course addresses all the dimensions of Power Quality PQ issues including mitigation 
strategies. The focus is mainly on qualitative concepts and comprehensive coverage. This course 
introduces PQ definitions, limitations, related international standards and mathematical 
techniques for PQ analysis of Power Systems. Different identification, localization and 
classification techniques for PQ problems will be investigated. The various kinds of PQ problems 
and their effect on the loadhystem equipment will be looked at in detail. The mitigation strategies 
like passive filtering, active and hybrid power filtering, static VAR compensation, DVR, UPQC, 
etc will be investigated. Areas covered include voltage sags, interruptions, transients, flickers, 
harmonics and modeling and simulation of utility systems. The grounding imperfection as a 
major cause for PQ problems will be addressed in detail. Moreover, the requirements and impacts 
of distributed generation DG on the network power quality will be studied in detail. Effects of 
DG on voltage regulation, relaying, losses, islanding and standards will be examined. 

OBJECTIVES: 
1. Review the available definitions and standards of common power quality phenomena. 
2. Understand the different power quality monitoring, identification and classification 

techniques. 
3. Modeling and simulation of power distribution systems to investigate different PQ 

phenomena causes and effects. 
4. Understand and implement different techniques for power quality problems mitigation. 

DETAILED DESCRIPTION: 
1. Review of power quality definitions and standards 
2. Exploring different identification, classification and localization techniques of PQ problems 
3. Harmonic analysis methodology, mitigation techniques and case studies 
4. Short and long duration voltage variation phenomena; cause, effects, mitigation, case studies 
5. Typical wiring and grounding problems affecting power quality and its solution 
6. Distributed generation and power quality; operating conflicts and network interfacing 

R. Dugan, M. McGranaghan, S. Santoso and H. Beaty, Electrical Power System Quality, 
Second Edition, McGraw-Hill, 2002, ISBN 0-07-1 38622-X. 
A. Ghosh and G. Ledwich, Power Quality Enhancement Using Custom Power Devices, 
Kluwer Academic Publications, 2002, ISBN 1-4020-7 1 80-9 
J. h l l a g a ,  B. Smith, N. Watson and A. Wood, Power System Harmonic Analysis, John 
Wiley, 1997, ISBN 0-471 -97548-6. 
E. Acha, V. Agelidis, 0. Anaya-Lara and T.J. Miller, Power Electronics Control in 
Electrical Systems, Newnes, 2002, ISBN 0-7506-5 126- 1. 

Topics Sub-topics 

I I PQ Definitions and I General Classification of PQ Phenomena I 



Standards 

PQ Monitoring and 
Measuring 

PQ Problems Identification, 
PQ Phenomena 
Classification 

Harmonic Sources, Effects, 
Analysis, and Modeling 

Harmonic Distortion 
Mitigation 

Voltage Sag, Swell and 
Interruptions, Transient 

Over-voltages 

Voltage Flicker, Voltage 
Unbalance, Voltage 

Regulation 

Wiring and Grounding 
Practice in Distribution 

Systems 

Distributed Generation 
Technology, DG Interfacing 

- -  

IEEE and IEC PQ Standards 

Available monitoring techniques and their drawbacks 

Commercial power quality monitors 

Power quality monitors sensitivity 

Identification and localization of PQ problems 
-- 

Different PQ classification techniques and case studies 

Voltage vs. Current Distortion; Harmonics vs. Transients; 
Harmonic Sources from Commercial and Industrial Loads 

Time domain versus frequency domain 

Different Harmonic filters (passive, active and hybrid); and 
case studies 

sources of Sags and Intemptions; Fundamental Principles o: 
'rotection; Motor-Starting Sags, Utility System Fault-Clearing 
ssues, and case studies 

Sources of Transient Overvoltages; Principles of Overvoltage 
Protection and Switching Transient Problems with Loads 

Sources of voltage flicker; Effects and mitigation techniques 

$ources of voltage unbalance; Effects and mitigation technique! 

levices for Voltage Regulation; Utility Voltage Regulato 
4pplication and End-User Capacitor Application 

Typical Wiring and Grounding Problems 

Solutions to Wiring and Grounding Problems 
- - 

3G Technologies; Regulating Utility Voltage with Distributec 
Xesources; Power Quality Issues and Operating Conflicts 

Interface to the Utility System and Interconnection Standards 

Basic understanding of modeling of power system elements and analysis techniques is required. 
Familiarity with a programming language andor a simulation package such as EMTDCPSCAD 
and MATLAB is desirable. 



SUMMARY: 
Conventionally electricity is generated in large central units that are connected to the high-voltage 
transmission system. The distribution networks are being used for delivering the electricity to the 
customers. Most electric distribution systems are designed, protected, and operated on the 
premise that there is a single source of electnc power on each distribution feeder at any given 
time. Because interconnecting Distributed Resources (DR) (known as Distributed Generation 
DG) violates this basic assumption, there are special requirements for connecting to utility 
distnbution systems. These technical requirements can be complex, blending traditional 
distribution engineering practices with added attention to power quality concerns, safety, and 
installation needs for advanced DR technologies. There are also many economical issues to be 
addressed because of the interconnection of different types of DG's. Distributed generation (DG) 
has the potential to play an important role in a future sustainable energy system. Properly applied 
distnbuted generation, installed on a significant scale, can have very positive effects on the 
environment, energy efficiency, security of supply and price of electricity paid by consumers. 
However there are still barriers, technical and non-technical, that are limiting the introduction and 
use of DG. 

The main objective of this course is to provide up-to-date knowledge about the technical 
and economical issues relating to the distribution generation. In addition to an introduction to 
various generating technologies, a more detailed part will be included discussing various 
applications of power electronics. The impacts of DG to the distribution system will be presented. 
The focus will be on electrical issues such as grid connection, protection, control, and power 
quality. In addition, the economical and regulatory issues will be addressed. 

OBJECTIVES: 
1. Review the available standards for distributed generation interconnection 
2. Understand the operation of different power sources; traditional and non-traditional 
3. Modeling and simulation of power distribution systems to investigate different DG 

interfacing 
4. Understand impact of DG on distribution system performance, reliability, safety, protection 

and quality, 

DETAILED DESCRIPTION: 
1. Review of DG definition and its interfacing standards. 
2. Exploring different types of DG's, both renewable and non-renewable. 
3. Distributed generation applications. 
4. Interfacing techniques for different DG's. 
5. Distributed generation and power quality; operating conflicts and network interfacing 
6. DG effect on distribution protection. 
7. DG cost issues 

R. Dugan, M. McGranaghan, S. Santoso and H. Beaty, Electrical Power System Quality, 
Second Edition, McGraw-Hill, 2002, ISBN 0-07-1 38622-X. 
N. Jenkins, R. Allan, P. Crossley, D. Kirschen and G. Strbac, "Embedded Generation", The 
Institute of Electrical Engineering, 2000, ISBN 0-85296-774-8 
E. Acha, V. Agelidis, 0. Anaya-Lara and T.J. Miller, Power Electronics Control in 
Electrical Systems, Newnes, 2002, ISBN 0-7506-5 126- 1. 



Basic understanding of modeling of power system elements and analysis techniques is required. 
Familiarity with a programming language and/or a simulation package such as EMTDCRSCAD 
and MATLAB is desirable. 

DETAIL] 
No. of 

Lectures 

3 

3 

6 

6 

6 

6 

6 

Topics I Sub-topics I 
)G Definitions and Standards, Definitions and terminologies; current status and future trends 

DG potential Technical and economical impacts 

DG from renewable energy sources 
DG Technologies 

DG from non-renewable energy sources 
-- 

Distributed generation Base load; peaking; peak shaving and emergency power 

pplications, Operating Modes 
Isolated, momentary parallel and grid connection 

Characteristics of DG interface: Rotating machnes 
DG interconnection, Characteristics of DG interface: Static power converters 

hterconnection Requirements General protection requirement; effect of transformer 
connections 

Voltage regulation; harmonics from DG; improving 

Power Quality Issues, I dkrib&ion system PQ via the DG interface I 
Reliability I Improving reliability with DG; Adverse impacts of DG on 

utility reliability I 
I 

Protection Issues, Islanding, I Protective relays coordination I - 
Utility Issues Islanding prevention techniques I 

Safety of personnel; utility-generator load match frequency; 
utility re-closing; synchronizing 

Energy (kwh), demand (kW), power factor penalties and 
DG Cost Issues utility standard cost, connection and operating costs and 

charges; life cycle cost and rate of return analysis 



SUMMARY: 
Power system protections schemes are designed primarily to minimize the duration of a fault as 
well as to minimize the number of customers affect by the fault. The scope of this course is to 
study the main elements and techniques for power system protection. The course is divided into 
two main parts; protective equipment and protective techniques. In the protective equipment; 
circuit breakers, relay, enclosures, fuses and isolating switches are discussed. Different protection 
techniques dedicated to protect feeders, transformers, generators and motors are discussed in the 
second part of the course. 

OBJECTIVES: 
1. To understand the function and the operation of the protective system elements. 
2. To introduce the state of the arts protective techniques to power engineers. 
3. To train distribution engineers on how to coordinate between different protective devices. 

TOPICS: 
1. General philosophies for protection systems 
2. Protective relaying theory and applications 
3. Protective switchgears 
4. Mathematical background to protection algorithms 
5. Protection systems 
6. System Grounding 

IETAILEI - 
No. of 

Lectures - 

2 

Topic s u b - ~ o ~ i c s  (no. of lecture) 

- 

Technical tools of the protection Engineer: 
Phasors,,.Polarity, and Symmetrical Components .......................................................................................................................................................................................................... " ....................... 
Design Criteria 

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

General Philosophies for Degree of Protection Required 

protection systems Zones of Protection 
Existing System Protection and Procedures 
Components of wrotective schemes 

I Comparison of Symbols 

Protective relaying theory 
and applications 

I Classification of Relays 

Factors influencing relay performance ....................................................................................................................................................................................................................... 
Applying protective relays 

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

Relays and application data 

Switchboard relays and rack-mounted relays. 

Types of basic relay units. 

I Digital relays design and operation. 

Circuit breakers design and operation. 
.................................................................................................................................................................................................................................................. 

Protective switchgears Fuses, isolating switches and recourses. 

1 Protective devices coordination 



--- 

Mathematical background to Analog/Digital/Numerical systems ........................................................................................................................................................................................................................................................... 
protection algorithms Basic elements of digital protection 

Protection systems 

- - 

Protection against transients and surges 
.............................................................................................................................................................................................................................................. 

Generator protection ......................................................................................................................................................................................................................................................... 

Line and circuit ~rotection . 

1. A. T. Johns and S. K. Salman, "Digital protection for power systems", 1995, Peter Peregrinus 
Ltd., on behalf of Institution of Electrical Engineers, London, UK, ISBN 0 86341 195 9. 

2. Walter A. Elmore Protective relaying theory and applications, 1994, Marcel Dekker, Inc, NY, 
on behalf of ABB, ISBN 0-8247-9 152-5. 

PREREQUISITES: 
Basic knowledge in power system engineering is required, basic knowledge in optimization 
techniques, statistics, and electric circuits. 



SUMMARY: 
This course deals with the essential aspects of distribution system engineering, starting with 
estimation of the loads on the network to the detail design of the distribution system networks. 
The contents of this course are divided into three categories; Planning, design and operation. In 
the planning part load forecasting, and planning strategies as well as distribution automation are 
discussed. The design part includes the design of sub-transmission lines, distribution substations, 
and primary and secondary systems design considerations. The operation part includes the 
voltage drop and power loss calculations, voltage regulation and application of capacitor to 
distribution systems. 

OBJECTIVES: 
1. To provide a good understanding of different distribution system elements 
2. To introduce state of the art techniques in planning and automation of distnbution systems 
3. To train distribution engineers on how to operate optimally the distribution networks 
4. To enhance the design aspects of distribution system components. 

TOPICS: 
1. Load characteristics and load forecast 
2. Distribution system planning, automation and control 
3. Sub-transmission and substation design 
4. Primary and secondary system design 
5. Distribution system performance and operation 

DETAILED PLAN: 

I---. / Short term planning I 

[ No. of / Topic 
Lectures 

6 

Sub-Topics (no. of lecture) 

I I I Essential component of distribution automation I 

Load characteristics and 
load forecast 

9 

I I I Automation of distribution system components I 

Basic definitions- load definitions, load factor definitions, 

..................................................................................................................................................................................................................................... diversity principle in distribution systems ........................................................... 
Load Forecast- factors affecting load forecasting methods, 
small areas load forecasting, spatial load forecasting methods, 
simulation, trending and mixed load forecasting methods 

Distribution system 
planning, automation and 

control 

substation design 

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

Long term planning ......................................... Dynamic 
.........................................

Structure of distribution automation 

Sub-transmission and 
.............................

Substation bus schemes 
................................

Distribution substations ratings 
................................

Service areas calculations 
...................................

Substation application curves 

Load management 
Sub-transmission networks configurations 



............. considerations Secondary networks design 
I I I Economic design of secondaries I 

Unbalance loads and voltage considerations 

Distribution system Voltage drop calculation for distribution networks 
.......................................... __ ............... __ ...................................................................................................................................................................................................................... ........I 1 9 1 ~erfomance and operation I power loss Calculation 

I I I Application of capacitors to distribution systems I 
I I .............................I Application of voltage regulators to distribution systems I 

REFERENCES: 
1. T. Gonen, Electric Power Distribution System Engineering, McGraw-Hill, 1986, ISBN 0-07- 

023707-7 
2. Westinghouse Electric Corporation: Elechc Utility Engineering Reference Book - 

Distribution Systems, Vol. 3, East Pittsburgh, Pa, 1965. 
3. Anthony J. Pansini "Guide to electrical power distribution systems", Tulsa, Okla.: Pennwell 

Pub. Co., 1996. 
4. James J. Burke "Power distribution engineering: fundamentals and applications", M. Dekker, 

New York, 1994. 
5 .  Luces M. Faulkenberry "Electrical power distribution and transmission", Prentice Hall, 

Englewood Cliffs, N.J., 1996. 

PREREQUISITES: 
Basic knowledge of power systems engineering is required, optimization techniques, statistics 
and electric circuits. 




































































































