
1IEEE Canadian Review — Summer / Été 2011

82850.33
kwh 

82850.33
kwh 

I.T. INFRASTRUCTURE meets
ELECTRICAL INFRASTRUCTURE

Patent Law

R & D Tax Credit Claims

Concussions, Athletics & the�
Profession of Engineering

   IEEE Canada Awards 2011

u••••••••••••••••Communication for the Smart Grid
u••••••••••••••••Photovoltaic Overvoltage Prevention

Canadian Review
IEEE
Canadian Review

La revue canadienne de l’IEEE

The Institute of Electrical and Electronic Engineers Inc.

Summer / Été 2011 
No. 66



2 IEEE Canadian Review — Summer / Été 2011

Associate Editors 
Adjoints à la rédaction

Alexandre Abecassis 
Fasken Martineau DuMoulin 
aabecassis@fasken.com

Habib Hamam 
Université de Moncton 
habib.hamam@ieee.org

Khelifa Hettak 
Communications Research Centre 
khelifa.hettak@crc.ca

Dave Kemp 
Past-President, IEEE Canada 
d.kemp@ieee.org

Terrance J. Malkinson 
SAIT Polytechnic 
malkinst@telus.net

Samuel Pierre 
École Polytechnique de Montréal 
samuel.pierre@polymtl.ca

Camille-Alain Rabbath 
Defence Research & Dev. Canada 
rabbath@ieee.org 

Vijay Sood 
University of Ontario Institute of 
Technology 
vijay.sood@uoit.ca

Bin Wu 
Ryerson University 
bwu@ee.ryerson.ca

Alain Zarka 
SEA-Network 
azarka@ieee.org

Advertising / Publicité
Marcelo Mota
Tel: (416) 804-1327
m.mota@ieee.org

Peer Review / Révision
Shaahin Filizadeh 
University of Manitoba 
sfilizad@ee.umanitoba.ca

Art & Production
Communication Matters 
tel: (416) 599-9229 
production@ 
CommunicationMatters.com

Editor-in-Chief 
Rédacteur en chef
Amir Aghdam 
Concordia University 
1515 St. Catherine W., 
S-EV005.139 
Montréal, Québec H3G 2W1 
Tel: (514) 848-2424 Ext. 4137 
aghdam@ieee.org

The IEEE Canadian Review is published three times per year. Its 
principal objective is to project an image of the Canadian elec-
trical, electronics, communications and computer engineering pro-
fessions and their associated academic and business communities 
to:

(i) 	 Canadian members of IEEE;

(ii) 	 Canadian members of the profession and community 
who are non-members of IEEE;

(iii) 	The associated Canadian academic (i.e., universities, 
colleges, secondary schools), government and business 
communities.

To ensure that the IEEE Canadian Review has the desired breadth 
and depth, editors are responsible for screening articles submitted 
according to the following general themes: 

1 - National Affairs		  5 - Power 
2 - International Affairs	 6 - Communications 
3 - Industry		  7 - Computers 
4 - Education		  8 - Electronics

Advertising Policy
Organizations are invited to place corporate advertising in the 
IEEE Canadian Review. For information regarding rates and copy 
requirements, please contact the Advertising Manager. 

Circulation 
The circulation of the IEEE Canadian Review is the entire mem-
bership of IEEE Canada, plus external subscribers. 

Information for Authors 
Authors are invited to contribute submissions in electronic form to 
the IEEE Canadian Review. Please contact one of the editors. 
Responsibility for the content rests upon the authors and not the 
IEEE, or its members. 

Annual Subscription Price 
Free of charge to all IEEE members in Canada.

For IEEE members outside Canada: $20.00/year. Non-members: 
$35.00/year. Corporations and libraries: $37.50/year. Additional 
copies may be ordered at a cost of $7.50 each from the Managing 
Editor. 

Reprint Permission 
Abstracting is permitted with credit to the source. Libraries are 
permitted to photocopy for private use of patrons. Instructors are 
permitted to photocopy isolated articles for non-commercial class-
room use without fee. For other copying, reprint or republication, 
please write to the Managing Editor. The IEEE Canadian Review 
is printed in Canada, postage paid at Toronto, Ontario. 

IEEE Canada
Officers 

Director/President - Om Malik  
Vice President & Director Elect - Keith Brown  
Past Director/President - Ferial El-Hawary  
Secretary - Raed Abdullah 
Treasurer - Gerard Dunphy

Director Emeritus - Wally Read  
Director Emeritus - Ray Findlay  
IEEE Canadian Foundation President - R. Alden

Groups & Committees
External Relations - Bruno DiStefano  

Educational Activities - Kostas Plataniotis  
Industry Relations - Branislav Djokic  
Other Societies - Saman Adham  
Professional Develop. - A.Anpalagan  
Section/Chapter Suppt. - Bruno DiStefano
Teachers in Service Program - A. Benyamin

Member Services - Denard Lynch 
GOLD - April Khademi  
	    - Aurum Newsletter: E. Soleimankhani 
Life Members - Dave Kemp  
Membership Develop. - Lawrence Whitby  
Student Activities - Denard Lynch  
Student Representative - Kanishka Jayawardene 
Women in Engineering - Behnaz Ghoraani 
History Committee	Chair - Wally Read  

Publications & Communications - Hilmi Turanli 
Canadian Review - Amir Aghdam  
CJECE - Vijay Sood, Robert Dony  
Electr. Newsletter - Scott Yam  
Publicity & Advertising - Marcelo Mota 
Translation - Christian Pépin 
Webmaster - Ahsan Upal

Other Committees  
Awards & Recognition - Hussein Mouftah  
Conference Advisory - Sridhar Krishnan 
Strategic Planning - Keith Brown	
Humanitarian Initiatives - Alfredo Herrera

Area Chairs
Canada Central: Kash Husain  
Canada East: Wahab Almuhtadi  
Canada West: Jeremy Gates

Section Chairs
Canadian Atlantic - Jason Gu  
Hamilton - David Bauslaugh  
Kingston - Shahram Yousefi 
Kitchener/Waterloo - Amir Mobasher  
London - Maike Luiken  
Montréal - Nazih Khaddaj Mallat 
New Brunswick - Esam Ghanem  
Newfoundland & Labrador - Lori Hogan  
Ottawa - Sreeraman Rajan  
Peterborough - Sean Dunne  
Québec - André Morin  
North Saskatchewan - Daniel Coode 
Northern Canada - Mooney Sherman  
Saint Maurice - Alexis Bilodeau  
South Saskatchewan - Raman Paranjape  
Southern Alberta - Ronnie Minhaz  
Toronto - Wai-Tung Ng  
Vancouver - Mazana Armstrong  
Victoria - David Gregson  
Winnipeg - Shaahin Filizadeh

IEEE Canada Administrator
Cathie Lowell

IEEE Canadian Review
General Information

Member of / membre constituant de

Engineering Institute of Canada

l'Institut canadien des ingénieurs

IEEE Canadian Review - La Revue canadienne de l’IEEE is published by The Institute of Electrical and Electronics 
Engineers, Inc.’s Canadian unit. All rights reserved. © 2011 by The Institute of Electrical and Electronics Engineers, Inc., 3 
Park Avenue, New York, NY 10016-5997, U.S.A. The editorial content of this magazine does not represent official positions 
of the IEEE or its organisational units. Return Canadian undeliverables to: IEEE Canada, Box 63005, University Plaza Postal 
Outlet, Shoppers Drug Mart #742, 102 Plaza Drive, Dundas, ON L9H 4H0

The National Library of Canada 
ISSN 1481-2002 
La Bibliothèque 
nationale du Canada

Change of address
• Do-it-yourself with MyIEEE: http://www.ieee.org/myieee
• Email: address.change@ieee.org
• Tel: 1 (800) 678-4333
• Mail:	 IEEE Service Center
	 445 Hoes Lane, P.O. Box 1331
	 Piscataway, NJ 08855-1331, USA



3IEEE Canadian Review — Summer / Été 2011

his marks my first issue of IEEE 
Canadian Review as Editor-in-Chief and 
I couldn’t be happier to find myself at the 
publication’s helm. Over the past two 

years, I was honoured to be the magazine’s Managing 
Editor, and lucky to have Eric Holdrinet as a great 
mentor. Eric has left our readership anticipating high 
standards from this magazine—a legacy that is sure 
to make my job quite the challenge! But quality is 
something that all IEEE Canada members have come 
to expect from this organization so I have to say 
Merci beaucoup, Eric, for your perfectionism!

Looking ahead, one of my goals in the coming months is to form an 
Advisory Committee. The main purpose will be to ensure that the range 
of content of the magazine continues to be aligned with the general inter-
est of the membership, given the dynamic nature of engineering.

Turning towards the issue at hand, its backdrop is the recent nuclear power 
crisis in Japan. Quite fitting, then, that the vision of a greener tomorrow 
is the focus of our feature article on smart grids, which reviews commu-
nications requirements and challenges in this type of system. Shifting to 
related developments in Canada, another feature article explores the 
growing contribution of photovoltaics and how they can be integrated into 
the grid without creating overvoltage in distribution feeders.

While we strive towards a safer energy future, there are also hazards to 
be considered from the energy produced by the human body: sports inju-
ries. Regular columnist Terrance Malkinson examines the important role 
IEEE can play in technological advancement to address the common 
injuries that plague both professional and amateur athletes. And, while 
few of us face on-the-job physical risk, our high-tech careers can carry 
their own kind of hazard — that of being sued by a disgruntled cli-
ent !— as explained in a piece introducing a new IEEE Canada member 
benefit: liability insurance. These pages are also jam-packed with other 
reports and interesting news items, including a summary of the achieve-
ments of our 2011 IEEE Canada Awards recipients. 

I do hope our efforts have produced an enjoyable read — after all, you are 
the judge here! — as we open up a new chapter for the IEEE Canadian 
Review. I wholeheartedly thank Concordia University and in particular 
the Faculty of Engineering and Computer Science, which has provided 
me with invaluable resources in connection to this magazine. Looking 
ahead to the Fall 2011 issue, I can tell you that we’re planning a special 
issue on teaching innovation in electrical engineering. If you can contrib-
ute a related article of general interest, or have any suggestions or feed-
back, please contact me at aghdam@ieee.org. 

e présent numéro de La revue canadienne de l’IEEE est mon 
premier en tant que rédacteur en chef et je suis on ne peut 
plus ravi d’être à la barre de cette publication. Depuis 
deux ans, j’ai eu l’honneur d’être directeur de la rédaction du 

magazine, et la chance d’avoir pour mentor Eric Holdrinet. Grâce à lui, 
notre lectorat espère un contenu de haute qualité, ce qui ne me rendra 
sûrement pas la tâche facile! Cela dit, tous les membres de l’IEEE 
Canada s’attendent aujourd’hui à une telle qualité de leur organisme. Je 
remercie donc grandement Eric pour son perfectionnisme!

L’un de mes objectifs au cours des mois à venir sera de former un comité 
consultatif. Celui-ci s’assurera principalement que le contenu de la revue 
continue de refléter les intérêts généraux des membres, étant donné la 
nature dynamique du génie sous toutes ses formes.

Pour en revenir au présent numéro, après la récente crise nucléaire au 
Japon, il nous semblait approprié d’envisager des lendemains plus verts 
dans notre article de fond sur les réseaux électriques intelligents. Celui-ci 
aborde les exigences et les défis que présentent ces systèmes en matière 
de communications. Plus près de nous, un autre article de fond explore la 
contribution grandissante des photovoltaïques au Canada et la façon dont 
ils peuvent être intégrés au réseau électrique sans entraîner de surtension 
dans les câbles de distribution.

Tandis que nous travaillons à un avenir énergétique plus sûr, il nous faut 
également tenir compte des risques que comporte l’énergie produite par 
le corps humain, notamment chez les sportifs qui se blessent. Ainsi, notre 
chroniqueur Terrance Malkinson s’est penché sur le rôle important que 
peut jouer l’IEEE dans les avancées technologiques visant à parer aux 
blessures dont souffrent fréquemment les athlètes professionnels et ama-
teurs. Et si la plupart d’entre nous ne courent aucun danger physique au 
travail, le secteur de la haute technologie peut tout de même comporter 
un risque particulier – celui d’être poursuivi par un client mécontent! –, 
comme l’explique un article sur un nouvel avantage offert aux membres : 
l’assurance responsabilité. Enfin, vous trouverez dans ces pages une 
foule d’autres reportages et nouvelles d’intérêt, y compris un aperçu des 
réalisations des lauréats de nos prix IEEE Canada 2011.

J’espère que vous apprécierez le fruit de nos efforts – puisqu’après tout, 
vous en êtes le juge! –, alors que La revue canadienne de l’IEEE entame 
un nouveau chapitre de son histoire. Je tiens à remercier l’Université 
Concordia et, en particulier, la Faculté de génie et d’informatique, qui 
m’a fourni des ressources inestimables pour le magazine. Nous préparons 
déjà notre édition de l’automne 2011, qui sera consacrée aux innovations 
dans l’enseignement en génie électrique. Si vous souhaitez soumettre un 
article d’intérêt général à ce sujet, ou si vous avez des suggestions ou des 
commentaires, veuillez communiquer avec moi à aghdam@ieee.org.

 Editorial / Éditorial

Amir Aghdam SMIEEE, Rédacteur en chef / Editor-in-Chief
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Dear Friends in IEEE Canada,

After five years of dedicated service Eric 
Holdrinet has stepped down as Editor-in-Chief 
of the IEEE Canadian Review (CR). Thank you, 
Eric, for the innumerable hours of volunteer 
service that you provided in sustaining the CR 
all these years. You introduced a number of 
innovative features that I am sure will continue 
to serve it well over a long time. Eric, I wish 
you all the best in the future and I hope that 
IEEE can count on your continued volunteer 
service to the IEEE.

With the closing of one chapter inevitably 
another chapter starts. While bidding a fond farewell to Eric, it is my 
pleasure to welcome Amir Aghdam as the new Editor-in-Chief of the IEEE 
Canadian Review with this edition. Amir has been very actively involved 
with the operation of the CR over the past two years. I am sure Amir has 
learnt the ropes well and that he will continue to maintain the standards set 
for the CR by his predecessors. Welcome and best wishes Amir.

IEEE Canada Board had its Spring 2011 meeting, April 29-May 1. In 
addition to a well organized training session on Friday for IEEE Canada 
volunteers arranged by Raed Abdullah, Secretary, IEEE Canada, with 
guests from IEEE headquarters in Piscataway, the IEEE Canada Board 
had an intensive whole day caucus meeting on Saturday and a formal 
Board meeting the following day. We were fortunate in having Keith 
Nelson, IEEE Director Division II and IEEE Vice-President MGA 
Howard Michel attend the meeting. 

The three IEEE Canada 2012-2013 President-elect candidates made 
presentations to the Board. The election will be held in Fall 2011 and I 
urge all members to vote. In general, our election participation rate has 
been very low, in fact far lower than the low rate for the recently held 
federal election in Canada. If we cannot meet even that low rate, I hope 
that we can at least do far better than the last IEEE Canada election in 
which only about 14 % of the eligible voters cast their ballot. Be sure to 
visit our electronic newsletter site monthly for candidate statements and 
other election updates: http://www.ieee.ca/news/index.html

The Board also discussed the participation of the IEEE Sections in the 
upcoming IEEE Sections Congress scheduled for August 19-22, 2011 in 
San Francisco. In addition to the official delegate, each IEEE section in 
Canada will be able to send a second delegate. Sections Congress is an 
excellent opportunity to learn all that IEEE is about and also to make 
contacts with volunteers from all parts of the world.

In conclusion, I wish you all a very pleasant and enjoyable summer. Any 
comments and suggestions are welcome. Send them to me at maliko@
ieee.org. 

Om

Chers amis de l’IEEE Canada,

Après cinq années de service dévoué, Éric Holdrinet a quitté ses fonc-
tions de rédacteur en chef de la Revue canadienne de l’IEEE (RC).  
Merci Éric pour les heures innombrables de bénévolat consacrées à la RC 
toutes ces années.   Vous avez mis en place plusieurs mesures innovatri-
ces qui, j’en suis sûr, nous serviront pendant longtemps.  Je vous sou-
haite, Éric, du succès pour vos futurs projets et j’espère que l’IEEE 
pourra encore compter sur vos services.

Avec la fin d’un chapitre, un autre débute inévitablement.  Tout en offrant 
nos salutations à Éric, j’ai le plaisir d’accueillir Amir Aghdam, notre 
nouveau rédacteur en chef de la Revue canadienne de l’IEEE pour cette 
édition.  Amir a été impliqué de près dans les opérations de la RC au 
cours des deux dernières années.  Je suis sûr qu’il a beaucoup appris et 
qu’il continuera de maintenir les standards fixés par ses prédécesseurs 
pour la RC.  Bienvenue Amir.

Le conseil d’administration de l’IEEE Canada s’est réuni au printemps 
2011, du 29 avril au 1er mai.  Outre un stage de formation pour les 
volontaires de l’IEEE Canada bien organisé par Raed Abdullah, secré-
taire de l’IEEE Canada, avec des invités du QG de l’IEEE à Piscataway,  
le conseil d’administration de l’IEEE Canada a tenu une réunion de cau-
cus intensive la journée entière de samedi et une réunion formelle le jour 
suivant. Nous avons eu le plaisir d’accueillir Keith Nelson, directeur 
Division II de l’IEEE II et Howard Michel, vice-président MGA de 
l’IEEE.

Les trois candidats au poste de président élu de l’IEEE Canada 2012-
2013 ont fait des présentations au conseil.  L’élection se tiendra à 
l’automne 2011 et j’invite tous les membres à voter.  Habituellement 
notre taux de participation électorale est très bas, en fait bien inférieur au 
faible taux de participation pour l’élection fédérale qui s’est tenue 
récemment. Si nous ne pouvons même pas rencontrer ce faible taux, 
j’espère que nous pourrons au moins faire mieux que lors de la dernière 
élection de l’IEEE Canada pour laquelle seulement environ 14 % des 
électeurs éligibles ont voté.  Pour connaître les déclarations des candidats 
au poste de président élu de l’IEEE Canada et pour toutes autres mises à 
jour concernant l’élection, consultez le bulletin d’information électro-
nique mensuel de l’IEEE Canada à : http://www.ieee.ca/news/ .

Le conseil a également discuté de la participation des sections de l’IEEE 
au prochain Congrès des sections qui se tiendra du 19 au 22 août 2011 à 
San Francisco.  En plus du délégué officiel, chaque section de l’IEEE au 
Canada pourra envoyer un deuxième délégué.  Le Congrès des sections 
est une excellente occasion d’en apprendre plus sur l’IEEE  et d’établir 
des contacts avec des bénévoles de toutes les régions du monde.

Finalement, je vous souhaite à tous un été plaisant et divertissant.  Vos 
commentaires et suggestions sont les bienvenus.  Vous pouvez me les 
faire parvenir à maliko@ieee.org . 

Om

 President’s Report	                                  Rapport du président

Dr. Om Malik, P.Eng., LFIEEE, FCAE, CEIC, FEIT, FEIC
2010-2011 IEEE Canada President and Region 7 Director

Group photo of award recipients following IEEE Canada Awards Banquet, May 9, 2011, Niagara Falls, ON

From left to right: Amir Aghdam, Gregor Bochmann, Sandra Ingram (on behalf of Lindsay Ingram), Frank DeWinter, Jamal Deen, Hussein Mouftah (Awards and 
Recognition Committee Chair), Maike Luiken, Keith Hipel, William Gruver, Ashfaq (Kash) Hussain, Colin Clark
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On: Best-to-Work-For Companies; Life 
Sciences Awards; Electronic Health Care; 
Canada’s Largest Wind Farm; Engineers & 
Academia; Oilsands’ Future; New 
Business With India; Innovative Insurance; 
“Green” Buildings; Mining in Manitoba; 
Modular Wheelchairs

u		 British Columbia

Leading the ranking for the third year in a row 
of BC Business’s 9th annual “Best Companies 
to Work for in BC” is Strangeloop Networks 
Inc., a digital technology and technological 
services company, followed by Kryton 
International Inc., and Summerland & 
District Credit Union [BC Business. 38(12):64-
81. December, 2010. www.bcbusinessonline.
ca]. In addition to the overall ranking, rank-
ings within industry sectors are provided. 
Clinton Hussey provides brief portraits of 
the companies. 

LifeSciences British Columbia [www.life-
sciencesbc.ca] has announced recipients of its 
2011 annual awards. These awards recognize 
individuals and organizations that have made 
extraordinary contributions to the development of 
the life sciences industry in British Columbia. Awardees 
include: Genome BC Award for Scientific Excellence - Dr. Michael 
Hayden, Centre for Molecular Medicine and Therapeutics; Innovation 
and Achievement Award - Dr. Andre Marziali, Boreal Genomics and The 
University of British Columbia; Leadership Award - Mr. Paul Geyer, 
LightIntegra Technology Inc.; Medical Device Company of the Year - 
StarFish Medical; and the Dr. Don Rix Award for Lifetime Achievement 
- Dr. Judith Hall, Children’s and Women’s Health Centre of BC and The 
University of British Columbia.

A feature report by Jim Sutherland discusses Telus and its interest in the 
creation of technology platforms in electronic health care [Canadian 
Business. 84(3):32-36. February, 2011. www.canadianbusiness.com]. 
Currently involved in electronic medical records and personal health 
records, the company is interested in growth opportunities in electronic 
health care. Interconnectivity among physicians, hospitals, wards, lab-
oratories, pharmacies and the patient is seen as having enormous bene-
fits. The state of the art, and challenges and opportunities in this complex 
and important information technology field are discussed. 

u		 Alberta

Calgary-based Greengate Power Corporation [www.greengatepower.
com] has received provincial approval to build Canada’s largest wind 
farm near the community of Carmangay, AB. Expected to begin in 2012, 
with operation starting in 2013 this wind energy project will have a gen-
erating capacity of 300 megawatts. The Alberta Utilities Commission has 
conducted an extensive review of the project and found that it is in the 
public interest, with respect to its social, economic and environmental 
effects, supplying a clean source of electricity for an estimated 100,000 
homes and reducing greenhouse gas emissions by 600,000 tonnes per 
year.

Engineers are making their mark as leaders of Canadian post-secondary 
institutions. Amit Chakma was named on July 1, 2009 as President and 
Vice-Chancellor of The University of Western Ontario, [www.uwo.ca]. 
Previously he was a professor in the Department of Chemical Engineering 
at the University of Waterloo; Dean of Engineering at the University of 
Regina, and began his academic career as a professor of chemical and 
petroleum engineering at the University of Calgary. A profile of the 
University of Calgary’s new President Elizabeth Cannon is provided by 
Doug Horner in Alberta Venture. [“Mapping the Future”. 15(1):58-63, 
January, 2011. www.albertaventure.com]. She is a pioneer researcher in 
geomatics engineering, and was previously Dean of Engineering. She 
has private sector experience contributing to the formation of the 
Tecterra Ingenuity Centre whose mission is focused on finding geomat-
ics-based solutions to problems encountered by resource and technology 
companies. 

A View from the West

 Regional Coverage / Couverture régionale

An interview with Brian Ferguson President and 
CEO of Cenovus Energy on “The Future of 
Alberta’s Oilsands” is provided by Derek 
Sankey in Business in Calgary. [21(3):29-33, 
March, 2011. www.businessincalgary.com]. 
Cenovus Energy is an integrated oil company 
employing a staff of about 3,500. As CEO he 

believes that people are critical to organiza-
tional success. In the article he discusses the 
challenges facing the formation of the 

$11.8B gross revenue company in 
December, 2009 and growth opportun-
ities, environmentalism, and the future of 
the energy industry.

u   Saskatchewan

Group Medical Services [www.gms.ca] a 
rapidly growing provider in health and travel 
insurance and one of Saskatchewan’s top 
100 companies is profiled by Lyle Hewitt in 

“The Personal Approach”. [Saskatchewan 
Business Magazine. 31(8):9-11. December, 

2010]. Although founded 62 years ago as a 
Saskatchewan-only company, it expanded in 

2003 across many Canadian provinces offering a 
variety of innovative insurance products.

International Road Dynamics Inc. [www.irdinc.
com] recently signed two contracts worth $1.1M 

with India. They will supply a toll collection system for the Bandra-Worli 
Sea Link road project, which is projected to have a traffic volume of 
37,000 vehicles per day, reducing travel time between Bandra and Worli 
to seven minutes. Another agreement involves the operations and main-
tenance contract for the 180-kilometre Delhi-Agra National Highway. 
This includes toll equipment, cash management, traffic management, 
road safety and route patrolling.

u  Manitoba

George Cibinel describes the design strategies and engineering used in a 
building originally commissioned by the Province of Manitoba for a five-
week service life as the province’s pavilion at the Vancouver 2010 Winter 
Olympic Games. This building has now been successfully relocated on 
the outskirts of Winnipeg. [“Centre Place Manitoba”. Sustainable 
Architecture and Building Magazine. Issue #26. November-December, 
2010. pp. 33-37. www.sabmagazine.com]. SAB Mag’s mission is to report 
on the progress of green building in Canada. Also in Canadian architec-
ture, Canadian Architect published its 2010 listing of awards of excel-
lence in its December issue [55(12). www.canadianarchitect.com]. The 
awards jury reviewed over 144 submissions of North American architec-
tural excellence with many of the winners being Canadian. 

The expansion of Manitoba’s billion dollar mining sector is discussed by 
James Paris and Ritchie Gage in “The Search for New Ore” [Manitoba 
Business Magazine. 34(5):10-14. October-November, 2010]. Manitoba is 
seen as one of the most exploration-supportive, mineral-rich places in the 
world. The Manitoba Geological Survey is instrumental in the explora-
tion activities of the private sector for both base and precious metals.

Further East: Reinventing the Wheel (Chair)

Since 2000, Christian Bagg, co-founder of Icon Wheelchairs, has been 
building wheelchairs that could change the wheelchair industry. In a 
partnership with the Ontario based manufacturing company Multimatic 
Inc. [www.multimatic.com], 100 chairs will be made available to con-
sumers in August. His leading-edge adaptive modular wheelchair designs 
can be customized to meet the long-term needs of the user, something 
conventional wheelchairs cannot do. As quoted in a CBC news release 
[“New Wheel Chair called Revolutionary.” February 28, 2011] Barry 
Lindemann, who speaks for the Canadian Paraplegic Association, said the 
new chair has created a buzz in the communit ... “and it’s cool to think a 
Canadian is helping revolutionize the wheelchair world.” Bagg is a para-
plegic himself, and works with his partners, Michel Garneau and 
Paralympian Jeff Adams.

By  Terrance Malkinson

Author biography: see page 33
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he electric grid is probably the most complex and gigantic 
machine ever made in human history. The power grid just in 
the United States consists of 3,100 electric utilities operating 
more than 10,000 power plants. This grid serves 131 million 
customers consuming more than 3,500 billion kWh every 

day [2], [3]. This consists of 157,000 miles of high voltage electric trans-
mission lines and most lines are 50-60 years old [4]. On the other hand, 
from 1988 to 1998, the electricity demand in the U.S. grew by 30%, yet 
only 15% of new transmission capacity has been added [1]. Similar scen-
ario exists in Canada too. Hence, it can be seen that this giant machine, 
that needs to be operated under near optimum conditions, is aging and 
struggling to meet the increasing demand. 

The current system is so inefficient that often customers have to call in 
to report faults. The failures can spread and affect large areas such as the 
black-out of summer 2003 in the northeastern U.S. and Canada. 
According to [3], power outages and power quality issues cost U.S. busi-
nesses more than $100 billion per year on average. 

Carbon footprint due to electricity generation is huge; roughly 40 percent 
of North America’s total emissions come from the production of electri-
city used in homes, offices, and factories [5]. This is expected to further 
increase with the vast introduction of electric vehicles. Therefore, natur-
ally there is more effort to use renewable, non conventional sources for 
electricity generation. This has triggered biggest change in the grid since 
inspection. Since this attempt results in distributed generation, the power 
needs to flow bidirectional. This has introduced a completely new set of 
issues.

The renewable energy sources usually highly fluctuate which requires 
complex storage and load management issues. Peak production hours 
often do not sync with peak demand hours and often additional, carbon-
intensive power plants need to be deployed during peak hours. Therefore, 
governments along with utilities have put up mechanisms to reduce peak 
demand, including time-of-use pricing, installation of load management 
devices and load shifting technologies. 

All these factors indicate that the next generation power grid needs to 
have much more embedded intelligence, i.e., be "smart." Although there 
is much interest in the smart grid, not a single clear definition can be 
found that is complete. This shows the wide range of requirements and 
expectations from the smart grid. One definition says it can be described 
as an Advanced Metering Infrastructure (AMI) accompanied by sub-
station and distribution automation services with enhanced outage man-
agement capabilities. The Electric Power Research Institute (EPRI) 
defines the smart grid as “a power system that serves millions of custom-
ers and has an intelligent communications infrastructure enabling timely, 
secure and adaptable information flow needed to provide power to an 
evolving digital economy” [7]. IEEE recently took the initiative to define 
standards and guidelines for the smart grid, namely the IEEE P2030 [3].

According to the United States Department of Energy’s Modern Grid 
Initiative report, a modern smart grid must:

1. Be able to heal itself

2. Motivate consumers to actively participate in operations of the grid

3. Resist attacks

4. Provide higher quality power that will save money wasted from outages

5. Accommodate all generation and storage options

6. Enable electricity markets to flourish

7. Run more efficiently

8. Enable higher penetration of intermittent power generation sources

Smart grids will offer a system-wide “macro” view in aid of conserving 
electrical energy within the grid and related distribution systems. This is 
done by controlling and time shifting selected home appliances such as 
the air conditioners (peak saver), Plug in Hybrid Electrical Vehicles 
(PHEV) and washing machines and dryers [8]. These appliances also 
need to be smart, talking to the grid and automatically scheduling their 
activities for this [9]. The smart meter and a robust reliable communica-
tion network are essential here.

Smart grid can be described as an energy network just like the internet. 
Customers will download and upload electricity instead of data [28]. 
Rather than modems measuring the data flow, smart meters will measure 
the energy flow. Smart grid is where the information technology infra-
structure will meet the electrical infrastructure; it will combine the 
maturity of the electric grid with the efficiency, connectivity, and cost 
gains brought by the advancements in the information technology [10]. 

On the Communication Requirements for Smart Grid

Communications / Communications

1.0 Introduction

It is believed that the electric grid is the most complex and gigan-
tic machine ever made in human history. This power grid is cur-
rently facing many challenges that it has not been originally 
engineered to handle. These are mainly due to distributed power 
generation from renewable, highly fluctuating, often micro scale 
sources. The current electric grid was established before 1960’s 
and it consists of various, mostly static elements connected to 
allow unidirectional power flow. With the current distributed gen-
eration and increased consumer interaction, the grid is expected to 
be smart, allowing bidirectional power flow in an adaptive manner 
continuously optimizing the performance with self healing 
capabilities.

Various telecommunication technologies will play a key role in the 
upcoming smart grid. Since the power grid is so complex with 
multiple segments (core, distribution and access) and different 
applications (fault protection, demand prediction etc.), a single 
communication technology would be inadequate. A combination 
of multitude of technologies shall be used. This article provides an 
overview on various communication technologies for the smart 
grid in terms of configuration, bandwidth and latency require-
ments. Some simulation results are also given.  

 Abstract

On croit que le réseau électrique est la machine la plus complexe 
et la plus colossale jamais réalisée dans l’histoire du homme. Ce 
réseau fait face actuellement à beaucoup de défis auxquels il 
n’avait pas été conçu à l’origine pour y faire face, particulièrement  
la production d’électricité distribuée à partir de sources renou-
velables à petite échelle, fortement fluctuantes.  Le réseau élec-
trique présent a été établi avant les années 1960 et il se composait  
la plupart du temps d’éléments statiques reliés pour permettre un 
flux de puissance continu unidirectionnel.  Avec la génération 
distribuée présente et l’interaction accrue avec le consommateur, 
on s’attend à ce que le réseau soit intelligent, permettant ainsi un 
flux de puissance bidirectionnel d’une façon adaptative optimisant 
sans interruption sa performance à l’aide de ses capacités autoc-
uratives.

Les diverses technologies de télécommunications joueront un rôle 
principal dans les prochains réseaux intelligents.   Étant donné que 
le réseau électrique est si complexe avec de multiples segments 
(noyau, distribution et accès) et différentes applications (protec-
tion de défaut, prévision de demande, etc. ), une technologie de 
communication simple serait inadéquate.  Une combinaison d’une 
multitude de technologies doit être employée.  Cet article donne 
une vue d’ensemble des diverses technologies de communications 
pour le réseau intelligent en termes de conditions de configura-
tion, de largeur de bande et de latence.  Quelques résultats de 
simulation sont également donnés.
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Off-line Administrative 
Communications: These 
include the voice communi-
cations between different 
locations for administrative 
purposes. They can be car-
ried over cellular or land 
line networks, and do not 
necessarily need to be part 
of the smart grid communi-
cations network.

Therefore, the SGCN shall 
support different QoS in 
order to prioritize the traffic 
on the network.

2.1 The SGCN hier-
archy

The requirements and cov-
erage areas of SGCN are so 
diverse; it will be a network 
of networks that may use 
different communications 
technologies. 

We can consider three dif-
ferent layers in the SGCN, 
as described in [12].

The Core Network: This handles connectivity between substations and 
utilities’ head offices (i.e. control centers). 

The Distribution Network: As shown in Figure 1, the distribution net-
work handles broadband connectivity for transmitting data collected by 
the smart meters sensors and concentrators located on the grid to their 
related databases and servers, which are located at headquarters. 

The Access Network: The access network handles last-mile connectivity 
of end users (homes, offices, and municipal facilities) to the smart 
meters.

2.2 Requirements for Smart Grid communication network

Latency: Latency refers to the speed with which network data is trans-
mitted. A high latency connection generally communicates less fre-
quently and has longer delays. Some components of the SGCN will be 
more latency tolerant, such as smart meters and sensors. Other compon-
ents such as distribution optimization systems are less latency-tolerant, 
whose response time needs to be less than a second. 

Smart grid networks need to be built future proof for latency [29]. It is 
also important to consider instances when application requirements 
change in the operational context. For example, active demand 
response and emergency load management require higher reliability 
and lower latency as an integrated system than as part of a stand-alone 
AMI application. High latency may result in the control center missing 
some data. Then, it might substitute the missing input with inputs from 
other sensors which can produce different actions leading to erroneous 
results [14]. 

K. Moslehi et al. [24] discussed latency within the SGCN. They 
explained that the network will have different latency times; if the data 
sent is for the purpose of system wide coordinated controls it can have 
higher latency (slower cycle) than if the data is required for local ana-
lytical needs or responding for rapid events (faster cycle). 

Bandwidth: Bandwidth represents the size of the data packages that 
can be sent via a network connection per given time or the data rate. 
As with latency, bandwidth requirement should accommodate the 
expected highest bandwidth application and number of nodes for 
future needs. Because of the extremely large number of endpoints, the 
bandwidth requirements can quickly become untenable if appropriate 
precautions are not taken. Bandwidth is a direct factor when choosing 
the transmission media (e.g. fiber optics, radio waves, coaxial cables, 
etc.) and the communications technology (e.g. 3G, LTE, WiMAX 
etc.). IEEE P2030 standard is still trying to precisely define the band-
width requirements [22].

QoS: Not all messages have the same importance nor should they be 
delivered within the same latent period in SGCN. The diverse require-
ment in the QoS makes it more complex to universally handle as there 
will be many different applications penetrating the distribution grid. In 

For the foregoing, the smart 
grid has to have huge pro-
cessing capacity. Individual 
processors must have a 
robust operating system 
and be able to act as agents 
that can communicate and 
cooperate with each other 
to compose a large distrib-
uted computing platform 
[6]. However, it seems that 
these are all impossible 
without various communi-
cation technologies, which 
have the potential to revo-
lutionize the power grid 
and expedite renewable 
energy projects.

This paper presents an 
overview of the communi-
cations requirements for 
smart grid, highlighting 
some case studies. The rest 
of the paper is organized as 
follows: Section 2.0 pre-
sents the hierarchy of the 
communications system 
and also discusses latency, 
bandwidth, and Quality of Service (QoS). Section 3.0 is a description for 
all three layers of the network. Section 4.0 presents some of the work 
already done. Finally, Section 5.0 concludes the paper. 

2.0 Communications for Smart Grid
Integrated, high performance, highly reliable, scalable, ubiquitous and 
secure: these are the characteristics that describe the smart grid com-
munication network (SGCN). The SGCN will be responsible for gather-
ing and routing data, monitoring all nodes and acting upon the data 
received.

The SGCN will be formed of millions of smart meters at customer prem-
ises connected to few thousand substations, which in turn will be con-
nected to few hundred control centers and power plants. Considering the 
size of the SGCN, dividing them into clusters according to geographical 
locations is more convenient. Each cluster will have limited number of 
smart meters connected to a few substations and control centers. A clus-
ter may or may not include a power plant. A single power plant can also 
be shared among more than one cluster.

Some of the data, related to grid operations carried by the SGCN, could 
carry very sensitive information. Keeping this information protected and 
preventing hackers from getting into the grid is a matter of national 
security. Therefore, the communication network must be secured against 
external attacks.

SGCN will depend on both wireless and wired communication technolo-
gies. However, since the wireless standards are changing fairly fast 
(every 4-6 years) while utilities are building systems for 15-20 years, it 
is not advisable to rely on a particular standard technology too much. 
Relying future proof protocols such as the IP (Internet Packet) protocol 
is, therefore, recommended.

In [28], S. Keshav and C. Rosenberg compared the smart grid communi-
cation network to the Internet, the largest communication network on 
earth. There are many similarities including distributed control. One 
main difference is the reliability; the SGCN is supposed to be available 
at every grid node with high reliability. 

The communication requirements of the smart grid can be sorted into 
three main categories [20], [21]:

Real-time Operational Communications: This kind of communica-
tions is required to maintain the basic operation of the power system and 
include control and protection messages [20]. It requires low latency and 
high reliability. 

Administrative Operational Communications: These are usually those 
messages that describe major and minor system disturbances like local 
event recorders, disturbance recorders, and power swing recorders. These 
do not need to take place in real time. This type of information is needed 
to predict future demand. This will also include prognosis and health 
monitoring of various grid equipment and data collection via various 
sensors.

Figure 1: Smart Grid communication network
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Bandwidth utilizing is an important issue that needs to be carefully stud-
ied. C. H. Hauser et al. [16] proved that a T1 line carrying a 400 bit 
message with latency constraint of 10 ms results in utilizing only 6% of 
the T1 line capacity. 

In the DART system in [24] and [23], the required transfer rate was found 
to be 3.31 Mbps in the substation and 8.1 Mbps within a zone formed of 
10 geographically adjacent substations. According to their study, the size 
of a snapshot data describing the instantaneous status can vary between 
2.5 kilobytes for a substation to 250 Megabytes for the entire grid [23]. 
This type of information is very useful for determining the required 
bandwidth.

The emerging broadband wireless access technology WiMAX seems to 
be a very good candidate for the distribution network. WiMAX has the 
benefits of fiber, such as low latency and large bandwidth. At the same 
time, it can be easily deployed as it needs no line of sight links and no 
expensive physical infrastructure as fiber. Other benefits of WiMAX are: 
(1) higher speed than 3G up to 75 Mbps; (2) up to 50 km air interface 
[11]; (3) QoS guarantee, and (4) adaptive modulation plus closed-loop 
power control. The third feature is ideal for the smart grid where some 
messages may be more important. For example, the control messages 
should have higher priority than billing messages [11]. The last feature 
enables WiMAX to maintain the QoS even during poor wireless channel 
conditions.

In [15], it was mentioned that wireless technology 4G (especially 
WiMAX) can be used for transferring data from smart meters in homes 
to transformer stations and control centers as it has high speed and low 
latency. Latency in a WiMAX link from the base station to CPE (cus-
tomer premises equipment) shall typically be less than 10 ms [14]. 

3.3 Access network

The smart meter will not only show the customer’s usage and generation, 
but it can also collect information from the smart appliances at home 
through an access network indicating the customer’s behavior and 
informing the grid as shown in Figure 2.

The amount of data over the access network will depend on the number 
of smart appliances in the home. Not all appliances will be sending/
receiving data at the same time. They will send/receive at scheduled 
times or when needed. It will be easy to design and manage the access 
network because of its small size and the limited amount of data to be 
transferred. In [15], an in-home network was mentioned where the smart 
appliances can communicate to the smart meter with a data rate of 20 
Kbps while the maximum data rate is 128 Kbps. 

Such an access network can use any short range communication technol-
ogy like ZigBeeTM or BluetoothTM. In fact ZigBeeTM is preferred 
because it consumes far less power than BluetoothTM. It is an open stan-
dard protocol based on IEEE802.15.4 designed for low cost communica-
tions. ZigBeeTM nodes can sleep most of the time saving power and 
wake-up in 15 ms or less. However, the ZigbeeTM network has a small 
range and limited data rate compared to fiber or WiMAX. Hence, it is 
more suitable for indoor applications like home automation [17]. 

other words, it is believed that application-specific, single-purpose net-
works (such as SCADA) will be far too unmanageable in the smart grid 
scenario. A better, less costly strategy would be an integrated communi-
cations network supporting all applications, with proper implementation 
of QoS, reliability, security, and unified network management tools to 
ensure delivery of critical smart grid applications traffic.

3.0 Layers of the Network

3.1 Core network

The communications link has to be very reliable and secure in core net-
works with high bandwidth and low latency. In [23], K. Moslehi et al. 
have studied a Distributed Autonomous Real Time (DART) smart grid 
network that consists of 10 regions, each region having 20 control cen-
ters, and each control center having been connected to 500 substations. 
Every 10 substations are grouped into a zone according to the geograph-
ical area. From the study of the DART system, the latency between the 
500 substations and their control centers averages to 240.8 ms. Note that 
this value measures latency in the system but does not indicate the max-
imum tolerable latency.

A snapshot taken at the control area in the DART system shows that the 
required transfer rate is 5.089 Mbps. This number is large due to the size 
of the DART system where 500 substations are connected to one control 
center. In a smaller system in [14], where only three voltages and cur-
rents need to be sampled and sent, 2-5 Mbps. Therefore, the bandwidth 
requirement really depends on the size (number of substations) of the 
control area. 

In [14], V. K. Sood et al. also discussed the latency requirement and 
concluded that fault detection requires continuous high speed monitoring 
by the control centers. For rapid detection of such faults the latency 
should be in the order of 10 ms. For medium sized systems, this could be 
about 100 ms. 

Different technologies can be used for different parts of the network as 
long as they can talk to each other with low latency. Optical fiber con-
nections are recommended for communication in the core network 
because of their very low latency (typically 5 µs/km) [14] [15]. Installing 
fiber optics in core networks will not be an issue because of the low 
number of substations and head offices.

Usually network routers (where the communications protocols need to be 
translated) have long buffers and introduce latency. For example, a con-
catenated fiber-wireless link will offer much higher latency due to the 
additional header processing at the connection point. 

3.2 Distribution network

The distribution network has slightly relaxed latency and bandwidth 
requirements. The typical latency measure between the smart meters and 
substations is 2.2 ms and between substations is 4.8 ms from DART 
system. 

The maximum tolerable latency is higher than these. The latency is in the 
order of 10 ms in [3] and 12 ms in [23]. This means 6 ms one-way delay. 
These latency requirements change significantly in case of islanding. 
Islanding is the condition where the power grid is broken into independ-
ent asynchronous sections, each having its own generators and loads. 
According to the IEEE standard 1547-2003 the Distributed Resource 
(DR) must detect the unintentional islands and cease to energize them 
within 2 seconds of the formation of the island [14]. Unintentional 
islanding may lead to abnormal voltage and frequency change that is 
unacceptable. In [14] the latency in case of islanding was estimated to 
have a maximum value of 6 cycles or 100 ms.

P. Verma et al. in [3] proposed a method to calculate the bandwidth in 
distribution networks. They assumed a system of one transmission sub-
station connected to one distribution substation and control center that is 
connected to 10,000 feeders. Each feeder is connected to 10 smart 
meters, making a total of 100,000 smart meters each sending one mes-
sage per second in addition to the control messages. Thus, in a busy hour 
the system may have one million messages per second. Assuming that 
each message is 100 bits, that the latency requirement is 10 ms, and that 
the messages follow a Poisson distribution at each node, the bandwidth 
is calculated to be 100.01 Mbps. Repeating the same calculations for a 
400 bit message, the bandwidth was found to be 400.04 Mbps. It was 
concluded that both of these situations result in very poor bandwidth 
utilization, while a higher level of utilization will not meet the assumed 
latency constraint [3]. 

Figure 2:  Smart meter collecting data from the access network inside a house 
and passing it to the distribution network
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delivery assurance, but this comes at the price of higher latency due to 
the large overhead [14], [16]. However, it can still be used in combination 
with prioritization through QoS and can also be used for highly import-
ant applications that need assured delivery. User Datagram Protocol 
(UDP) is another layer that comes on top of IP, but compared to TCP, 
UDP is lightweight with smaller overhead and latency but at the cost of 
non assured data delivery because receipts are not acknowledged. A 
practical application of UDP is the multimedia features over the Internet, 
where the loss of some packets can be tolerated. By analogy, the same 
concept can be used for the SGCN. TCP could be used for messages that 
require high delivery rate like control messages while UDP can be used 
for sending data where the loss of some packets should not affect the 
overall performance of the system. 

Currently, most IP networks are based on IPv4, but IPv6 protocol can 
also be used that has an address code set at 128 bit, which means that 
there are 2128 IP addresses available. IPv6 is supposed to be faster than 
IPv4, and maintain dialogue with any object such as household appli-
ances, sensors, etc. [11]. While the IPv4 extensions allow multicast traf-
fic and certain QoS, IPv6 is still preferred as it supports mobility and 
provides better security [15]. 

Although IP is preferred for SGCN, it is recommended to have the 
SGCN as a separate entity from the Internet as in [3] and [16]. The rea-
son is that the public Internet lacks admission control and guaranteed 
latency delivery, and will never be able to act as the private data network 
for the power grid infrastructure. The lack of security of the Internet is 
another major concern. 

4.0  Current Projects
A few noteworthy research projects on smart grids are listed below:

GAD project in Spain is targeting residential consumption. They 
developed a Domestic Power Manager (DPM) which is much like the 
smart meter, and took many steps in defining a communication network 
using open standard protocols to support active demand side manage-
ment [15], [17].

GridStat is being developed by Washington State University. They are 
offering a flexible approach to providing communication support for 
electric power grid operations. It is based on a publish-subscribe (pub-
sub) model, where the substations periodically publish status while the 
control centers and other substations subscribe to a selected set of 
statuses [16], [18]. 

DisPower, CRISP, MicroGrid and Fenix are different projects adopting 
the concept of an internet-like network in the sense that decision making 
is distributed all over the network since the control nodes are spread 
across the system [19].

Modern grid strategy [26] is a project by the U.S. Department of 
Energy (DOE) that started in 2005 through the National Energy 
Technology Laboratory (NETL). They are developing smart grid con-
cepts and sharing it with key stock holders. Their mission is to accelerate 

ZigbeeTM radio nodes are self organizing and self healing when forming 
mesh networks. Given the fact that IEEE 802.15.4 radio transmitters can 
successfully transmit packets to a distance of 50 m, nearly half the length 
of a football field, the smart meters can form mesh or star network with 
other meters in the neighborhood in addition to communicating with in-
house appliances [17]. 

We did a simulation for an access network where we assumed a typical 
mid-size house with 11 smart devices communicating through a 
ZigbeeTM network to the smart meter. We assumed Poisson distribution 
for packets generation at the smart devices with a constant packet size of 
1 kilobyte. Packets are sent to the smart meter as soon as they are gener-
ated at the smart devices. We simulated 24 hours of traffic on the access 
network and found that the end-to-end delay in the network ranged 
between 35 ms and 80 ms, with a spike of 0.1 s during the peak hour of 
the day. Our results are shown in Figure 3. The average Bit Error Rate 
(BER) at the smart meter was 0.06 or 6%. In Figure 4, we plotted the data 
throughput over the day; it ranged from 90 Kbps to 100 Kbps which 
shows that the minimum required bandwidth should be a little bit over 
100 Kbps.

Finally, a smart grid communication network will consist of different 
layers with each using a different technology. All these technologies 
should be able to communicate with each other, preferably using the 
same protocol. This should be the IP for the reasons described next.

3.4  Medium access control protocols

IP networks are widely used because of their open standard, simplicity, 
reliability, security, and robustness. The world is going towards the all-IP 
networks concept. IP is well-known to be used in the Internet, cellular 
networks, Wi-Fi, 3G, LTE (Long Term Evolution) and almost all new 
technologies. On the other hand, there is Asynchronous Transfer Mode 
(ATM), which is a packet-switching technology that delivers data packets 
over virtual circuits or preserved paths. ATM is a connection-oriented 
protocol with a fixed-length packet containing 53 bytes of information. 
Since the number of bytes is fixed, the transmission time of the cells is 
constant. This means that the cells can be switched at constant intervals. 
ATM is more expensive than IP, but it provides guaranteed latency and 
drop rates [18]. ATM is sometime used as the backbone of IP networks 
to implement point to point links. 

IP is more popular than ATM due to its flexibility. IP seems to be a better 
option for easy integration of upcoming smart devices and sensors with 
other communication networks and the Internet. The cost of deployment 
and maintenance can be reduced significantly with the use of IP-based 
technologies [3], [15]. However, there is still an unsettled debate about 
the backbone of the smart grid communication networks, where the ATM 
appears to be a better candidate. 

When talking about IP, it is necessary to mention the top layers. IP is 
usually backed with Transmission Control Protocol (TCP) to provide a 
higher delivery rate and retransmission in case of lost data [11], [18], 
[14], [16]. TCP is well-known for having the highest level of packet 

Figure 4: Bandwidth of the access networkFigure 3: Average end-to-end delay in the access networks
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[22]	M. E.  Ropp, “Similarities between vehicle-to-grid interfaces and 
photovoltaic systems,” IEEE Vehicle Power and Propulsion Confer-
ence, pp. 1221-1225, Sep. 2009.

[23]	K. Moslehi and R. Kumar, “Smart Grid - a reliability perspec-
tive,”  Innovative Smart Grid Technologies (ISGT), pp. 1-8, Jan. 
2010.

[24]	  K. Moslehi, A. B. R. Kumar, D. Shurtleff, M. Laufenberg, A. Bose, 
and P. Hirsch, “Framework for a self-healing power grid,”  IEEE 
Power Engineering Society General Meeting, pp. 3027, vol. 3, Jun. 
2005.

[25]	P. Hirsch, “Transmission fast simulation and modeling: Functional 
requirements, architectural requirements and business case analy-
sis,” 1012152, EPRI, Palo Alto, CA. www.intelligrid.info

[26]	  U.S Department of Energy, National Energy Technology Labora-
tory (NETL) www.netl.doe.gov/smartgrid

[27]	  IntelliGrid project, Electric Power Research Institute (EPRI) intel-
ligrid.epri.com 

grid modernization in the U.S. They support the idea of using different 
communication technologies in different layers of the smart grid. 

IntelliGrid is an initiative by EPRI to create the technical foundation for 
a smart power grid that links electricity with communications and com-
puter control to achieve tremendous gains in reliability, capacity, and 
customer services. A major early product is the IntelliGrid Architecture, 
an open-standard, requirements-based approach for integrating data net-
works and equipment that enables interoperability between products and 
systems. This program provides utilities with the methodology, tools, and 
recommendations for standards and technologies when implementing 
systems such as advanced metering, distribution automation, demand 
response, and wide-area measurement [27].

5.0  Conclusion
This paper presented an overview of communication technologies for the 
smart grid considering the key requirements such as the latency, band-
width and QoS. Several current active projects were mentioned as well. 
It was found that the latency within the distribution network should be 
kept less than 10 ms, and the transfer rate in case of a zone containing 10 
substations should be around 8 Mbps. Our simulation results for the 
access layer give an indication of possible end-to-end delay and band-
width. Also, it was concluded that no single communication technology 
will be able to satisfy the requirements for the whole network; rather, 
different technologies should be used for different parts.

There is still much work to be done in the smart grid field, especially in 
the communications part. Since most available communication tech-
niques are off-the-shelf technologies designed for different purposes, 
they support features like mobility and handover that are not required for 
smart grids. None of them addresses the exact needs of the smart grid. 
Therefore, communication protocols should be developed and optimized 
specifically for smart grids that cover end-to-end networks. These proto-
cols should be able to automatically set the QoS configurations and apply 
the self-healing communication network capabilities.

References
[1]	 C. W. Gellings, “The smart grid: enabling energy efficiency and de-

mand response,” Fairmont Press, 2009.

[2]	 L. H. Tsoukalas and R. Gao, “From smart grids to an energy inter-
net: Assumptions, architectures and requirements,” 3rd International 
Conference on Electric Utility Deregulation and Restructuring and 
Power Technologies, pp. 94-98, Apr. 2008.

[3]	 A. Aggarwal, S. Kunta, and P. K. Verma, “A proposed communica-
tions infrastructure for the smart grid,” Innovative Smart Grid Tech-
nologies (ISGT), pp. 1-5, Jan. 2010.

[4]	 V. C. Gungor, B. Lu, and G. P.  Hancke, “Opportunities and chal-
lenges of wireless sensor networks in smart grid - A case study 
of link quality assessments in power distribution systems,”  IEEE 
Transactions on Industrial Electronics, vol. 57, no. 10, pp. 3557-
3564, Oct. 2010. 

[5]	 L. T. Friedman, “Hot, Flat, and Crowded: Why we need a green rev-
olution and how it can renew America,” Picador, 2010

[6]	 S. M. Amin and B. F. Wollenberg, “Toward a smart grid: power de-
livery for the 21st century,” IEEE Power and Energy Magazine, vol. 
3, no. 5, pp. 34-41, Sep.-Oct. 2005.

[7]	 D. Mayne, “How the smart grid will energize the world,” White Pa-
per. www.digi.com  

[8]	 B. Rob and B. Tim, “Practical consideration of the smart grid,” 
White Paper. www.wireie.com 

[9]	 M. A. S. Masoum, P. S.  Moses, and S. Deilami , «Load management 
in smart grids considering harmonic distortion and transformer de-
rating,» Innovative Smart Grid Technologies (ISGT), pp. 1-7, Jan. 
2010.

[10]	P. Venkat and M. Saadat, “Smart grid: leveraging intelligent com-
munications to transform the power infrastructure,” white paper. 
www.cisco.com 



11IEEE Canadian Review — Summer / Été 2011

[28]	S. Keshav and C. Rosenberg,  “How internet concepts and technolo-
gies can help green and smarten the electric grid,” Proceedings of 
the 1st ACM SIGCOMM Workshop on Green Networking, Green 
Networking, Co-located with SIGCOMM, pp. 35-40, 2010.

CALL FOR PAPERS AND PROPOSALS
OTTAWA, CANADA
JUNE 10-15, 2012

WWW.IEEE-ICC.ORG/2012

The 2012 IEEE International Conference on Communications (ICC 2012) is the flagship conference of IEEE Communications Society, which is to be held in
Ottawa, Canada, from 10-15 June 2012. IEEE ICC 2012 is aimed at addressing a key theme on “Connect • Communicate • Collaborate.” The program will feature
major Symposia, Industry Forums, Workshops and Tutorials. Full details of submission procedures are available at http://www.ieee-icc.org/2012/cfp.html.

• Selected Areas in Communications
- Access Networks
- E-Health
- Powerline Communications
- Satellite & Space Communications
- Smart Grid
- Tactical Communications & Operations

• Wireless Communications 
• Wireless Networking 
• Communication Theory
• Signal Processing
• Optical Networks & Systems
• Next Generation Networking 

• Communications QoS, Reliability & Modeling
• Ad Hoc, Sensor & Mesh Networking
• Communication Software, Services & Multimedia 
Applications

• Communication & Information Systems Security 
• Cognitive Radio & Networks 

C
O

N
N

E
C

T
  
• 

 C
O

M
M

U
N

IC
A

T
E

  
• 

 C
O

L
L

A
B

O
R

A
T

E

Call for Technical Papers   •   Submissions due 6 September 2011

We invite you to submit original technical papers in the following areas:

Call for Tutorial Proposals   •   Submissions due 6 September 2011

Proposals are invited for half- or full-day Tutorials in communications and networking topics. 
Proposals should be submitted to Azzedine Boukerche (boukerch@site.uottawa.ca) or Abbas Jamalipour (a.jamalipour@ieee.org).

Call for Industry Forum Proposals   •   Submissions due 29 August 2011

Submissions are sought for Industry Forums on the latest technical and business issues in communications and networking topics:

Proposals should be submitted to Adam Drobot (Adam.Drobot@2M.com) or Chi-Ming Chen (chimingchen@att.com).

• Wireless Evolution
• Service Management
• Government & Defense
• Applications 

• Device Ecosystems
• Wired Broadband
• Hospitality
• Content 

• Identity Management
• Network Convergence
• Cloud
• Energy Management 

• HealthCare
• IPTV
• On-Line Charging
• Policy 

Call for Workshop Proposals   •   Submissions extended to 31 July 2011

Workshop proposals should be submitted to  Markus Brunner (brunner@nw.neclab.eu ) or Lisandro Granville (Granville@inf.ufrgs.br ) for review.

icc 2012_1-2pageAd#2:Layout 1  6/14/11  10:58 AM  Page 1

Dr. V. Vaidehi did her 
B.E. (Electronics and 
Communication) at Col-
lege of  Engineering, 
Guindy Chennai; M.E. 
(Applied Electronics) and 
Ph.D. at  Madras Institute 
of  Technology, Chennai. 
She has successfully 
completed  several fund-
ed research projects such as GPS signal simu-
lator, parallel  algorithms for adaptive signal 
processing, tracking algorithms for ship  
borne radar, semantic intrusion detection sys-
tem, multi-sensor data  fusion and power 
optimization in wireless sensor networks. She 
has  supervised 10 Ph.D. students and pub-
lished numerous journal and conference 
papers. Currently she is head of the Computer 
Technology  Department, Madras Institute of 
Technology Campus, Anna University, India. 
She has received several  best paper awards. 
Her research interests includes Computer 
networks,  parallel processing, mobile com-
puting and sensor networks. 

Mohamed Daoud earned 
his bachelor degree 
(B.Sc.) in 2006 from 
Cairo University, Egypt 
and his master degree 
(M.A.Sc.) in 2011 from 
Ryerson University, On-
tario. Soon after finish-
ing his bachelor degree 
he worked in the telecom 
industry for two years where he gained valu-
able experience in core network planning. 
During his masters he was research assistant 
at the Ryerson Communications Lab (RCL) 
where he published six papers with Dr. X. 
Fernando. His main research interest is wire-
less communications with special interest in 
the radio domain. Mohamed is now working 
at Ericsson Canada in the position of services 
engineering.

Xavier N. Fernando is a 
Professor and Multime-
dia Stream Coordinator 
at Ryerson University, To-
ronto, Canada, where he is 
a member of the Board of 
Governors. He also leads 
the Ryerson Communica-
tions Research Lab.  Re-
ceiving his Ph.D. from 
the University of Calgary in 2001, he has co-
authored more than 80 research articles and 
holds a patent.  Dr. Fernando is a member in 
the IEEE COMSOC Education Board Work-
ing Group on Wireless Communications. He 
has won several awards and prizes including 
IEEE Microwave Theory and Techniques 
Society Bronze Prize in 2010, second prize 
in Sarnoff Symposium 2009 and Opto-Can-
ada best poster prize 2003. At IEEE Toronto 
Section, he received the Exemplary Service 
award in 2007 and is currently Vice Chair. Dr. 
Fernando has delivered invited talks world-
wide including at Cambridge University (UK) 
and Princeton University (USA). http://www.
ee.ryerson.ca/~fernando.

About the Authors

[29]	K. Miles, “The Smart Grid: frequently asked questions for state 
commissions,” The National Association of Regulatory Util-
ity Commissioners (NARUC) Grants & Research Department, 
May 2009. www.naruc.org



12 IEEE Canadian Review — Summer / Été 2011

Overvoltage Prevention in Residential Feeders with 
High Penetration of Photovoltaics

 Power / Electricité

1.0 Introduction

Overvoltages in low voltage (LV) feeders with high penetration of 
photovoltaics (PV) are usually prevented by limiting feeder’s PV 
capacity to very conservative values, even if the critical periods 
rarely occur. This paper discusses the possibility of overvoltages in 
residential feeders with high penetration of PV, and the main fac-
tors that may lead to overvoltages. A state of the art review is 
performed regarding strategies that could be used to reduce the 
likelihood and magnitude of overvoltages, along with the main 
solutions for voltage control that can be applied in LV feeders with 
high penetration of PV.

Les surtensions dans les alimentations à basse tension (BT) et 
haute pénétration photovoltaïques (PV) sont généralement évitées 
en limitant la capacité de l`alimentation PV à des valeurs très 
conservatrices même si les périodes critiques ne se produisent pas 
très souvent. Cet article discute la possibilité d`avoir des surten-
sions dans les alimentations résidentielles à haute pénétration PV. 
Le problème de l`augmentation de la tension grâce à la haute 
pénétration PV dans les alimentations résidentielles et les princi-
paux facteurs qui peuvent conduire à ces surtensions sont discu-
tées. Un état de l’art est réalisé sur les stratégies qui pourraient être 
utilisées afin de réduire la probabilité et l’amplitude de ces surten-
sions et les principales solutions de contrôle de la tension qui peut 
être appliquée dans les alimentations BT à haute pénétration PV.

 Abstract

 Sommaire
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hotovoltaics (PV) technology utilization is growing in an 
accelerated manner in Canada. From 2008 to 2009, the 
installed PV power capacity almost tripled, reaching 94.6 
MW in the last Canadian PV status report [1]. Eleven percent 
of the PV systems installed in 2009 were for residential and 

building-integrated grid-connected applications; most of this growth 
being fostered by the province of Ontario green energy policies. These 
numbers promise to rise even more as a result of Ontario’s successful 
feed-in tariff programs [2]. For instance, in February 2011, there were 
about 25,000 applications for small renewable projects with generating 
capacity of 10kW or less, 99% of which were PV systems. If all these 
applications were accepted, suddenly about 234 MW of small PV sys-
tems would be connected to Ontario’s power network. This brings sev-
eral advantages; for instance, by generating electricity closer to consum-
ers, it is possible to reduce distribution and transmission system conges-
tion and power losses. This feature can be of pivotal importance for the 
deployment of electric and plug-in hybrid electric vehicles (EV and 
PHEV) which will put a significant stress on the transmission and distri-
bution systems. However, the use of distributed generation (DG) at the 
distribution level does not come without technical challenges. One of the 
main issues is related to voltage regulation in distribution feeders. 

Distribution systems have been designed for many years to have uni-
directional power flow. From the moment that DG units are integrated 
into the grid, the power does not flow only from the distribution trans-
formers to the costumers anymore. Now, customers are also capable of 
supplying power to the grid. In this context, during high generation and 
low load periods, there is a possibility of reverse power flow, and con-
sequently voltage rise [3-9]. This can lead to overvoltages in the feeder, 
being one of the main reasons for limiting the capacity (active power) of 
non-dispatchable DG, such as PV, that can be connected to a low voltage 
(LV) distribution system [5]. For instance, Germany limits the maximum 
voltage increase to 2% of the rated voltage due to the integration of DGs 
on LV distribution systems [10].

Residential feeders with PV systems can be considered a critical case 
regarding overvoltage. The typical load profile of residential feeders 
presents a peak value during night time when there is little or no PV 
generation. On the other hand, the demand is relatively low during 
power generation peaks, leading to reverse power flow in the feeder and 
consequently overvoltage. Conversely, the typical load profiles of com-
mercial and industrial feeders present a good correlation with the typ-
ical PV power profile [11], which tends to reduce the likelihood and 
magnitude of overvoltages for the same ratio of peak load and peak 
power generation.

The overvoltage issue in residential feeders with high penetration of PV 
and the main solutions available are discussed in this paper. The voltage 
rise due to high penetration of PV systems in residential feeders and the 
main factors that may lead to overvoltages are presented in Section 2.0. 
The main solutions for voltage control that can be applied in LV feeders 
with high penetration of PV and its suitability are presented in Section 
3.0. Finally, the conclusions are stated in Section 4.0.

2.0  Voltage rise in LV feeders with high 
penetration of PV
CAN CSA C22.2 No. 257-06 [12] specifies the electrical requirements 
for inverter-based micro-distributed resource systems interconnection to 
LV grids in Canada. This standard recommends using the CSA 
CAN3-C235 [13] as guidance for appropriate distribution system 
steady-state voltage levels. Based on these standards, for single-phase 
connection, normal operating conditions (normal range; NR) occur 
when the voltage level is within 0.917 and 1.042 pu. On extreme operat-
ing conditions, the steady-state voltage limits are 0.88 pu and 1.058 pu. 
It is worth mentioning that although networks are allowed to operate 
under extreme conditions (ER), improvement or corrective action should 
be taken on a planned and programmed basis. In general, the voltage 
limits established for inverter protection (0.88 and 1.1 pu of voltage [14, 
15]) are mostly beyond the recommended voltage limits for distribution 
networks. Thus, the feeder may be experiencing overvoltage while the 
inverter protection does not reach its threshold value. 

LV distribution feeders are conceived to supply a certain load at a certain 
distance without considering distributed generation. At the planning 
stage, they are designed to allow a maximum of 5% voltage drop from 
the secondary side of the LV network transformer to the customer meter. 
It is a common practice in certain weak feeders to adjust the tap of LV 
transformers stepping-up the voltage in order to comply with voltage 
level requirements under peak load condition. This means that the volt-
age in the beginning of the feeder may be adjusted to operate 3-4% above 
the rated value. This leaves little or no margin for having reverse power 
flow in these feeders. 

Another important aspect is that the voltage sensitivity to active power 
variations is higher in LV feeders than in MV feeders. Consider a simple 
2-bus system where the voltage rise at the end of the line with respect to 
that in the beginning of the feeder (ΔV) can be approximated by [16]:

		
PR QX

V
V
+∆ ≈

�
(1)

Where P and Q are the active and reactive powers injected by a PV 
inverter and R and X are the resistance and reactance of the feeder. LV 
feeders are characterized as having large resistance-reactance ratios 
(R/X). This means that active power variations have a large influence in 
voltage variations in LV feeders. Along with the fact that the load does 
not necessarily correlate with generation, the main conditions for having 
overvoltages due to voltage rise caused by non-dispatchable DG units are 
related to the grid architecture, and load/generation profile.

P



13IEEE Canadian Review — Summer / Été 2011

2.1  Effect of load and generation profile on the voltage rise

Fig. 1 presents a typical 240 V / 75 kVA Canadian suburban distribution 
feeder with 12 houses with roof-top PV systems from a previous simula-
tion study [17] that investigated the voltage rise in residential feeders 
with high penetration of PV. The house characteristics for the voltage 
profile study were based on the Alstonvale net-zero energy solar house 
(ANZH) [18]. The ANZH is able to generate as much power as it con-
sumes in one year. It presents a building-integrated photovoltaic thermal 
(BIPV/T) rooftop system, which is capable of generating 22 kWp of 
thermal energy and 8.4 kWp of electrical energy.

The summer loads and PV profiles are presented in Fig. 2. The peak load 
occurs from 18-22 h, when there is little or no PV generation. It can be 
observed that for about an 11-hour period (6-17 h), there is more energy 
being produced by the PVs than consumed by the loads. In this case, the 
feeder would be exporting active power to the grid (transformer). Fig. 3 
presents the feeder’s voltage profile for the odd houses (the results for the 
even houses were omitted as they are similar). The maximum voltage in 
the system (1.066 pu) occurred at noon, in houses 11 and 12, at the end 
of the feeder. There, the voltage exceeded the extreme operation condi-
tion from 9:40 h to 14:10 h (19% of the day). Houses 7 to 12 experience 
overvoltages (above 1.058 pu) for at least a small period of time during 

the day. This is a typical example of the fact that the PV generation and 
residential loads are not typically correlated and can lead to overvoltages 
in the LV section of the feeder.

2.2  Case studies regarding voltage rise due to PV systems

Several studies were carried out on voltage rise in LV distribution system 
in the presence of PVs [3, 5, 6, 9, 17, 19-21]. Cases where the distribu-
tion feeders were conceived to cope with the integration of PV were 
presented in [3, 9]. Few studies discuss the impact of PVs in overvoltages 
on feeders that were already built before considering the integration of 
PV systems [19, 21]. A simulation study on the impact on the feeder’s 
voltage profile with 216 residences integrating grid-connected PV using 
typical Canadian feeders parameters is presented in [21]. It was found 
that overvoltage may occur in suburban and rural feeders. For instance, 
in the particular suburban feeder presented, if more than 2.5 kW per 
household of PV panels were installed, overvoltage could occur. In addi-
tion, feeder impedance, feeder length, and transformer impedance were 
shown to play important roles in determining the voltage rise for residen-
tial feeders with high PV penetration levels.

A detailed US monitoring study for a neighbourhood of 115 houses with 
2 kW of PV for a total capacity of 230 kW connected in a 20 MVA sub-
station was presented in [9]. Only a slight voltage rise of approximately 
0.6% was observed on clear days, which is expected for a relatively low 
penetration level. 

Several studies considering urban real estate developments in Germany, 
Netherlands and France with penetration capacity reaching 110% of LV 
transformer capacity (Germany) were investigated [3]. According to 
European standards, the voltage level increases were within the normal 
range (0.9 and 1.1 pu - EN 50160). However their standards are more 
relaxed as compared with the North-American ones. The voltage reached 
about 1.06 pu in Freiburg, Germany and Heerhugowaard, Netherlands 
and 1.05 pu in Soleil-Marguerite, France. The level of penetration in 
these sites are higher as compared with the US case presented in [9]. As 
already mentioned, in both reports the feeders were designed to receive 
PV systems. 

A current network in the city of Leicester in UK, that did not include PV 
resources, was modeled using a stochastic approach and one-minute data 
information about house/load consumption and the solar irradiance data 
obtained for the region [19]. Overvoltages were observed in this feeder 
in the case that included 1.8 kW PV systems in 50% of the 1262 houses. 

3.0  Voltage control solutions for LV feeders with 
high penetration of PV
This section discusses the main solutions available in the literature for 
voltage control that can be applied to LV feeders with high penetration 
of non-dispatchable DGs. The definition of the best strategy to avoid 
overvoltages for a certain feeder is quite site dependent as regulations 

Figure 1: Overhead residential test feeder [17].
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and characteristics may differ from one case to another. In addition, a 
combination of approaches could also be used in order to plan for load 
and generation growth.

3.1		  Secondary LV transformer tap adjustment [22] and 		
	 conductors section increase [23]

Readjusting the tap of the LV transformer can be very effective. The main 
challenge, assuming that the tap cannot be changed frequently, is being 
able to find a setting that can be used for rated generation of PV and for 
no generation of PV without violating the voltage limits. A rule of thumb 
approach to define the appropriate voltage in the secondary of the trans-
former is presented in [22]. The idea is to adjust the voltage halfway 
between the upper and lower voltage limits. This ensures that the voltage 
rise/drop will have the same range of operation. If the undervoltage lim-
its are not reached during a period operating at rated load and no PV 
generation, then, during rated PV generation and no load, the overvoltage 
limits are not going to be reached either. However, this is not possible for 
all feeders as, in some cases, decreasing the LV transformer’s voltage can 
lead to undervoltages. 

Another passive approach is to upgrade the conductors. Increasing the 
section of the wires reduces its resistance and reduces the voltage rise/
drop in the feeder. For instance, changing the cables of a particular sec-
tion of the feeder from a NS90 3/0 AWG to a 4/0 AWG cable (aluminum, 
XLPE) would lead to about 20% reduction in the line equivalent resist-
ance per kilometer. Consequently, the voltage rise/drop in this section of 
the feeder is reduced, as can be seen from equation (1). Besides, it 
reduces losses in the feeder. However this can be considered an expensive 
approach, especially for underground feeders. 

3.2  Install auto-transformers/voltage regulators [23-25]

Auto-transformers/voltage regulators are already being widely used in 
the distribution networks. Basically these regulators consist of transform-
ers that have multiple taps in one of the sides that are automatically 
changed according to a control algorithm by an on-load tap changer. 
Changing the tap that is connected to the grid, changes the turns ratio of 
the transformer, so that the secondary voltage is increased or decreased. 
The change of the tap is made by on-load tap changers, according to the 
voltage variation downstream the regulator. The control can include line-
drop compensation or can use some sort of communication link to mon-
itor the voltage in a particular point. The main issue regarding voltage 
regulators is that they introduce another unreliability factor into the sys-
tem, that should be considered by local distribution network operators.

3.3  Azimuth diversification of PV panels

Another way to reduce the magnitude of the voltage rise, and, con-
sequently, the likelihood and magnitude of overvoltages, is the diversifi-

cation of the azimuth of the PV panels. The azimuth (solar orientation) 
is the angle clockwise from true north of the direction that the PV array 
faces. Usually, PV systems in the northern hemisphere are placed facing 
south (azimuth = 0°), to achieve the highest annual energy yield. 
However, having all houses in a PV feeder with panels due south, as 
presented in [17], brings the peak power generation time of all the PV 
panels to be around noon. This can create a larger surplus of active power 
in the system, and consequently, higher probability of occurrence of 
overvoltage in a feeder than if the PV systems are installed with different 
azimuths. Increasing the azimuth angle favors afternoon energy produc-
tion, while decreasing the azimuth angle favors morning energy produc-
tion [26] as shown in Figure 4 (SW = 45° and SE = -45°). 

Figure 5 shows the variation of yearly PV panel generation with the 
azimuth. Comparing southwest and southeast orientations with south 
there is a loss of about 8% on the yearly energy yields. 

As noted in [27], the azimuth diversification strategy will not drastically 
affect the yearly net energy generation level but can provide a smoother 
peak hour generation. However this strategy by itself cannot guarantee 
that no overvoltages would occur, but can reduce their magnitude and 
frequency. In the following section, the main approaches used to avoid 
overvoltages are discussed.

3.4  Allow the PV inverters to absorb reactive power [28-32]

PV inverters mainly inject all the active power available from the PV 
systems to the grid. The main idea to control the voltage locally is to 
allow inverters to inject reactive power together with active power. From 
equation (1), one can see that voltage decreases as the inverter draws 
reactive power. So, to control the voltage, a certain amount of reactive 
power could be absorbed by the PV inverters, reducing the voltage rise 
in the system.

In Canada, according to [12], a small power producer should not interfere 
with the voltage control of the feeder using reactive power in LV systems, 
unless in agreement with the utility. However, the inverters may operate 
with power factor below 1 up to but above 0.85, leading or lagging. In 
some other countries, reactive power cannot be absorbed at all by invert-
ers connected to the LV system [33, 34]. Thus, overvoltage prevention 
through reactive power control cannot be used in these cases.

In places where this practice is not disallowed, the extra stress added to 
the feeder should be considered. This is due to the fact that when one 
increases the reactive power flow in the feeder, the RMS value of the 
current is also increased. Moreover, from [17], one can calculate the 
amount of reactive power required at the end of the feeder to keep the 
voltage there constant at the maximum voltage allowed for a certain 
increase in the injected active power (ΔP), as  
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From (2), one can conclude that as the factor R/X increases, higher val-
ues of reactive power injection are required to prevent overvoltage. This 
will demand inverter(s) with higher power capacity, resulting in higher 
currents, and losses, in the feeder and also in lower power factors at the 
input of the feeder. 

3.5  Curtail the power of DG units [4, 8, 17, 23] 

The option of active power curtailment (APC) seems very attractive 
because it requires minor modifications in the PV’s inverter control logic. 
Besides, it is only activated when needed, thus minimizing the amount of 
curtailed active power (also known as output power losses [5]). 

Usually grid-tie inverters are controlled as current sources with max-
imum power point tracking (MPPT) algorithms to be able to extract the 
maximum power available (PMPPT) in the PV array for a given solar 
irradiance. A droop based APC method is presented in [17]. When the 
voltage is above a certain value (Vcri), the power injected by the inverter 
(Pinv) is a function of the bus voltage (V) according to

	 (  )inv                             criP P m V V= − −MPPT

�
(3)

This is valid only for V ≥ Vcri and Pinv ≥ 0. In this equation, m is a slope 
factor (kW/V) and Vcri is the voltage (V) above which the power injected 
by the inverter is decreased with a droop factor. For V < Vcri the inverter 
injects PMPPT, as most PV inverters do. The local voltage determines how 
much power should be curtailed from each PV inverter. The droop coeffi-
cients of the inverters (m and Vcri) can be selected for the inverters to 
comply with the voltage limits at their connection buses. Also, they can 
be used to coordinate the PV inverters, distributing the active power 
curtailment required for keeping all bus voltages within the acceptable 
range, without a dedicated communication channel. 

The droop parameters are selected so that APC only occurs for local 
voltages between 1.042 pu (maximum voltage level in normal range) 
and 1.058 pu (extreme operation conditions). Vcri is defined as the volt-
age at which the curtailment starts: 1.042 pu. In a 240 V rated system, 
it is 250 V.

Fig. 6 presents the voltage profile with the inverters using the droop-
based APC. The maximum voltage in the system (1.049 pu) occurs at 
noon, in houses 11 and 12. The power curtailed in each house by the PV 
inverter is presented in Fig. 7. The last house had almost 3 kW curtailed 
at noon. This amount was reduced for houses closer to the LV trans-
former. On the other hand, houses 1 to 4 did not have any power curtailed 
at any moment. 

The main issue regarding APC is that it is in feeders that overvoltage often 
occurs. This creates a large amount of power being curtailed from the PV 
systems, reducing the revenues of customers. However, this level of cur-
tailment can be monitored, so that an option to upgrade the feeder can be 
postponed to a time that the generation capacity reaches a certain point. 

3.6  Demand side management 

A possible approach for reducing overvoltage occurrences in LV residen-
tial feeders is the utilization of demand side management. Having some 
controllable residential loads that could shift the period of operation to 
moments of excess power can alleviate the overvoltage issue. The per-
formance of a voltage control strategy using electric water heaters is 
presented in [35]. Often the operation of such controllable loads is com-
bined with time-of-use pricing or other price differentiation dynamics in 
order to achieve better performances [36].

Another strategy, that also considers the active power management, is the 
utilization of storage units to absorb the power that would be curtailed to 
avoid overvoltages for later use [20]. A study in Japan including more 
than 500 houses with PV systems investigated the losses incurred from 
the PV inverter’s overvoltage protection circuits [5, 20], including bat-
tery-integrated PV systems using lead-acid batteries. The results showed 
that the additional losses due to the installation of the batteries were 
larger than the amount of energy saved. One of the reasons pointed out 
was that overvoltages were rare in that system (0.3% of the year under 
study). 

Besides, energy storage units are usually expensive and the cost benefit 
ratio can be low if they have to be sized to store the surplus of high 
penetration of PVs. Having said that, further investigation regarding 
design and optimization of the operation of battery-integrated PV sys-
tems is necessary, including the possibility of combining other functions 
with the PV systems (e.g., peak shaving, voltage fluctuations reduction, 
etc.) in order to add value. 

4.0  Conclusion
A state of the art review regarding the overvoltage issue in LV feeders 
with high penetration of PV was presented in this paper. The likelihood 
of overvoltage is higher in weak suburban and rural feeders. The main 
factors that contribute to overvoltages are the penetration level of PV 
systems and low correlation with residential loads, feeder impedance 
and length, and LV transformer’s impedance and tap adjustment. The use 
of demand side management and azimuth diversification of PV panels 
can reduce the likelihood and magnitude of overvoltages. In addition, a 
review of some of the promising approaches for voltage control in LV 
feeders was presented. The identification of the best strategy to avoid 
overvoltages in a certain feeder should be taken in a case-by-case basis, 
considering local standards and economical impact.
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2011 IEEE Canada R.A. Fessenden Medal
For pioneering contributions in electronics and optoelectronics 

for communications

2011 IEEE Canada A.G.L. McNaughton Gold Medal
For outstanding contributions to the development of design methods 

for communication protocols and services

Gregor v. Bochmann (FIEEE) is professor at the 
School of Information Technology and Engineering at 
the University of Ottawa since 1998, after 25 years at the 
University of Montreal. He is a Fellow of IEEE, ACM and 
the Royal Society of Canada. After initial research work on 
programming languages and compiler design, he started 
work on communication protocols around 1974 and devel-
oped the field of “protocol engineering,” applying software 
engineering principles to communication protocols.

In the early eighties, he participated in standardization committees of ISO and 
ITU and took a leading role in the standardization of Formal Description Tech-
niques for communication protocols and services at the Canadian and interna-
tional levels. He is internationally well recognized for his innovative work on 
modeling the behavior of distributed systems by extended finite state machines, 
and on their verification and testing. He has had many research collaborations 
with industry and, from 1989 to 1997, held the Hewlett-Packard - NSERC - 
CITI Industrial Research Chair on communication protocols at the University 
of Montreal.

Dr. Bochmann has received many prizes for his work, including the Thomas 
W. Eadie Medal of the Royal Society, the Award for Excellence in Research of 
the University of Ottawa, and in 2005 was recognized as a “Pioneer of Com-
puting in Canada” at the CASCON conference organized by IBM and NRC. 
His recent work has been in the areas of software engineering for distributed 
applications, peer-to-peer systems, quality of service and security management 
for Web applications, and control procedures for optical networks.

Médaille d’or A.G.L. McNaughton
de l’IEEE Canada 2011

Pour contributions exceptionnelles à l’élaboration des méthodes de conception 
des protocoles et services de communication

sponsored by / commandité par IEEE Canada

M. Jamal Deen (FIEEE) is the Canada Research 
Chair in Information Technology and Professor, at Mc-
Master University. Earning his BSc from the University 
of Guyana, his achievements won him the Chancellor’s 
Medal and the Dr. Adler’s Prize. At Case Western Reserve 
University (MS and PhD), he was a Fulbright-LASPAU 
Scholar and an American Vacuum Society Scholar for 
his graduate work. His doctoral work there on designing 
and modeling of a new Raman spectrometer for dynamic 

temperature measurements and combustion optimization in rocket and jet 
engines, was sponsored and used by NASA, Cleveland, USA. His research 
record includes approximately 430 peer-reviewed articles, seven best-paper 
awards and six patents that were used in industry. 

Dr. Deen is regarded as the world’s foremost authority in modeling and 
noise of electronic and optoelectronic devices for communication systems. 
He has successfully transferred powerful engineering and circuit models for 
designing communication circuits to numerous companies. His practical 
models for high-performance optical detectors and experimental innovations 
for reliability prediction have contributed to the design and manufacture of 
reliable photodetectors for fiber optic communications. 

Dr. Deen’s peers have elected him to Fellow status in eight national acad-
emies and professional organizations, including Fellow of The Royal Society 
of Canada (RSC), The American Physical Society and The Electrochemical 
Society. His other awards include the 2002 Callinan Award and the 2011 
Electronics and Photonics Division Award from the Electrochemical Society; 
a Humboldt Research Award from the Humboldt Foundation, Germany, in 
2006; and the 2008 Eadie Medal from the RSC.

Médaille R.A. Fessenden  
de l’IEEE Canada 2011

Pour contributions de pointe en électronique et optoélectronique 
pour les communications

sponsored by / commandité par TELUS

Gregor v. Bochmann (FIEEE) est professeur à l’École d’ingénierie et 
de technologie de l’information de l’Université d’Ottawa depuis 1998, après 
25 ans passés à l’Université de Montréal.  Il est Fellow de l’IEEE, de l’ACM 
et de la Société royale du Canada. Après un travail de recherches initial sur les 
langages de programmation et la conception de compilateurs, il a entamé vers 
1974 un travail sur les protocoles de communication et a développé le domaine 
de « l’ingénierie de protocole », appliquant les principes de génie logiciel aux 
protocoles de communication.

Au début des années quatre-vingt, il a participé aux comités de normalisation 
ISO et UIT et a joué un rôle majeur au niveau canadien et international dans 
la normalisation des techniques de descriptions formelles pour les protocoles 
et services de communication.  Il est reconnu mondialement pour son travail 
innovateur sur la modélisation du comportement des systèmes distribués par 
des machines à états finis étendus, et sur leur vérification et tests.  Il a mené plu-
sieurs collaboration de recherches avec l’industrie et, de 1989 à 1997, a dirigé 
la chaire de recherche industrielle Hewlett-Packard - CRSNG - CITI sur les 
protocoles de communication à l’Université de Montréal.
Dr. Bochmann a reçu plusieurs prix pour son travail, y compris la médaille 

Thomas W. Eadie de la Société royale du Canada, le prix d’excellence en recher-
che de l’Université d’Ottawa, et en 2005 a été reconnu en tant que « Pionnier 
de l’informatique au Canada » à la conférence CASCON organisée par IBM 
et le CNRC. Ses travaux récents ont porté sur les secteurs du génie logiciel 
pour applications réparties, les systèmes poste à poste, la qualité de service et la 
gestion de la sécurité pour applications Web, et les procédures de contrôle des 
réseaux optiques.

M. Jamal Deen (FIEEE) est titulaire de la chaire de recherche du Canada 
en technologies de l’information et professeur à l’Université McMaster. Il a 
obtenu son BSc de l’Université du Guyana où ses réalisations lui ont mérité 
la Médaille du chancelier et le Prix Dr. Adler. Lors de ses études graduées à 
l’Université Case Western Reserve (MS et PhD), il était boursier Fulbright-
LASPAU et de l’American Vacuum Society.  Son travail doctoral sur la con-
ception et la modélisation d’un nouveau spectromètre de Raman pour des 
mesures dynamiques de la température et l’optimisation de la combustion dans 
les moteurs de fusées et d’avions à réaction a été commandité et utilisé par la 
NASA (Cleveland, USA). Son expérience de recherches comprend environ 430 
articles revus par les pairs, sept prix de meilleur article et six brevets utilisés en 
industrie.

Dr. Deen est considéré comme l’autorité mondiale sur la modélisation et le 
bruit dans les dispositifs électroniques et optoélectroniques pour les systèmes de 
communication.  Il a transféré avec succès vers de nombreuses compagnies des 
maquettes de circuits et modèles technologiques puissants pour la conception 
de circuits de communication. Ses modèles pratiques pour les détecteurs op-
tiques à haute performance et ses innovations expérimentales pour la prévision 
de la fiabilité ont contribué à la conception et à la fabrication de détecteurs 
photoélectriques fiables pour les communications à fibre optique.

Les pairs de Dr. Deen’s l’ont nommé Fellow dans huit académies nationales 
et organismes professionnels incluant la Société royale du Canada, l’American 
Physical Society et l’Electrochemical Society. Ses autres récompenses incluent le 
Prix Callinan 2002 et le Prix 2011 de la division photonique et électronique de 
l’Electrochemical Society; un Prix de recherches Humboldt 
de la Fondation du même nom en Allemagne en 2006, et 
la médaille Eadie 2008 de la Société royale du Canada.



2011 IEEE Canada Computer Medal
For international contributions to the theory and practice of intelligent automata

William A. Gruver (FIEEE) is President of Intel-
ligent Robotics Corporation and Professor Emeritus of En-
gineering Science at Simon Fraser University. He received 
the PhD, MSEE, and BSEE degrees from the University of 
Pennsylvania and the DIC in Automatic Control Systems 
from Imperial College, London. 

His interests are the technology and applications of dis-
tributed intelligent systems. He is an author or co-author of 
230 technical papers and three books on robotics, manufac-

turing automation, control, and optimization.
His industrial experience includes management and technical leadership 

positions with GE Factory Automation Products Division in Charlottesville; 
GE Industrial Automation Center in Frankfurt, Germany; IRT Corporation in 
San Diego, Center for Robotics and Manufacturing Systems in Kentucky; and 
LTI Robotic Systems, a California based startup that he co-founded. He has 
held engineering positions at NASA Marshall Space Flight Center and DLR 
German Space Research Center, and faculty positions at Technical University 
Darmstadt, U.S. Naval Academy, University of Kentucky, and North Carolina 
State University. 
Dr. Gruver is Fellow of the IEEE and Fellow of the Engineering Institute 

of Canada. He is a Past President of the IEEE Systems, Man, and Cybernetics 
(SMC) Society, and served as IEEE Division Director, member of the IEEE 
Board of Directors, and member of many IEEE and TAB level committees. He 
is an associate editor of major journals including IEEE Transactions on SMC, 
Part A: Systems and Humans. He co-chairs the SMC Society’s Technical Com-
mittee on Distributed Intelligent Systems and was a founding officer of the 
IEEE Robotics and Automation Society.

Médaille d’informatique de l’IEEE Canada 2011
Pour contributions internationales à la théorie et la pratique 

des automates intelligents

William A. Gruver (FIEEE) est président d’Intelligent Robotics Cor-
poration et professeur émérite en Science du génie à l’Université Simon Fraser.  
Il détient un PhD, une MSEE, et un BSEE de l’Université de Pennsylvanie 
et un DIC en systèmes de commandes automatiques de l’Imperial College de 
Londres. 

Ses intérêts sont en technologie et applications des systèmes intelligents 
répartis. Il est auteur ou co-auteur de 230 articles techniques et de trois 
livres sur la robotique, l’automatisation de fabrication, la commande, et 
l’optimisation.

Son expérience industrielle comprend des postes de leadership technique 
et de gestion au sein de la Division de produits d’automatisation de l’usine de 
GE à Charlottesville, au centre d’automatisation industrielle de GE à Francfort 
en Allemagne, chez IRT Corporation à San Diego, au centre pour la robot-
ique et les systèmes de fabrication du Kentucky, et chez LTI Robotic Systems, 
une compagnie basée en Californie dont il est co-fondateur. Il a occupé des 
postes d’ingénieur au Marshall Space Flight Center de la NASA et au centre de 
recherches spatiales allemand DLR, et d’enseignant à l’Université technique de 
Darmstadt, l’U.S. Naval Academy, l’Université du Kentucky, et North Carolina 
State University.
Dr. Gruver est Fellow de l’IEEE et de l’Institut canadien des ingénieurs. Il 

a été  président de l’IEEE Systems, Man, and Cybernetics Society (SMC), et 
directeur de division de l’IEEE, membre du conseil d’administration de l’IEEE, 
et membre de plusieurs comités de l’IEEE et de TAB.  Il est éditeur associé de 
journaux importants, nottament l’IEEE Transactions on SMC, Part A: Systems 
and Humans.  Il est co-président du comité technique de la SMC sur les sys-
tèmes intelligents répartis et est officier fondateur de l’IEEE Robotics and 
Automation Society.

2011 IEEE Canada Power Medal 
For contributions to the development of 

medium voltage PWM variable speed drives

Frank DeWinter (FIEEE) is currently Director, Large 
Drives with Siemens Canada Ltd. in Edmonton. He began 
his career as a journeyman electrician with an apprentice-
ship and certificate granted by NAIT in 1976. He then 
completed a Bachelor of Science in Electrical Engineering 
in 1980 at the University of Alberta. First working at Colt 
Engineering in Edmonton, Frank gained a keen insight 
into the design and supply of large electrical projects, with 
a primary focus in the design and application of large drive 

systems and rotating machines. In 1990 he joined Rockwell Automation, and 
began more than a decade career as Director, Research and Development, Me-
dium Voltage Drives.

Bringing a refreshing view to the practical aspects of High-Power Electrical 
and Electronic equipment, Frank has contributed for more than 30 years in 
the development, design, and application of large adjustable-speed drives. He 
trailblazed unique drive applications, most notably pioneering the applica-
tion of Medium Voltage Drives, holding several patents in this area. Frank has 
authored, co-authored, or contributed to about 35 technical papers, assisting 
in expanding knowledge of how high-powered drives interact with electrical 
power systems and AC machines.

Frank was elected as an IEEE Fellow in 2004. For the last 25 years, he has 
been active in the IEEE IAS PCIC. He has held various positions, including: 
Transportation Subcommittee Chairs, Papers review Chairs, 1991 Toronto 
PCIC Publicity Chair, and the 2001 Toronto PCIC Conference Chair. Frank 
has also contributed to the development of IEEE standards on Harmonic Lim-
its and Medium Voltage Drives.

Médaille d’électricité de l’IEEE Canada 2011
Pour contributions au développement 

des entraînements à vitesse variable PWM à moyenne tension

Frank DeWinter (FIEEE) est actuellement directeur, Large Drives chez 
Siemens Canada Ltd. à Edmonton. Il a débuté sa carrière en tant que compa-
gnon électricien en obtenant un certificat d’apprentissage accordé par le NAIT 
en 1976. Il a alors complété un baccalauréat en science en génie électrique en 
1980 à l’Université de l’Alberta. Lors de son premier travail chez Colt Engineer-
ing à Edmonton, Frank s’est bâti une expertise particulière en conception et 
livraison de grands projets électriques, avec un intérêt particulier en conception 
et mise en œuvre de grands systèmes d’entraînements et machines rotatives. 
En 1990 il s’est joint à Rockwell Automation et a débuté une carrière de plus 
d’une décennie comme directeur, recherche et développement, entraînements à 
moyenne tension.

Apportant une nouvelle vision aux aspects pratiques de l’équipement élec-
trique et électronique à haute tension, Frank a contribué pendant plus de 30 
ans au développement, la conception, et l’application de grands entraînements 
à vitesse variable. Il a pavé la voie à des applications d’entraînements originaux, 
innovant particulièrement dans l’application des entraînements à moyenne ten-
sion et détenant plusieurs brevets dans ce domaine. Frank est auteur, co-auteur, 
ou a contribué à environ 35 articles techniques, aidant à l’accroissement de la 
connaissance sur la façon dont les entraînements à haute tension interagissent 
avec les systèmes électriques et les machines à courant alternatif.

Frank a été nommé Fellow de l’IEEE en 2004. Au cours des 25 dernières an-
nées, il a été très actif au niveau de l’IAS PCIC de l’IEEE.  Il a occupé diverses 
positions, incluant la présidence de sous-comités sur le transport,  de comités 
de revue d’articles, du comité de publicité de PCIC Toronto 1991, et de la 
conférence PCIC de Toronto 2001. Frank a également contribué au développe-
ment des normes de l’IEEE sur les limites harmoniques et les entraîne-
ments à moyenne tension.



2011 IEEE Canada Robert H. Tanner 
Industry Leadership Award 

For successful leadership in power utilities

2011 IEEE Canada Outstanding 
Engineering Educator Award 

For contributions to the internationalization of engineering education via 
exchange programs and systems

Keith W. Hipel (FIEEE) is a native of Waterloo and a 
descendent of pioneers who immigrated to Southern On-
tario in the mid-nineteenth century from Alsace-Lorraine. 
He is University Professor of Systems Design Engineering 
at the University of Waterloo, where he is Coordinator of 
the Conflict Analysis Group. Keith is Senior Fellow at the 
Centre for International Governance Innovation and re-
cently served a two-year term as Vice President of the Cana-
dian Academy of Sciences.

Keith thoroughly enjoys mentoring students and is a recipient of the Distin-
guished Teacher Award and the Award of Excellence in Graduate Supervision. 
He is the Canadian Founder and Director of exchange programs with Tottori 
University, Kyoto University and the Tokyo Institute of Technology in Japan, 
in which 200 students from Waterloo and Japan have now participated. In 
1996, Keith was elected Fellow of IEEE for contributions to the development 
of Systems Design Engineering as an educational discipline. His major research 
interests are the development and application of conflict resolution, multiple 
objective decision making and time series analysis techniques from a systems 
engineering perspective. The main application areas of these decision technolo-
gies are water resources management, hydrology, environmental engineering 
and sustainable development.

Keith is the recipient of 31 major awards including the IEEE Systems, 
Man and Cybernetics Norbert Wiener Award, Docteur Honoris Causa from 
École Centrale de Lille, Icko Iben Award and W.R. Boggess Award from the 
American Water Resources Association, and the 2010 Ontario Professional 
Engineers Engineering Medal for Research and Development. He is a Fellow of 
IEEE, EIC, Canadian Academy of Engineering, Royal Society of Canada, 
International Council on Systems Engineering and the American Water Re-
sources Association.

Prix d’excellence en enseignement du génie
de l’IEEE Canada 2011

Pour contributions à l’internationalisation de l’enseignement en génie par 
l’intermédiaire des programmes d’échanges

Keith W. Hipel (FIEEE) est natif de Waterloo et descend des pionniers 
qui ont immigré vers le sud de l’Ontario au milieu du 19e siècle en provenance 
de l’Alsace-Lorraine.  Il est professeur en génie de conception de systèmes à 
l’Université de Waterloo où il coordonne le Groupe d’analyse de conflits. Keith 
est Senior Fellow au Centre pour l’innovation dans la gouvernance interna-
tionale et a récemment servi deux ans comme vice-président de l’Académie 
canadienne des sciences.

Keith apprécie particulièrement faire du mentorat auprès des étudiants et est 
récipiendaire du Distinguished Teacher Award et de l’Award of Excellence in 
Graduate Supervision. Il est le fondateur et directeur canadien des programmes 
d’échanges avec l’Université de Tottori, l’Université de Kyoto et l’Institut de 
Technologie de Tokyo au Japon, auxquels 200 étudiants de Waterloo et du 
Japon ont participé jusqu’à présent. En 1996, Keith a été nommé Fellow de 
l’IEEE pour sa contribution au développement du génie de la conception de 
systèmes en tant que discipline pédagogique. Ses principaux intérêts de recher-
ches sont le développement et l’application de résolution de conflits, la prise de 
décision à objectifs multiples et les techniques d’analyse de séries chronologiques 
selon une perspective d’ingéniérie de systèmes. Les principaux domaines 
d’application de ces techniques de décision sont la gestion de ressources en eau, 
l’hydrologie, le génie environnemental et le développement durable.

Keith est récipiendaire de 31 prix importants dont le Prix Norbert Wiener 
de l’IEEE Systems, Man and Cybernetics Society, un doctorat honoris causa de 
l’École centrale de Lille, le Prix Icko Iben et le Prix  W.R. Boggess de l’American 
Water Resources Association, et la Médaille pour la recherche et développement 
en ingénierie 2010 d’Ontario Professional Engineers.  Il est Fellow de l’IEEE, 
de l’Institut canadien des ingénieurs, de l’Académie canadienne du génie, de la 
Société royale du Canada, de l’International Council on Systems 
Engineering et de l’American Water Resources Association.

sponsored by Canadian Heads of ECE / commandité par les directeurs canadiens de GEI sponsored by IEEE Foundation / commandité par Fondation de l’IEEE

Colin Clark (SMIEEE) is Managing Partner & 
Chief Technical Officer of the Power and Utilities Group 
of Brookfield Asset Management Inc., where he is the 
senior executive providing oversight of all engineering and 
technical affairs of the group. He was formerly Executive 
Vice President & Chief Technical Officer of Brookfield 
Renewable Power Inc., Senior Vice-President, Operations 
of Brookfield Power, and President & CEO of Great Lakes 
Power Limited and Lake Superior Power. Mr. Clark was 

previously Superintendent of Stations & Metering at Ottawa Hydro and Engi-
neer of Gananoque Light & Power Ltd. 

Mr. Clark is a graduate in Electrical Engineering from Queen’s University at 
Kingston, and a Licensed Professional Engineer in Ontario and British Colum-
bia. He has more than 30 years of experience as an engineer and executive in all 
areas of electric power utilities operations. Mr. Clark has also had responsibility 
for the design, construction, and evaluation of many electric power generation, 
transmission, and distribution projects. 

Mr. Clark is a founder and Past-Chair of the Board of Directors of the Can-
adian Hydropower Association, Chair of the Generation Council and former 
Director of the Canadian Electricity Association, a Director of the International 
Hydropower Association, a founder and former Co- Chair of the Ontario 
Water Power Association, a former Director of the Association of Power Produ-
cers of Ontario, and a member of many other industry associations and advis-
ory bodies. He is the author or co-author of more than 30 professional papers, 
articles, presentations, and lectures.

Prix d’excellence en leadership industriel
Robert H. Tanner de l’IEEE Canada 2011

Pour son leadership au sein des compagnies d’électricité

Colin Clark (SMIEEE) est associé directeur général et directeur de la 
technologie du groupe Électricité et services publics de Brookfield Asset Man-
agement Inc., où il supervise l’ingénierie et les questions techniques du groupe. 
Il a été vice-président exécutif et diecteur de la technologie chez Brookfield Re-
newable Power Inc., vice-président principal, opérations chez Brookfield Power, 
et président et chef de la direction de Great Lakes Power Limited and Lake 
Superior Power. M. Clark a aussi été surintendant de Stations & Metering chez 
Ottawa Hydro et ingénieur chez Gananoque Light & Power Ltd.

M. Clark détient un diplôme en génie électrique de l’Université Queen à 
Kingston, et est ingénieur breveté en Ontario et en Colombie-Britannique. Il 
possède plus de 30 ans d’expérience en tant qu’ingénieur et directeur dans tous 
les aspects d’opérations de centrales électriques.  M. Clark a également été re-
sponsable de la conception, la construction, et l’évaluation de nombreux projets 
de production, transmission, et distribution d’électricité.  

M. Clark est fondateur et ex-président du conseil d’administration de 
l’Association canadienne de l’hydroélectricité, président du Conseil de la pro-
duction et ex-directeur de l’Association canadienne de l’électricité, directeur 
de l’Association internationale d’hydroélectricité, fondateur et ex-coprésident 
de l’Ontario Water Power Association, ex-directeur de l’Association des pro-
ducteurs d’électricité de l’Ontario, et membre de plusieurs autres associations 
industrielles et organismes consultatifs.  Il est auteur ou co-auteur de plus de 30 
communications, articles, présentations, et exposés professionnels.



2011 IEEE Canada J.J. Archambault 
Eastern Canada Merit Award

For contributions in promoting collaboration 
between eastern area sections of IEEE Canada

2011 IEEE Canada W.S. Read Outstanding Service Award
For inspirational, distinguished and sustained volunteer leadership 

in IEEE Canada

Ashfaq (Kash) Husain (SMIEEE) is a graduate of 
Mount Allison University and Dalhousie University, where 
he received a BEng in Electrical Engineering in 1976.  He 
is currently employed with Dillon Consulting Ltd., advis-
ing on Power Systems for large industries.

Kash has more than 22 years of continuous volunteer 
service with IEEE Canada. In 1988 he joined the Canadian 
Atlantic Section, became their Secretary, and then in 1993, 
their Chair. When the family moved to London in 1994, 

he joined the Section’s ExCom committee, serving as representative at the Re-
gion level, then Treasurer and eventually was elected as Chair. In recognition of 
his efforts to rejuvenate the Section, Kash received the MB Broughton Central 
Canada Award.  Kash is still their treasurer.

In April 2000, Kash went on disability leave as a result of his loss of eyesight.  
He has Retinitis Pigmentosa, a degenerative disease of the retina — Kash is 
legally blind!  Rather than retreat from society, Kash has done the opposite.  He 
has become a full-time volunteer not just with the IEEE but with several other 
organizations that provide support and services to persons with disabilities.  

His volunteer work with the IEEE continues to grow, more recently in con-
ference organization. He has served as treasurer of CCECE/CCGEI in 2001, 
2004 and 2008.  This experience led him to accept the Chair of IEEE Canada’s 
Conference Advisory Committee (CONAC), a position he held for the three-
year term. In his current role as Chair, Central Canada Area, Kash continues to 
promote the importance of volunteerism with the IEEE.  

Ashfaq (Kash) Husain (SMIEEE) est diplômé de l’Université Mount 
Allison et de l’Université Dalhousie, où il a obtenu un BEng en génie électrique 
en 1976. Il est actuellement à l’emploi de Dillon Consulting Ltd, où il est con-
seiller en systèmes électriques pour la grande industrie.  

Kash a offert plus de 22 ans de service bénévole soutenu à l’IEEE Canada. 
En 1988 il s’est joint à la section Canada Atlantique, en est devenu secrétaire, 
puis président en 1993. Lorsque sa famille a déménagé à London en 1994, il 
s’est joint au comité exécutif de la section, servant de représentant au niveau de 
la Région; il était alors trésorier et par la suite a été élu président. En reconnais-
sance de ses efforts pour la revitalisation de la section, Kash a reçu le prix M.B. 
Broughton du Centre du Canada. Kash est toujours leur trésorier.

En avril 2000, Kash est parti en congé d’invalidité en raison de sa perte de 
la vue. Il souffrait d’une rétinite pigmentaire, une maladie dégénérative de la 
rétine - Kash est aveugle au sens légal! Plutôt que de se retirer de la société, 
Kash a fait l’opposé. Il est devenu un volontaire à plein temps, pas simplement 
au niveau de l’IEEE, mais au sein de plusieurs autres organismes qui fournissent 
du support et des services aux personnes souffrant d’incapacités. 

Son bénévolat au sein de l’IEEE continue de croître, et plus récemment au 
niveau de l’organisation de conférences. Il a été trésorier de la CCECE/CCGÉI 
en 2001, 2004 et 2008.  Cette expérience l’a conduit à accepter la présidence 
du Comité consultatif des conférences de l’IEEE Canada (CCC), une position 
qu’il a occupée pendant un terme de trois ans.  Dans son rôle actuel de pré-
sident, Zone Canada Central, Kash continue de promouvoir l’importance du 
bénévolat au sein de l’IEEE

Prix d’excellence de service W.S. Read
de l’IEEE Canada 2011

Pour son leadership bénévole inspirant, remarquable et 
assidu envers l’IEEE Canada

Amir G. Aghdam (SMIEEE) is currently Associate 
Professor in the Department of Electrical and Computer 
Engineering at Concordia University, receiving his Ph.D. 
from the University of Toronto in 2000. Prior to joining 
Concordia, he worked as a development engineer at Voyan 
Technology, Santa Clara, California.

Joining Montreal Section in 2002, Amir’s enthusiasm 
helped quickly establish him as an adept organizer. He was 
Founding Chair of the Control Systems Chapter (2004-

2007), and Co-founder of the joint Systems, Man & Cybernetics / Aerospace 
& Electronics Systems Chapter (2005). He was elected Section Chair in 2005, 
serving two consecutive one-year terms. Elected Canada East Area chair in 
2007, one of his first achievements was to build support for elevating the 
Electrical Power and Energy Conference (EPEC) – then a flourishing Canada 
East event largely organized by Ottawa Section – to full sponsorship by IEEE 
Canada. He then helped forge a team of Montreal and Ottawa Section volun-
teers to deliver the first of many repeated successes of this now internationally-
attended conference. During the rest of his tenure, Amir continued to be a 
driving force in multi-section delivery of a host of other IEEE conferences, on 
steering committees and as Technical Program Co-chair, Local Arrangements 
Chair, and Awards Co-chair. He also organized more than 100 invited talks in 
Montreal and other cities in Eastern Canada.

Amir has published more than 100 refereed technical papers, books and 
book chapters, and holds two patents. In 2009, he received an IEEE MGA 
Achievement Award for promoting section collaboration. He is a member of 
Professional Engineers Ontario, Editor-in-Chief of IEEE Canadian Review, and 
General Conference Chair of 2012 CCECE/CCGÉI.

Amir G. Aghdam (SMIEEE) est actuellement professeur agrégé au 
département de génie électrique et informatique de l’Université Concordia, et 
a obtenu son Ph.D. de l’Université de Toronto en 2000. Avant de se joindre 
à Concordia, il a travaillé en tant qu’ingénieur de développement chez Voyan 
Technology à Santa Clara, Californie.

Joignant la section de Montréal en 2002, l’enthousiasme d’Amir l’a rapide-
ment aidé à s’imposer comme organisateur hors pair.  Il a été président fonda-
teur du chapitre Control Systems (2004-2007), et co-fondateur du chapitre 
conjoint Systems, Man & Cybernetics / Aerospace & Electronics Systems 
(2005). Il a été élu président de section en 2005, servant deux termes consécu-
tifs d’un an.  Nommé président de la Zone est du Canada en 2007, une de ses 
premières réalisations a été de mobiliser les appuis pour que la Conférence sur 
l’énergie électrique (CEE-EPEC) - alors un événement florissant de l’est du 
Canada en grande partie organisé par la section d’Ottawa - soit parrainé directe-
ment par IEEE Canada. Il a alors aidé à constituer une équipe de bénévoles des 
sections de Montréal et Ottawa pour livrer le premier d’une série de succès pour 
cette conférence maintenant fréquentée internationalement. Pendant le reste de 
son mandat, Amir a continué d’être l’élément moteur dans la livraison multi-
sections d’une foule d’autres conférences de l’IEEE, dans des comités directeurs 
et en tant que co-président technique de programmes, président des arrange-
ments locaux, et co-président en charge des prix. Il a également organisé plus de 
100 exposés sur invitation à Montréal et dans d’autres villes de l’est du Canada.

Amir a publié plus de 100 articles techniques révisés,  livres et chapitres de 
livre, et détient deux brevets. En 2009, il a reçu le MGA Achievement Award 
de l’IEEE pour avoir encouragé la collaboration entre les sections.   
Il est membre de l’Association des ingénieurs professionnels de 
l’Ontario, rédacteur-en-chef de la Revue canadienne de l’IEEE, 
et président de la conférence CCECE/CCGÉI 2012.

Prix d’excellence J.J. Archambault de l’est du Canada 
de l’IEEE Canada 2011

Pour contributions à la promotion de la collaboration entre les sections 
de la Zone est de l’IEEE Canada

sponsored by IEEE Canadian Foundation / commandité par Fondation canadienne de l’IEEE



2011 IEEE Canada E.F. Glass 
Western Canada Merit Award

In recognition of service to the power industry, and 
contributions to the IEEE milestone program

2011 IEEE Canada M.B. Broughton 
Central Canada Merit Award

For outstanding services to the growth and sustainability of the London section

Maike Luiken (SMIEEE) is Dean, Applied Re-
search and Sustainable Development at Lambton College 
in Sarnia. She most previously served as Vice-President 
– Research Alliances for The National Capital Institute 
of Telecommunications in Ottawa. Maike obtained her 
Staatsexamen in Mathematics and Physics from the Techni-
cal University in Braunschweig, Germany (1979) and her 
Ph.D. in Physics from the University of Waterloo (1982).  
With experience in both the public and private sectors, a 

notable forte is connecting industry, government agencies and academic re-
searchers in advanced technology projects. 

A very active IEEE Canada volunteer for more than 10 years, Maike has 
applied her skills in partnership- and network-building to membership out-
reach in two sections. While in Ottawa, she engaged local and international 
presenters from academia, industry and government laboratories in a series of 
more than 20 packed workshops.  Then as London Section Chair, initiatives 
such as the Sustainability Seminar series (more than 50 events) have linked the 
academic community, industry, the public and local chapters of ISA, PEO and 
OACETT.  More recently, she spearheaded the formation in London of a PES 
Chapter, and WIE and GOLD Affinity Groups.

During Maike’s tenure as Chair in 2005, Ottawa Section was honoured with 
the RAB Outstanding Large Section Award. Subsequently under her leadership, 
London Section received the IEEE Canada Exemplary Small Section Award 
in 2009. Maike is a Fellow of EIC, and a Board member of the IEEE Can-
adian Foundation. Other positions include Unmanned Systems Canada Board 
(2003-10), the Sarnia Lambton Chamber of Commerce Board (2008-11) and 
Bluewater Sustainability Initiative Steering Committee (2006-11).

Maike Luiken (SMIEEE) est doyenne, Recherche appliquée et dévelop-
pement durable au Collège Lambton de Sarnia. Elle a servi précédemment 
comme vice-présidente aux partenariats de recherche pour l’Institut de télécom-
munications de la capitale nationale à Ottawa. Maike a obtenu son Staatsexa-
men en mathématiques et physique de l’Université technique de Brunswick 
en Allemagne (1979) et son Ph.D. en physique de l’Université de Waterloo 
(1982).  Hormis son expérience des secteurs publics et privés, un de ses talents 
principaux est le réseautage avec l’industrie, les agences gouvernementaux et les 
chercheurs académiques pour des projets de technologie de pointe.

Bénévole très active au sein de l’IEEE Canada depuis plus de 10 ans, Maike 
a mis en œuvre ses talents en partenariats et réseautage pour le recrutement des 
membres dans deux sections. Lorsqu’elle était à Ottawa, elle a engagé des pré-
sentateurs locaux et internationaux venant du milieu universitaire, de l’industrie 
et des laboratoires gouvernementaux dans une série de plus de 20 ateliers tenus 
à guichets fermés. Alors qu’elle était présidente de la section de London, elle a 
lancé plusieurs initiatives telles une série de séminaires sur le développement 
durable (plus de 50 événements) qui ont mis en relation la communauté aca-
démique, l’industrie, le public et les chapitres locaux de l’ISA, du PEO et de 
l’OACETT.  Plus récemment, elle organisé la formation à London d’un chap-
itre PES et de groupes d’affinité WIE et GOLD.
Pendant la présidence de Maike en 2005, la section d’Ottawa a reçu le prix 

de Grande section exceptionnelle du RAB. Ensuite, sous sa direction, la section 
de London a reçu le prix de Petite section exemplaire de l’IEEE Canada en 
2009. Maike est Fellow de l’ICI et membre du conseil de la Fondation cana-
dienne de l’IEEE. Elle a occupé d’autres postes incluant au 
Conseil de Systèmes télécommandés Canada (2003-10), 
au C.A. de la chambre de commerce de Sarnia Lamb-
ton (2008-11) et au Comité directeur d’initiatives en 
développement durable Bluewater (2006-11).

Prix d’excellence M.B. Broughton du centre du Canada
de l’IEEE Canada 2011

Pour services exceptionnels à la croissance et 
à la pérennité de la section de London

Lindsay Ingram (LSMIEEE) is a former Director of 
the System Planning Division, Manitoba Hydro, where he 
worked for 33 years. He retired in 1984 to become Interim 
Director of the High Voltage DC Research Centre in Win-
nipeg, providing leadership in its fledgling stages. During 
his tenure the Centre embarked upon many key initiatives, 
including work on a real-time digital simulator that became 
a success internationally.

Since then, Lindsay has been no less busy as a volunteer, 
avidly promoting the history of electrification in the province, at the same time 
boosting awareness of IEEE both locally and internationally. He played a cen-
tral role in the formation and development of the Manitoba Electrical Museum 
and Education Centre, which documents load growth back to the 1880s. Spon-
sored by Manitoba Hydro, it opened to the public in 2001. Winnipeg Section’s 
Life Member Chapter is the latest beneficiary of his passion. Vice-Chair since 
2004, Lindsay’s enthusiasm inspired others to join in the careful research that 
led to two successful Milestone nominations: The Nelson River High Voltage 
Direct Current (HVDC) Transmission System, dedicated in 2005, and The 
Pinawa Hydroelectric Power Plant, dedicated in 2008.

Lindsay’s talent as a writer has seen several historical articles published in the 
IEEE Power and Energy magazine, as well as engaging accounts of the construc-
tion and significance of the Nelson River and Pinawa projects published in 
the IEEE Canadian Review. In addition to his active membership in IEEE, his 
broader engineering activities include Life Membership in the EIC, CSSE and 
APEGM.

Lindsay Ingram (LSMIEEE) est ex-directeur de la Division de planifica-
tion de systèmes chez Manitoba Hydro où il a travaillé pendant 33 ans.  Il a 
pris sa retraite en 1984 pour devenir directeur intérimaire du High Voltage DC 
Research Centre à Winnipeg, procurant le leadership nécessaire à son démar-
rage. Au cours de son mandat  le Centre s’est engagé dans plusieurs initiatives 
importantes, incluant un projet de simulateur numérique en temps réel qui est 
devenu un succès international.

Depuis lors, Lindsay n’a pas été moins occupé en tant que bénévole, 
promouvant l’histoire de l’électrification dans sa province et augmentant la 
visibilité de l’IEEE localement et internationalement. Il a joué un rôle central 
dans l’établissement et le développement du Centre d’éducation et musée 
de l’électricité du Manitoba, qui documente l’accroissement de la demande 
électrique depuis 1880. Commandité par Manitoba Hydro, il a été ouvert 
au public en 2001. Le chapitre Membres à vie de la section de Winnipeg est 
le plus récent bénéficiaire de sa passion; il y est vice-président depuis 2004. 
L’enthousiasme de Lindsay a inspiré plusieurs autres à contribuer à la recherche 
soigneuse qui a mené à l’obtention de deux Milestones : Le Système de transmis-
sion à courant continu à haute tension (HVDC) de Nelson River, dédié en 
2005, et la Centrale hydroélectrique de Pinawa, dédiée en 2008.

Le talent de Lindsay en tant qu’auteur a été récompensé par la publication de 
plusieurs articles historiques dans le magazine Power and Energy de l’IEEE, ainsi 
que de chroniques prenantes sur la construction et l’importance des projets 
Nelson River et Pinawa dans la Revue canadienne de l’IEEE. En plus de son im-
plication active dans l’IEEE, ses activités professionnelles en tant qu’ingénieur 
incluent Membre à vie de l’ICI, la SCEE et l’APEGM.

Prix d’excellence E.F. Glass de l’ouest du Canada
de l’IEEE Canada 2011

En reconnaissance de services rendus envers l’industrie électrique, et de 
contributions au programme des milestones de l’IEEE



Members of the Awards and Recognition Committee
Membres du comité des distinctions honorifiques

Hussein Mouftah FIEEE, FEIC—Chair/President
Robert T.H. (Bob) Alden LFIEEE—Past Chair

Md Aziz Rahman FIEEE—Eastern Canada Rep
Greg Stone FIEEE—Central Canada Rep

Ibrahim Gedeon SMIEEE—Western Canada Rep
Roy Billinton FIEEE; Ferial El-Hawary FIEEE; Witold Pedrycz FIEEE; 

Wolfgang Hoefer FIEEE; Tho Le-Ngoc FIEEE; Om Malik LFIEEE

Translation volunteers / Traducteurs bénévoles
Christian Pépin, Eric Holdrinet

Medal photos courtesy of Gary Gerovac Photography 
Photos de médailles courtoisie de Gary Gerovac Photography 

IEEE Canada members elected as 2011 IEEE Fellows
Pierre Berini (FIEEE)—Ottawa, Ontario
For contributions to surface plasmon photonics

Voicu Zamfir Groza (FIEEE)—Ottawa, Ontario 
For contributions to floating-point analog-to-digital conversion

Natalia K. Nikolova-Zimmerman (FIEEE)—Hamilton, Ontario
For contributions to computer-aided analysis of microwave systems

M. Tamer Ozsu (FIEEE)—Waterloo, Ontario
For contributions to distributed data management and multimedia database systems

Catherine P. Rosenberg (FIEEE)—Waterloo, Ontario 
For contributions to resource management in wireless and satellite networks

Edward H. Sargent (FIEEE)—Toronto, Ontario 
For contributions to colloidal quantum dots optoelectronic devices

Chinthananda Tellambura (FIEEE)—Edmonton, Alberta
For contributions to physical layer wireless communication theory

Lei Wang (FIEEE)—Surrey, British Columbia
For contributions to power system stability

Xiaolin Wu (FIEEE)—Hamilton, Ontario 
For contributions to image coding, communication and processing

Membres de l’IEEE Canada élus Fellows de l’IEEE 2011
Pierre Berini (FIEEE)—Ottawa, Ontario
Pour contributions à la photonique de plasmon de surface

Voicu Zamfir Groza (FIEEE)—Ottawa, Ontario
Pour contributions à la conversion analogique-vers-numérique à point-flottant 

Natalia K. Nikolova-Zimmerman (FIEEE)—Hamilton, Ontario
Pour contributions à l’analyse assistée par ordinateur des systèmes micro-onde

M. Tamer Ozsu (FIEEE)—Waterloo, Ontario
Pour contributions à la gestion de données distribuées et systèmes de base de données 
multimédia 

Catherine P. Rosenberg (FIEEE)—Waterloo, Ontario
Pour contributions à la gestion de ressources dans les réseaux sans-fil et satellite

Edward H. Sargent (FIEEE)—Toronto, Ontario
Pour contributions aux dispositifs optoélectroniques à points quantiques colloïdaux

Chinthananda Tellambura (FIEEE)—Edmonton, Alberta
Pour contributions à la théorie de communication sans-fil de la couche physique 

Lei Wang (FIEEE)—Surrey, Colombie-Britannique
Pour contributions à la stabilité d’un système de puissance

Xiaolin Wu (FIEEE)—Hamilton, Ontario
Pour contributions au codage, à la communication et au traitement d’image

Prix d’electronique de puissance William E. Newell 
de l’IEEE
Praveen Jain (FIEEE)—Kingston, Ontario
Pour avancements dans le domaine de la théorie et de la pratique de systèmes de con-
version de puissance haute fréquence.

IEEE Canada members elected as 2011 EIC Fellows 
André Ivanov (FIEEE)—Vancouver, British Columbia
For outstanding contributions to the design and testing of very large-scale integrated 
(VLSI) circuits. His achievements have led to many new and advanced technologies 
that have greatly impacted the shape of VLSI test technology processes worldwide and 
affected the entire semiconductor industry.

Jin Jiang (SMIEEE)—London, Ontario
For his contributions to the fields of fault-tolerant control systems, and control and 
instrumentation systems for nuclear power plants. He has made exceptional contribu-
tions to research and education and services to the engineering profession and society.

Raman Kashyap (SMIEEE)—Montréal, Québec
For his major contributions to the field of photonics through novel applications and 
development of the technology of Fiber Bragg Gratings (FBGs), and novel optical devices.

Xuemin (Sherman) Shen (FIEEE)—Waterloo, Ontario
For his contributions to the areas of network resource management and information 
security for wireless communications. His research results have been highly influential in 
the wireless networking research community, and helped set directions for others. 

IEEE William E. Newell Power Electronics Award
Praveen Jain (FIEEE)—Kingston, Ontario
For advancements in the theory and practice of high-frequency power conversion systems.

EIC Medalist
Sir John Kennedy Medal
Gordon Slemon (LFIEEE)—Toronto, Ontario
For his outstanding contributions to the analysis, design and development of electric 
machines and controlled drive systems. He has served extensively as an engineering con-
sultant to Canadian industrial organizations.

Membres de l’IEEE Canada élus Fellows de l’ICI 2011
André Ivanov (FIEEE)—Vancouver, Colombie-Britannique
Pour sa contribution exceptionnelle à la conception et aux tests de circuits intégrés à très 
grande échelle (VLSI). Ses réalisations ont contribué à générer plusieurs technologies 
novatrices qui ont eu un impact considérable à travers le monde sur les processus de tests 
VLSI et ont profité à l’industrie des semi-conducteurs.

Jin Jiang (SMIEEE)—London, Ontario
Pour sa contribution au domaine des systèmes de commandes tolérants aux pannes, et 
aux systèmes de commandes et d’instrumentation pour centrales nucléaires. Il a fourni 
un apport exceptionnel à la recherche et à l’enseignement et de grands services à la pro-
fession et à la société.

Raman Kashyap (SMIEEE)—Montréal, Québec
Pour sa contribution majeure au domaine de la photonique par des applications nova-
trices et le développement de la technologie des réseaux de Bragg sur fibres (FBGs), et de 
nouveaux dispositifs optiques.

Xuemin (Sherman) Shen (FIEEE)—Waterloo, Ontario
Pour sa contribution au domaine de la gestion des ressources de réseaux et de la sécurité 
de l’information pour les communications sans fils. Ses résultats de recherche ont montré 
la voie et fortement influencé la communauté de recherche sur les réseaux sans fils.

Médaillé de l’ICI
Médaille Sir John Kennedy
Gordon Slemon (LFIEEE)—Toronto, Ontario
Pour sa contribution exceptionnelle à l’analyse, la conception et au développement de 
machines électriques et systèmes d’entraînement asservis. Il a beaucoup œuvré en tant 
qu’ingénieur conseil auprès d’organisations industrielles canadiennes.



38 CCGEI 2010

IEEE EPEC 2011
Electrical Power and Energy Conference
Advanced Technologies for Emerging Power Systems

October 3—5, 2011, Winnipeg, MB, Canada

The annual Electrical Power and Energy Conference (EPEC 2011) will take place in Winnipeg, 
Manitoba, Canada, from October 3 to 5, 2011. Located in the center of Canada, Winnipeg is a cultur-
ally diverse, creative and cosmopolitan city with a warm, welcoming spirit. The objective of EPEC 
2011 is to provide a forum for experts in Electrical Power and Energy to disseminate their recent 
research outcomes and exchange views on future research directions. This year we are working with 
The Energy Services Alliance of Manitoba to bring in renowned experts to give keynote speeches 
related to the Smart Grid. Bring your family with your research findings to EPEC2011, enjoy our 
programs and appreciate the history of Winnipeg.

Topics:  
The topics of interest relate to electric power and energy, and especially papers with the following 
focus:

Exhibitions:
There will be an exhibition site at the conference. Companies and institutions who are inter-
ested are encouraged to contact the exhibition chair for further information. 

Honorary Chair 
Dennis Woodford 

Electranix Inc.

General Chair 
Ani Gole 

University of Manitoba

Organizing Committee Chair 
Haider Al-Saidi 

Red River College

Technical Committee Chair 
David Jacobson 
Manitoba Hydro

Finance Chair 
Hilmi Turanli 

Manitoba Hydro

Steering Committee Chair 
Ed Tymofichuk 

Manitoba Hydro

Industry Program Committee Chair 
Athula Rajapakse 

University of Manitoba

Tutorial/Workshop Chair 
Shaahin Filizadeh 

University of Manitoba

Exhibits Program Chair 
Hojat Norouzi 

Red River College

Registration Chair 
Kim Laing 

Manitoba HVDC Research Center

Local Arrangements Co-Chairs 
Christine Stuart-Edwards 

RTDS Technologies 
Traci Hofer 

University of Manitoba

Webmaster 
Dario Schor 

University of Manitoba

IEEE Canada President 
Om P. Malik

Secretariat 
EPEC 2011 

c/o Department of Electrical and 
Computer Engineering 

University of Manitoba, 
Winnipeg, MB Canada R3T 5V6

HVDC & FACTS
•	 Project developments, including 

voltage source converter (VSC) dc 
transmission

•	 Application for renewable energy 
systems

•	 Advances in study and analysis 
tools

•	 Power quality issues and 
solutions

•	 HVdc supergrids

Wind Power & Solar
•	 Challenges with integration of 

variable generation
•	 New technology development

Smart Grid
•	 Smart Grid concepts and pilot 

projects
•	 Electric vehicles (grid impacts, 

standards)
•	 Advanced metering infrastructure
•	 On-line dynamic security 

assessment
•	 Smart sensors including dynamic 

equipment rating and condition 
assessment methods

•	 Applications of phasor 
measurement units

•	 Energy Storage
•	 Distribution system automation 

and control

Computational Methods
•	 Computational methods in power 

system planning, operation and 
control

•	 Probabilistic planning and risk 
analysis

•	 Reliability centered maintenance 
and asset management

Advanced Technology 			 
	 Developments

•	 Fault current limiters
•	 Energy conservation and 

efficiency

Prof. Ani Gole, General Chair
Dept of Elect. and Comp. Engineering 
University of Manitoba 
Winnipeg, MB, Canada R3T 5V6 
Tel: +1(204) 474-9959 
Fax:+1(204) 474-7522 
E-mail: gole@ee.umanitoba.ca

David Jacobson, Technical Committee Chair
System Planning Department 
Manitoba Hydro 
Winnipeg, MB, Canada R3C 0J1 
Tel: +1(204) 360-3765 
Fax:+1(204) 360-6177 
E-mail: dajacobson@hydro.mb.

http://www.ieee.ca/epec11/

For more information, contact:
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Patentability of “Business Methods”
Recent developments provide better protection for engineers’ innovations

ecent developments in patent law and jurisprudence have 
rendered possible or confirmed the possibility of obtaining 
patent protection for innovations related to “business meth-
ods” in many jurisdictions. In particular, the patentability of 
“business methods” has been confirmed by jurisprudence in 

both the United States and Canada.

Patentability of “business methods” in the U.S.
In the United States, the recent landmark case is the famous “Bilski” 
case. The decision was rendered on June 28, 2010 by the U.S. Supreme 
Court. What was at stake here was the patentability of a “business 
method” in which a consumer pays a fixed fee for energy regardless of 
actual consumption, in peak months such as in winter in cold climate 
areas and in summer in hot climate areas. The consumer therefore avoids 
the risk of a high energy bill if the weather is particularly inclement. In 
order to determine the fixed fee, predictions are made based on histor-
ical data. The consumer would pay slightly more than the average pre-
dicted cost for the period of time. The supplier would receive slightly 
less than the average predicted cost allowing the middle-man to make a 
profit on each sale. The consumer would benefit from fixed-price billing 
for the duration of the period, thereby allowing proper budgeting and 
energy bills void of any surprises. The energy company would benefit 
from a guaranteed sale of its energy for the period and would appreciate 
the constant client base. The middle-man would make a profit based on 
the difference between the supplier rate and the consumer rate and could 
improve this profit by making better predictions and maximizing the 
difference between the average predicted cost and the consumer and sup-
plier prices.

Sadly for the applicant, the method claims of the patent application were 
rejected by the U.S. Supreme Court because they were considered to 
pertain to abstract ideas. In fact, the Supreme Court mentioned that the 
applicant wanted to patent the concept of hedging risk and the applica-
tion of that concept to energy markets and that this was an abstract idea. 
That being said, the Supreme Court mentioned also that some claimed 
inventions designed for the business world could be patentable. This is 
the key part of the decision for the sake of this article.

The “business method” claim would need to meet the Patent Act’s 
requirements that the invention be novel, non-obvious and fully and 
particularly described, in addition to not being directed to abstract 
ideas.

Patentability of “business methods” in Canada
A bit later in Canada, on October 14, 2010, the Federal Court released 
its decision in the appeal of a decision by the Commissioner of Patents 
to deny a patent to Amazon.com for a business method. The decision of 
the Court considered whether a “business method” is patentable under 
Canadian law. The patent application was for a “Method And System For 
Placing A Purchase Order Via A Communication Network”. The claimed 
invention has uses in Internet shopping, where it enables a customer to 
purchase an item with a “single click”. This is the famous “One-click 
patent”. In 2004, a Canadian patent Examiner rejected the patent appli-
cation on the basis of both obviousness and non-patentable subject mat-
ter. Amazon.com subsequently appealed the Examiner’s rejection. The 
Commissioner of Patents ultimately accepted the findings of a Patent 
Review Panel, and overturned the Examiner’s rejection on the basis of 
obviousness, but rejected the claims of the application as non-patentable 
subject matter.

The decision basically concluded that there was no basis for the 
Commissioner’s assumption that there is a “tradition” of excluding 
“business methods” from patentability in Canada and concluded that a 
“business method” can be patented in Canada in appropriate circum-
stances. It is worth noting that an appeal has been filed for this decision 
by the Commissioner and that the decision should be rendered in the 
coming months.

Engineers should consider patenting “business 
methods” to better protect their innovations
In view of those two decisions, it may be worth keeping in mind the 
opportunity of protecting “business methods” associated with a new 
design. In fact, new engineering designs often permit new and non-
obvious ways of conducting business. Those new and non-obvious ways 
of conducting business may show great advantages over prior art ways of 
conducting business. Protecting those new ways of carrying business 
may be pertinent so that if new and non-obvious designs are made later 
on by a third party, say a competitor for instance, those new “business 
methods” will enjoy the benefit of patent protection and the competitor 
will have to think twice prior using his or her innovation to do the patent 
pending or patented “business method.”

Getting patent protection for “business methods” associated with a new 
design may also give additional benefits to business owners. In fact, in 
the case of mergers or acquisitions, having patent protection may add a 
substantial value to the company owning it. In some cases, it will be pos-
sible to license the technology associated with the new design. In such 
cases, having patent protection will definitely give an edge to the licensor 
by ensuring the licensee that patent protection is available and third party 
are deterred from using the technology associated with the new design. 
Moreover, in some instances, a company may discover at some point that 
there is an infringement of a patent owned by a third party. In such cases, 
the matter may be solved by granting a license on a patent owned by the 
company to the third party, provided of course that the company has one. 
This is a great way to avoid a costly and painful patent litigation. 

When creating new designs, engineers should therefore ask themselves 
what advantages their new designs bring over the prior art with respect 
to conducting business and assess whether those should be protected or 
not using a patent. A patent agent may be of great help in order to make 
a sound decision.

by  Alexandre Abecassis

R

N.Ed.

This issue of the IEEE Canadian Review marks Mr. Abecassis’ 30th 
as an Associate Editor, a milestone we heartily congratulate him for.  
His regular “Newslog” department summarizing announcements of 
new technologies and contracts continues to be a reader favourite.   
The department actually slightly pre-dates him, however, having first 
appeared in issue #32, under the direction of then Editor-in-Chief 
Vijay Sood, with Mr. Abecassis joining the publication for issue #37.

What makes a good magazine department? A topic of relevance 
across all areas of technical specialization, and an author with the 
expertise and willingness to commit to writing it on a regular basis. 
If you have an idea for a department, please share it by contacting 
aghdam@ieee.org.

We often are asked about a “View from the East” department to 
complement Terry Malkison’s efforts highlighting developments in 
Western Canada. Any takers?

Alexandre Abecassis, Eng., SMIEEE, is part-
ner of the firm Fasken Martineau DuMoulin  
LLP. He practices in intellectual property and 
more specifically in the  area of patents. As a 
registered Canadian and United States Patent  
Agent, he finds creative and proactive solutions 
that maximize the value  of his clients’ innova-
tions. Alexandre has developed a practice main-
ly  focused on the high-tech sector with innova-
tions in electronics,  software, imaging and 
telecommunication. He has also developed a solid  expertise for 
protecting business methods as well as innovations in the  aerospace 
industry. Alexandre is an  Associate Editor of the IEEE Canadian 
Review, contributing the “Newslog” department.

About the Author
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Thanks to recent negotiations, IEEE members in Canada (except Quebec) 
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professional liability coverage to protect their assets and reputation against 
the cost and serious consequences of a liability claim.

Plan Features Include:
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 • Expert legal counsel 
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  completing the IEEE Risk Management Course** 

*This plan is not available in Quebec.
**The IEEE Risk Management Course can be found in the IEEE eLearning Library at http://www.ieee-elearning.org/.
IEEE has selected Certain Lloyd’s Underwriters for this insurance program. Alternative insurance products may be available in the insurance marketplace. 
R&Q Risk Services Canada Limited is providing this single insurer option on behalf of IEEE. This coverage is available to residents of Canada through R&Q Risk 
Services Canada Limited. Scott Saddington, Chief Executive Offi cer of R&Q Risk Services Canada Limited, acts as an agent with respect to residents of Canada. 
Marketing is developed by Marsh U.S. Consumer, a service of Seabury & Smith, Inc. IEEE prohibits discrimination, harassment and bullying. For more information, 
visit www.ieee.org/web/aboutus/whatis/policies/p9-26.html.

©Seabury & Smith, Inc. 2011
53047 (6/11)

Call Erin Flett at 1.416.865.3353 or visit www.ieeeinsurance.com/reviewpl

To learn more about the     
Professional Liability Insurance 
Plan for IEEE members, 
please call Erin Flett at 
1.416.865.3353 or visit
www.ieeeinsurance.com/reviewpl

NEW Professional Liability Insurance 
Plan Now Available for IEEE Members 
Residing in Canada*

You have the 
big ideas.
We have 
you covered.



28 IEEE Canadian Review — Summer / Été 2011

 

        2010 CONTRIBUTIONS

                          by method of donation

10% Online 19% Cheques

71% Membership Renewal

From the President
I would like to acknowledge and 
thank those of you who have
generously given to the IEEE 
Canadian Foundation in 2010. 

Your gifts have enabled our foun-
dation to continue to enhance the 
learning experience of engineering 
students through our programs of Mc-
Naughton Centres and Scholarships. 

In addition, you have enabled stu-
dents and other recipients to benefit 
others through the co-funding of spe-
cial projects that are in-house (IEEE) 
or outreach programs that develop 
engineering or science skills at pre-
university levels. All our Special 
Grant recipients are required to submit project reports that are saved and 
many of these are highlighted on our website as “Success Stories” and 
also in this magazine. Increasingly, we see the application of technology 
for the benefit of humanity in these projects.

Our General Fund is crucial to our ability to operate each and every 
year, so please continue with your undirected donations and keep our 
base strong. 

Our Endowed Funds enable the foundation to offer a wide range 
of peer recognition awards, scholarships and prizes. If there are spe-
cial circumstances, please consider a personal or corporate directed 
donation to endow an IEEE Canada award or create a new award 
of your choosing. IEEE Canada major awards such as the Electric 
Power, Computer, and Outstanding Engineer awards are available for 
medal endowment.  

I am very appreciative of your past support and earnestly urge you to 
continue to do so and increase your contributions where possible. If you 
have not yet made a donation, I urge you to please do so—we could do so 
much more with your financial support.

If there are ways you feel we can do better, please contact me—I wel-
come your suggestions.

I close by thanking the many IEEE volunteers in Canada that give of 
their time, talents, and energies in the all-volunteer effort which is the 
IEEE Canadian Foundation.  

Yours sincerely,

Robert T.H. (Bob) Alden 
President, 
IEEE Canadian Foundation
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2010 Year in Review — Donations from individuals in 2010 in-
creased to $19,927 from $16,124 in 2009. The corresponding increase 
in the number of donors was from 252 to 334. Of the 334, 16 were from 
outside Canada. The pie chart shows the distribution of contributions be-
tween the IEEE membership renewal process (in US funds), our own 
Canadian online donation service (with receipts by return email), and 
cheques mailed to our treasurer (popular with some of our higher con-
tribution donors). The foundation received a directed donation from the 
IEEE Foundation of $20,000 to endow the IEEE Canada R.H. Tanner 
Industry Leadership Medal, and about $22,000 as a directed donation 
from the Vancouver Section to establish the Vancouver Section Scholar-
ship Fund, which can receive donations via our website.

The foundation created a Canadian Life Members Fund (CLMF) and 
a method whereby Canadian life members can receive a life member pin 
for a minimum donation of $60, or an IEEE milestone pewter coaster for 
a donation of $120 or more. To participate, life members need to donate 
to the CLMF online using our website, or mail their cheque to foundation 
treasurer, Luc Matteau. Either way, you must include your name, IEEE 
membership number and grade, and specify the CLMF. Cheques are to be 
made payable to the “IEEE Canadian Foundation Inc.”

The foundation introduced 
tribute and planned giv-

ing in 2010 and we are 
pleased to recognize 

our first contribu-
tors at the end 
of this honour 
roll. Tribute Giv-
ing includes gifts 
in memory of a 

friend or loved one, 
as well as gifts in 

honour of a living indi-
vidual. Planned Giving in-

volves financial instruments such 
as life insurance, wills, trusts, and retirement plans.

All the different ways to give and donor recognition programs are fully 
described on our website, and a second article in this issue also describes 
all the ways to give.

This year, we introduce in the space below the listing of the Canadian 
IEEE Heritage Circle Members, where we recognize long standing sup-
porters whose cumulative donations since 1995 total $1,000 or more.

IEEE Canadian Foundation
Fondation Canadienne de l’IEEE

2010 Honour Roll of Donors

IEEE Canadian Foundation 
Robert T.H. (Bob) Alden, President 

Phone: 905-828-2866
Luc Matteau, Treasurer 
Phone: 705-743-7712 

456 Rogers Street 
Peterborough, Ontario 

K9H 1W9 
http://ieeecanadianfoundation.org  

president@ieeecanadianfoundation.org 
treasurer@ieeecanadianfoundation.org

MEMBERS OF THE 
CANADIAN IEEE HERITAGE CIRCLE
NICOLA TESLA Level     ($10,000 - $49,999; cumulative)
R.T.H. Alden, Mississauga ON

REGINALD FESSENDEN Level     ($5,000 - $9,999; cumulative)
I. Purdy, Delta BC 
W.S. Read, Corner Brook NL

ADAM BECK Level     ($1,000 - $4,999; cumulative)
D.E. Bawden, Willowdale ON 
R. Bullock, Toronto ON 
I.R. Dutton, Toronto ON      
G.C. Eastwood, Mount Hope ON 
R.D. Findlay, Hamilton ON 
W.J. Friesen, Winnipeg MB 
L. Murphy, Halifax NS 
H.J. Swain, Oshawa ON 
T. Wildi, Quebec City QC (deceased)



29IEEE Canadian Review — Summer / Été 2011 29

2010 IEEE CANADIAN 
FOUNDATION DONORS

Leadership Association

Leader
($10,000–$24,999)
IEEE Foundation

Sponsor
($1,000—$2,499)
Bob Alden

Advocates Association

Gold Advocate 
($500–$749)
Ian Dutton

Silver Advocate
($250—$499)
David Bawden 
Raymond Findlay 
Kan Jin 
Dave Michelson 
Guy Olivier 
Stefan Opalski 
Kevin Peterson 
Sydney Tang 
Simon Taylor

Bronze Advocate
($100–$249)
Anonymous (2) 
Amir Aghdam 
Alan Aitken 
Herbert Barber 
C Blachford 
Elmer Bourque 
Peter Brett 
J Care 
Edward Chillak 
J Deakins 
John Densley 
Clive Eastwood 
Emanuel	 Gianni 
Nicholas Hall-Patch 
Douglas	 Hazelton 
David Hepburn 
Eric Holdrinet 
Andrew Jones 
Dave Kemp 
Bill Kennedy 
Thomas Kern 
Anil Lal 
London Section 
Maike Luiken 
Denard Lynch 
S Mahanti 
Om Malik 
Kelly Manning 
Luc Matteau 
Ehor Mazurok 
Kenneth	 McClymont 
William McDermid 
Robert Merritt 
Andrew Molozzi 
Wooil Moon 
Donald P. Morison 

Hugh Mountain 
M Musick 
Jennifer Ng Ain Kin 
John Osborne 
J Pearce 
John Plant 
R Rahn 
C Robinson 
David Rogers 
Tarunbikash Roy 
Rachad Shoucri 
Tom Skinner 
Guilin Sun 
Hugh Swain 
Lewis Terman 
David Thomson 
Ruth Vant 
Robert  Veitch 
David Whyte 
Paul Zsombor-Murray

Advocate 
($25–$99) 
Anonymous (2) 
Marlon Acosta 
Lucie Adam 
C Adka 
John Ahern 
William D. Aiken 
W Aitken 
G Aitken 
Metin Akgun 
A Alcock 
Donald Allan 
Pierre Antoine 
Pouyan Arjmandi 
Nicolas Saint Arnaud 
J Arsenault 
George Babut 
Harold Baker 
Nelson Balbutin 
M Bar-Urian 
Paul Bates 
D Bates 
F Bates 
H Baumans 
Wayne Best 
William Bishop 
M Bradwell 
James Branson 
E Bridges 
Albert Bridgewater 
William Broughton 
D Burke 
Barry Butwell 
W Cameron 
C Campling 
David Caulfield 
D Chang 
Mark  Christensen 
Richard Clark 
G Clegg 
E Cooper 
Gabriel Cormier 
H Covvey 
Thomas Currie 
Wladyslaw Danielak 
Ronald Darcus 
J David 
Robert Davis 
J Degroot 
John  Driscoll 
William D’Silva 
Steven Dutemple 
W Dutfield 
Brian Eatock 
R Erickson 

R N Evans 
M Fayek 
Jose Figueroa 
R Foisy 
J Foulds 
M Freese 
Wesley Friesen 
Charles Gallant 
James Gilliland 
Radu Giugaru 
Lamberto Gomes 
John Goyo 
H Greenway 
Godfrey Grylls 
T Hamblin 
J Hamilton 
Richard Hampton 
S Han 
Robert Hanna 
C Hansen 
Catalin Harnagea 
D Hayter 
T Heenan 
A Hendry 
RobertHerring 
J Heyworth 
E Hinz 
J Hirsch 
Terrence Holm 
Hans Horisberger 
Paul Hotte 
A Hunter 
G Jackson 
R Jackson 
Jim Jamshedji 
Greg Jarvis 
V John 
Freddy Jost 
E Jull 
Graham Jullien 
Claude Kawa 
Nick Keenan 
L Kessler 
Wallace Khella 
Norman King 
Witold Kinsner 
Laurent Lamarre 
J Lambert 
Nicholas Langlois 
Jacques Le 
Peter Leach 
A Leite 
Michel Lessard 
Ambrose Li 
D Liebich 
Charles Lindeberg 
Wu-Sheng Lu 
J Mac 
K.P. Madanda 
Jaidev Mahajan 
Xavier Maldague 
Howard Malm 
William Marchand 
F Mathers 
Donald Matthews 
Hugh McKay 
James McConnach 
PeterMclaren 
John Mcmullen 
Bill Mcveigh 
W Medweth 
A Mendel 
Michael Mirsky 
Delfin Montuno 
Wooil  Moon 
Jaideep Mumick 
Lawrence Murphy 
Tim Musclow 

J Narraway 
K Natarajan 
Marvin Needler 
Sheldon Newman 
Peter Onno 
Paul Ordas 
Harold Page 
Garrett Paine 
Patrick Palmer 
Neal Patterson 
Serge Pelissou 
Dennis Peters 
Dorina Petriu 
Waldemar Pieczonka 
R Potter 
R Potts 
D Pringle 
James Prosper 
R Przysiezniak 
M Rahman 
S Rauch 
Aloysius Reinders 
Ali Reza 
R Riegler 
W Roach 
Nicholas Rumin 
Werner Scherzinger 
Roger Schinkel 
Monique Schluff 
John Scott 
E Shadeed 
Adel Shehada 
Brian Short 
Bernard Shoub 
James Simpson 
Siu Sing 
Thomas Siu 
Donald Skanes 
L Slaven 
M Spence 
Roberto Speranza 
K Srivastava 
Pmg St.Rose 
Kent Stahn 
David Storrie 
Randall Stubbings 
Takayuki Tanaka 
Honorato Tapang 
Robert Thiessen 
Wayne Timm 
Benjamin Tomhave 
Bryon Tomowich 
Giao Trinh 
R Van 
Luke Van-Dyk 
Norman Von 
Robert Walker 
J Want 
N Wells 
Paul Wiancko 
D Wiegand 
Andrew Willerding 
Howard Wintle 
Kenneth Wu 
Haiqing Wu 
T Wyatt 
Ki-Yuen Yau 
Arthur Yelon 
Guchuan Zhu

In Memory of
Peter I.P. Boulton by Bob Alden
John Watson by the London 
Section

Planned Giving
M.G. Forest

Every gift makes a difference.  This honour roll formally recognizes all donors contributing $25 or more.  
The foundation extends its thanks also to those donors who are not listed.



30 IEEE Canadian Review — Summer / Été 2011

Here are some things to look for when comparing policies:

•	 Does the policy provide prior acts coverage? (i.e., does it cover all 
claims made during your policy’s period, regardless of when the act 
or service occurred?)

•	 Does it pay for defence costs outside 	
	 the policy limits?
•	 Does the policy provide a broad 		
	 definition of professional services to 		
	 include what you do as an engineer? 		
•	 Does it include technology-related 		
	 exposures?
•	 Will it provide a defence in licencing 	
	 board actions?
•	 Does it reimburse you for loss of 

earnings while attending claims hearings or other legal proceedings?
•	 Is a risk management credit available?
•	 Is the policy free of a deductible or retention?

Where can I obtain a professional liability policy?

There are various resources from which to obtain a professional liability 
insurance policy. You may already have a local insurance sales agent for 
other aspects of your home or business, and your agent may have access 
to this type of policy. In addition, you can obtain policies online, or dir-
ectly from insurance companies or third-party brokers who have offices 
in your province. 

The key is to find a resource you can trust that is financially stable, under-
stands the services you provide, includes an updated policy that is in tune 
with the emerging liability climate among technologists in Canada, and 
offers you an affordable, competitive rate.

A new, competitive option is now available to 
IEEE members who reside in Canada.

Thanks to recent insurance carrier negotiations, IEEE 
members in Canada (except Quebec) now have 
access to a comprehensive and competitive alterna-
tive for their professional liability coverage. 

The new Professional Liability Insurance Plan for 
IEEE members in Canada features benefits uniquely 
tailored to protect technology-related professional 
services. Canadian members who are self-employed 
or in a firm may qualify for this coverage, and they 
may find the rates lower because of the group buying 
power of the IEEE membership.

In addition, the plan offers the following:

•	 Choice of liability protection up to $2 million 		
	 per claim/$2 million annual aggregate
•	 Licencing board defence coverage
•	 Expert legal counsel
•	 Deductible-free coverage
•	 Prior acts coverage
•	 Reimbursement for loss of earnings
•	 Broad definition of professional services that 
	 include technology-related exposures

•	 Risk management premium credit of 10 percent upon completing 		
	 the IEEE Risk Management Course

For more details about this new plan, visit:
www.ieeeinsurance.com/canadapl   or,
call Erin Flett at 416-865-3353

This coverage is available to residents of Canada (except Quebec) through R&Q Risk Services Canada 
Limited. Scott Saddington, Chief Executive Officer of R&Q Risk Services Canada Limited, acts as an 
agent with respect to residents of Canada.

IEEE has selected Certain Lloyd’s Underwriters for this insurance program. Alternative insurance prod-
ucts may be available in the insurance market place. R&Q Risk Services Canada Limited is providing this 
single insurer option on behalf of IEEE. Marketing is developed by Marsh U.S. Consumer, a Service of 
Seabury & Smith, Inc.; 55084 I13496 (4/11) ©Seabury & Smith, Inc. 2011

n the old days, if you made a mistake on the job, you admitted 
to it and then business went on as usual. Your client didn’t take 
you to court for damages. Rather you took him to a soccer 
match or hockey game to make up for a mistake, or perhaps 
golfing or skiing.

However over the past several years, pro-
fessional liability claims against individ-
uals and firms providing professional ser-
vices have become more prevalent and 
more expensive throughout the provinces. 
Much of the increased litigation is due to 
more clients realizing their rights and the 
potential to be compensated further for 
damages.

In our increasingly technological society, mistakes and errors happen. 
And with more businesses competing for jobs and using more high-tech 
computer and communication tools, the window opens wider for more 
errors to occur, even among the most diligent professionals contracted to 
perform technology-related services. 

Whether a claim is frivolous or founded, it can cost thousands of dollars 
to defend or settle it. And without adequate professional liability insur-
ance, your assets, reputation and future earnings could be at risk.

What is professional liability insurance?

As a technology professional, you provide services that are specialized. 
When you contract your services, your clients expect you to adhere to a 
certain level of expertise. If something happens and the job goes wrong, 
you can be sued and held financially accountable. 

Professional liability insurance protects your 
finances against potential claims and lawsuits 
made against you by clients. It helps cover the 
costs of defending a claim against you and pays 
damages if you’re found liable. 

Common allegations typically covered by profes-
sional liability policies include negligence, mis-
representation, violation of good faith and fair 
dealing, and inaccurate advice.

Do you really need a policy?

YES, if you own a business, are moonlighting or 
are self-employed. 

It could take everything you own to defend your-
self and salvage your reputation. Lawsuits are 
expensive. Even if the law sides with you, you still 
have to pay court and attorney costs. Professional 
liability insurance pays these costs for you.

Plus, in Canada, most contracts require you to 
have some degree of insurance. If you don’t have 
it, you probably won’t be awarded the contract. 

What should I look for in a policy?

Purchasing a professional liability policy is a smart safety net in light of 
today’s increasing lawsuits against professional service providers, espe-
cially technologists. And even if you already have your own policy, 
reviewing it to make sure it’s up-to-date with current technologies and 
forms is equally important. 

In Canada in particular, the errors and omissions insurance market has 
not developed as quickly as it needs to in order to meet technology-
related exposures. Miscellaneous professional services have not been 
given the attention they need; medical-related services have gained more 
prominent attention in the news as well as in the insurance markets. 
Many insurance companies may have outdated forms or may not have 
expanded or developed their terms to include technology-related expos-
ures. So even if you already have a policy, you should make sure you 
have the most robust policy available to protect you.

Professional Liability Insurance
Are your career, future earnings and assets protected if you’re sued? Are you sure?

 Career / Carrière

I

POLICY SELECTION CHECKLIST:

4	 Provides prior acts coverage

4	 Pays defence costs outside 	
	 policy limits

4	 Features broad definition of 	
	 professional services

4	 Includes technology-related 	
	 exposures

4	 Includes defence in licencing 	
	 board actions

4	 Reimburses for loss of earnings 	
	 while attending hearings, etc.

4	 Offers risk management credits

4	 Is free of deductible or 		
	 retention

WHY ARE PROFESSIONAL LAWSUITS INCREASING?

	 1.	 Competition
	 2.	 Use of riskier, more high-tech equipment
		  and tools
	 3.	 Cost of business is more expensive

Someone has to pay for mistakes!
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Concussions, Athletics and the Profession of Engineering
By Terrance Malkinson

 Biomedical Engineering / Génie Biomédical 

raumatic Brain Injury (TBI) resulting from athletic involve-
ment is attracting considerable attention. Immediate medical 
care costs are considerable. Some patients live with lifelong 
disabilities. Many are unable to return to their work because 
of physical or mental disabilities. Adverse long-term behav-

ioral and personality changes resulting from TBI may predispose indi-
viduals to progressive dementia, disinhibition, impulsivity, aggression, 
and violent behavior. 

The Trauma Association of Canada (TAC) [www.traumacanada.org] is a 
multi-disciplinary society of the College of Physicians and Surgeons of 
Canada dedicated to reduce the incidence of injury, ensure optimal care 
of the injured patient, and provide leadership in collaboration with other 
health care providers, agencies, and individuals for physicians and sur-
geons, allied health care professionals and the Canadian community at 
large. As stated on their website:

“For severe TBI, immediate medical costs are more than $400,000, post-
treatment costs can amount to more than $60,000 each year. In Canada 
and the USA, it is estimated that 2% of the population live with lifelong 
disabilities resulting from TBI. More than 100,000 people in Canada are 
admitted to hospital with mild to moderate closed head injury.”

Today, athletes participating in many sports are experiencing a dramatic 
increase in concussion injuries. The romantic image of children playing 
hockey on a pond that appears on Canada’s five-dollar bill is being 
replaced by disturbing pictures of athletes lying unconscious. This is 
resulting in an ever-growing list of athletes severely affected by head 
injuries including high profile stars such as Sidney Crosby as well as 
amateurs and young children. Although hockey is currently the subject 
of much media attention concussions occur in many sports and also 
occur as a result of incidents that have no association with sports. Bigger 
and faster players are colliding with each other and with surfaces at 
higher speeds. Athletes are often outfitted with body-armour type equip-
ment that gives them a feeling of invincibility. There is a sense that the 
athletics establishment does not recognize the seriousness of the prob-
lem. Many athletes and sports administrators think that the game is “just 
fine as it is.” The culture of aggressive speed, body contact and fighting 
is valued by many athletes, the media, and fans.

It is important to remember that participation in athletic activities is an 
honorable pursuit that facilities development—building character and 
teaching life skills important for personal and career success. 
Internationally, it is better that nations work out their differences on the 
athletic field rather than on the battle field. Unavoidable accidental 
injury will always occur, regardless of safeguards. The athletics sector 
has a large product and services economic impact and is generally 
recession-proof and somewhat insensitive to economic fluctuations. 

Politicians, sports administrators, team owners, corporate sponsors, 
media, police, health care providers, fans, parents, and the athletes them-
selves are becoming increasingly concerned. Young people, student-
athletes and professional athletes participating in many sports are experi-
encing serious acute and chronic health impairment resulting from single 
or multiple blows to the head. 

The Injury
Definition of concussion is vague and diagnosis is achieved through a 
variety of symptoms. The brain weighs about three pounds. It floats 
inside the skull, surrounded by a thin layer of spinal fluid, not quite in 
contact with the skull. A concussion often is a direct result of a rapid 
front-to-back or side-to-side movement of the head. Brain tissue is jelly-
like in consistency, and damage results as the brain ricochets back and 
forth colliding with the sides of the skull. The brain may bleed and/or the 
neurons and pathways that we use to think, learn and remember are dam-
aged. Concussions can cause acute symptoms of headache, nausea, diz-
ziness, and unconsciousness. Chronic symptoms might include trouble 
with lights and sounds, memory problems, difficulty in multi-tasking, 
depression, violence and progressive dementia. Simply put, the brain 
doesn’t work the way it did before. Medical research is ongoing and new 
knowledge is emerging on how concussions can be avoided, identified 
and treated.

The Center for the Study of Traumatic Encephalopathy (CSTE) [www.
bu.edu/cste] is a leader in research on head trauma in sports. The CSTE 

T
Brain Bank collects and studies post-mortem human brain and spinal 
cord tissue to better understand the effects of trauma on the human nerv-
ous system. The CTSE has analyzed the brains of former athletes upon 
their death and found that many showed signs of Traumatic 
Encephalopathy. Athletes include former NFL players, college and high 
school football players, hockey players, pro wrestlers and boxers.

It is clear that there is a pressing problem and that something must be 
done about TBI and quickly. A multi-pronged and multi-disciplinary 
approach to changing the athletic culture is needed. Prohibiting deliber-
ate hits to the head coupled with severe penalties to curb even the temp-
tation to transgress are starting points. Every stakeholder has an interest 
and social responsibility to set the boundaries and enforce them. 

Canadian Research
A research study was recently published entitled “Effect of Bodychecking 
on Rate of Injuries Among Minor Hockey Players” [Open Medicine, 
5(1), 2011, www.openmedicine.ca/article/view/246/391] by Michael 
Cusimano et al of the Injury Prevention Research Centre at St. Michael’s 
Hospital in Toronto [www.stmichaelshospital.com/programs/trauma]. 
They found that 9- and 10-year-old minor league hockey players were ten 
times more likely to suffer a brain injury after body-checking was 
allowed in the 1998/1999 season. Attendance at an emergency depart-
ment due to a brain injury from body-checking increased significantly 
among all minor hockey players after body-checking rules were relaxed. 
While all age groups showed increases in injuries, the youngest were the 
most vulnerable. 

In another Canadian study researchers found that coaches and teammates 
have a greater influence on young players than their parents. This study 
published in the journal Leadership Quarterly and conducted at the 
Universities of Manitoba, Queen’s, and Regina looked at 183 male 
hockey players of average age of 13 years in two Ontario leagues. 
[“Coaches Matter More than Parents in Promoting on-Ice Aggression.” 
www.umanitoba.ca/news/blogs, March 10th, 2011]. The study found that 
the more coaches and parents endorsed aggression, the less likely players 
were to view them as leaders worthy of following. Nick Turner, one of 
the study’s authors states that “What should really be taken away from 
this study is that we should really think carefully about the selection of 
team coaches and the messages that they send their teams.”

The largest concussion study ever conducted in professional hockey was 
recently published [May 17, 2011] in the Canadian Medical Association 
Journal [www.cmaj.ca]. Entitled “A prospective study of concussions 
among National Hockey League players during regular season games: 
the NHL-NHLPA Concussion Program," this Canadian study contributes 
to our understanding of the natural history of concussion suffered by 
male professional ice-hockey players. Researchers at the Sport Medicine 
Centre in the University of Calgary’s Faculty of Kinesiology in conjunc-
tion with the NHL and the NHL players association compiled reports 
from every team doctor over the period 1997-2004. Data for the years 
2006-2011 is slated for release later this year. Post-concussion headache, 
low energy or fatigue, amnesia and abnormal neurologic examination 
were significant predictors of time loss among professional hockey play-
ers. The report concludes with the suggestion that “more should be done 
to educate all involved with the sport.”

The Role of Engineers and Scientists
Engineers and scientists in their professional and objective role to protect 
the public interest have in the past and must in the future play a manda-
tory role in the design and testing of athletic sporting facilities and sport-
ing equipment as well as in the setting of standards. Sports administra-
tors and manufacturers must be compliant with their directives. 
Biomedical engineers and medical scientists must play a role in the 
development of instrumentation for diagnosis and treatment of athletes 
that regrettably become injured. Medical protocols need to be developed 
by independent health care professionals and complied to by sports 
administrators when an incident occurs.

Helmet design as an element of athlete protection is evolving. Mark 
Messier spent a quarter of a century in the NHL with the Edmonton 
Oilers, New York Rangers, and Vancouver Canucks and is considered 
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how we understood and dealt with head injuries in sports. They will ask: 
How is it possible we didn’t know, or chose not to know? For players or 
former players, owners, managers, coaches, doctors and team doctors, 
league executives, lawyers, agents, the media, players’ wives, partners 
and families, it’s no longer possible not to know and not to be afraid, 
unless we wilfully close our eyes ... The NHL has to risk the big steps that 
are needed: If some of them prove wrong, they’ll still be far less wrong 
than what we have now. It is time to stop being stupid.” 

Participation in athletics is important to our culture and has many bene-
fits including building citizens that serve our society well; investment in 
reducing brain trauma is well justified. However, for some sports, the 
risk-taking is a key draw, with thrill-seeking a strong motivator for par-
ticipants. So while it will never be possible to eliminate brain trauma in 
sports completely, with innovation and respect, we will mitigate the risk.

one of the great NHL players. The Messier Project [www.themessierpro
ject.com] is an initiative aimed to change priorities in the sport by 
encouraging athletes to play smart and choose the best protective equip-
ment. The Messier Project is promoting the innovative M11 helmet, 
which features a liner that uses an impact attenuation system to manage 
energy transfer from direct impact. Helmets may prevent a skull fracture 
but will not necessarily prevent the brain from injurious movement 
within the skull.

Engineers who are members of professional associations must bring 
attention to the issue of TBI mitigation. The American Society for Testing 
and Materials International [www.astm.org] is a globally recognized 
leader in the development and delivery of international voluntary con-
sensus standards. The Canadian Recreation Facilities Council [www.crfc.
ca] is a recognized national leader and advocate for all recreation facility 
associations and similar organizations. The IEEE [www.ieee.org] in its 
role as the world’s largest professional association for the advancement 
of technology has an important role through the activities of societies 
such as Engineering in Medicine and Biology, Product Safety 
Engineering, as well as through its standards association and working 
groups. Education of athletes, coaches and parents is essential. Hockey 
Canada has a concussion awareness program with information and 
resources at: www.hockeycanada.ca/index.php/ci_id/60967/la_id/1.htm . 
The Journal of Trauma Injury, Infection, and Critical Care [http://jour
nals.lww.com/jtrauma] focuses specifically on traumatic injuries.

Conclusion
Ken Dryden, former Member of Parliament for York Centre, seven sea-
son NHL player, and a member of the Hockey Hall of Fame recently 
published an article in The Globe and Mail “Ken Dryden on Hockey 
Violence: How Could we be so Stupid?” March 12, 2011 [www.
theglobeandmail.com]

“We can only say that we didn’t want to know. We thought—we hoped—
there wasn’t a problem, because if there were, something would need to 
be done, and we didn’t want to do it. To do something would change the 
nature of the game ... The voices of the future will not be kind to us about 
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very year, Canada’s Scientific Research & Experimental 
Development (SR&ED) tax credit program delivers approxi-
mately $4 billion in R&D tax credit incentives to Canadian 
businesses. A surprisingly large portion of this $4 billion —

likely half of it — makes its way into the engineering community. 

Any company that has had its SR&ED claims audited within the last four 
years has likely found that Canada Revenue 
Agency (“CRA”) has substantially tightened its 
eligibility criteria. 

To be fair, some of this tightening is justified and 
is supported by the governing legislation —
which in this case is the federal Income Tax Act 
(the “Act”). The Act is surprisingly vague —
about 250 words — in defining the type of work 
that qualifies as SR&ED. The Act is further clarified by about 125 or so 
rulings issued by the Tax Court Canada and other courts including the 
Federal Court of Appeal.

CRA publishes various administrative policies and interpretation bul-
letins on SR&ED that are available on its website. However it is import-
ant to understand that these documents are not law. Rather they are 
statements of administrative policy intended to inform taxpayers how 
CRA auditors are going to interpret the law. Generally, CRA auditors 
will adhere to these, however, any taxpayer attempting to cite these in 
defence of their claim may be surprised to find that they are not obliged 
to do so. It is interesting to note that CRA’s website does not provide a 
copy of the Act. 

Unfortunately for taxpayers, the number of SR&ED eligibility rulings 
that are not supported by either the legislation or any court precedents 

has been increasing over the last few years. However, recognizing these 
is beyond the expertise of both taxpayers and most accountants.

How severe is the problem? Severe enough that the federal government 
has recently set up two separate investigations to review the situation. In 
September 2009 the Taxpayer’s Ombudsman was tasked with a “sys-
temic inquiry” aimed at finding out if CRA has correctly administered 

the SR&ED program in accordance with the 
existing legislation. The Ombudsman’s report has 
been delayed three times and is now expected to 
be released sometime in late 2011. In October 
2010, Ottawa set up a six-member SR&ED 
expert review panel to review the economic bene-
fits of all government funding for R&D, includ-
ing SR&ED. The expert panel received approxi-
mately 200 submissions. The following excerpt is 

taken from the submission made by The Canadian Federation of 
Independent Business:

“There is concern with inconsistency in the decisions being made on SRED 
applications. Some members have had their applications denied after hav-
ing had it accepted for the exact same type of work a year earlier while 
others have told us about firms doing similar types of R&D but having one 
application accepted in one part of the country but denied in another.”

We see two possible reasons for the growing number of flawed SR&ED 
assessments: First, the government has been in cost-containment mode 
for several years and has now entered a new phase of even more vigorous 
cost cutting. Second, the surge of program review activity (Ombudsman 
inquiry, Jenkins Expert Panel, etc.) is triggering a series of policy 
“adjustments” that are rippling through CRA’s SR&ED organization with 
somewhat unpredictable results.

Research and Development Tax Credit Claim Denied?
Know your options… 
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edition, this edition is revised 
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he preparation had been exhaust-
ive—of that they were confident. 
The 30-odd member team mounting 
Region 7’s second Teacher In 

Service Program (TISP) workshop had recruited 
enthusiastic teachers and dedicated IEEE 
Canada volunteers from Victoria to 
Newfoundland. As the two-day program held 
April 28-29 in Mississauga came to a close, 25 
windmill designs now graced the display table; 
earlier that day as many LEDs had lit up one-by-
one as participants correctly configured the 
resistors in the voltage divider exercise.

But as the wrap-up panel discussion began, the 
questions going through Region 7 TISP 
Committee Chair Anader Benyamin’s mind 
were: “Had they really connected with these 
teachers? Could they all build on the relation-
ships established?” Then, Brad North, technol-
ogy teacher at Rick Hansen Secondary School 
in Mississauga, took the microphone.

“It’s as if I have found my long-lost cousin 
here,” North explained. “I have been looking for 
engineers to help me with all these engineering 
concepts and you have been looking for teach-
ers.” It seemed that Benyamin and his “team-
mates” had done more than connect: they’d hit 
one out of the ballpark!

While the workshops provide the ideal in one-
on-one training, Toronto Section TISP co-chair 
Patrick Finnigan and Hamilton Section Life 
Member Dave Hepburn have found other ways 
of reaching teachers. Dating back to 2007, 
Hepburn began staffing an IEEE booth at the 
Science Teachers’ Association of Ontario annu-
al conference. More recently, he and Finnigan 
have been giving a workshop demonstrating one 
of the 85 lesson plans on TryEngineering.org, 
an on-line resource developed jointly by IEEE 
and IBM. The lesson plans can all be comple-
mented with research activities, Finnigan says. 

“But the core of each lesson plan is building 
something—that’s what engineering is all 
about.”

For students considering careers in technology/
engineering/science, there’s nothing quite like 
having someone from industry to provide that 
“real world” perspective. Luckily for students of 
North and his teaching colleagues, Finnigan’s 
Toronto Section TISP Co-Chair partner, Dennis 
Cecic, can do just that. A training engineer with 
Microchip Technology Inc, Cecic teaches other 
engineers how to develop programs for micro-
controllers. After being recruited several years 
ago to serve as a judge in a robotics competition 
organized by North and others, Cecic saw an 
opportunity to help upgrade the robots’ micro-
controllers from 8-bit to 16-bit.

“With these microcontrollers you can run a 
TCP/IP stack,” says Cecic. “In the future, the 
robot can even host a website so an iphone can 
load the status of the robot in realtime, adding a 
networking component to the project.” Cecic is 

currently working with a group North helped 
found—the Computer Engineering Teachers 
Association—to develop a five-day workshop 
to allow the robot project to be adopted by other 
school boards. While he acknowledges teachers 
can already choose a commercially available 
pre-packaged robotics kit, he projects the cost 
of what he and North are developing will be 
considerably less, likely under $100.

In Vancouver’s University Hill Secondary 
School, activity costs are definitely a concern for 
science teacher Vincent Tang, another TISP par-
ticipant. Any hands-on activity must be inexpen-
sive enough to be replicated sufficientlty  so that 
materials don’t need to be moved from class to 
class, he says. Another challenge he faces is 
balancing the increasing depth of the B.C. sci-
ence curriculum with the benefits of explora-
tion—“keeping them just as enthusiastic as they 
probably were in Grade 8. Even at the senior 
level, exploration is still pretty important.” Tang 
sees the windmill activity as meeting both 
needs. “There’s a real depth to the unit. I see our 
society slowly moving towards wind power—it 
can capture students’ imagination.” 

While for North the metaphor was kinship in 
describing how TISP brings together engineers 
and teachers, for Tang it was dialogue, a feature 
of the Mississauga workshop’s panel discussion 
conducted by veteran TISP volunteer Jennifer 
Ng from Ottawa Section. “I was quite delighted 
to hear that both sides see a need for each other,” 
Tang recalls. “It was the first time I’ve been in a 
conversation where there was a connection 
between the two. I look forward to more!” With 
the next TISP workshop scheduled for Vancouver 
in 2013, Tang and his colleagues won’t have to 
go far to advance that dialogue.

As Region 7’s TISP Committee now looks to the 
2013 workshop, many thanks are due to IEEE 
EAB for its generous and continued support.

There are a number of redress measures available for taxpayers that have 
experienced a flawed assessment. In some cases it might be possible to get 
a slightly improved outcome by dealing with the auditor or the local CRA 
office directly before the assessment is issued. Sadly, we are finding that 
CRA has become much less open to this approach. In today’s climate, 
there are really only two choices for redress on denied SR&ED claims: 
serving a Notice of Objection (“NoO”) or going to the Tax Court 
(“TCC”). 

The NoO route is potentially useful for specific expenditure issues in an 
otherwise eligible claim, but are generally of little value on science eli-
gibility issues. Another drawback is that the backlog of SR&ED related 
objections is now so large that it will take from 24 to 36 months for the 
process to even start. However the real problem with the NoO route is 
that you’re still dealing with CRA personnel who are operating under the 
same set of administrative policies that very likely gave rise to the prob-
lem in the first place.

The TCC route is really the only viable choice if the issues involve sci-
entific eligibility. The advantage that TCC has over all other redress 
options is that the dispute is adjudicated on “neutral” ground: solely in 
accordance with the provisions of the Act and precedents set in previous 
court rulings. CRA “policies” are essentially removed from the equation. 
The TCC route can also be substantially faster than the NoO. However, 
the TCC route is a highly structured, formal process for which taxpayers 
should seek legal representation. Another plus for the TCC route is the 
possibility of a pre-trial settlement conference, which can substantially 
reduce the time and costs required.

David Hearn, CET
Managing Director, Scitax Advisory Partners LP
David David Hearn is a senior expert in planning, preparing and 
defending SR&ED tax credit filings. He has more than 15 years 
experience in the SR&ED field, 10 years of which were served 
with a multinational chartered accounting firm. Prior to this he 
held engineering and R&D positions in the electronics industry.
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Richler & Tari Tax Lawyers 
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Christina is a tax litigation lawyer who has practiced exclusively 
in the field of taxation since 1987. She was called to the Bar in 
1984. From 1989 until 1997 she was a tax litigation counsel with 
the Canadian Department of Justice where she represented the 
Crown in Tax Court of Canada and other legal actions pertaining 
to taxation. 
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IEEE Canada Mentors and Teachers: A Meeting of Long-Lost Cousins
Region 7 holds its 2nd TISP workshop with participants from coast to coast
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A correctly wired voltage divider brings the smile 
lighting up the face of TISP participant Christopher 
Simon (left), as IEEE mentor Dave Hepburn looks on. 
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u	 Many people fail to achieve their leadership potential because they 
unintentionally get in their own way. Based on their research 
encompassing a wide variety of organizations, Anne Morriss, 
Robin Ely, and Frances Frei identify five barriers preventing good 
managers from transitioning to good leaders. [Harvard Business 
Review. 89(1/2):160-163. January-February, 2011. www.hbr.org]. 
Barriers to leadership success include an overemphasis on personal 
goals, protection of your personal public image, turning competi-
tors into two-dimensional enemies, failure to solicit support and 
advice, and waiting for permission to lead. The authors conclude 
“being a leader means making an active decision to lead.” 

u	 Continuing in the same issue of Harvard 
Business Review with the theme of leadership 
potential, Linda Hill and Kent Lineback come 
to the conclusion that managers often reach a 
certain level of proficiency and then stop short 
of their real potential. Their ideas are discussed 
in “Are You a Good Boss or a Great One?” [pp. 
125-131]. The authors discuss three strategies 
that managers might use to avoid stagnation. 
They offer an assessment tool for “measuring 
yourself on the three imperatives” to help you 
get started on the path to growth.

u	 A rapidly increasing number of people are 
using mobile devices to access the Internet. 
Jamie Seeholzer and Joseph Salem have 
explored through student focus groups the use 
and expectations for an academic library’s 
mobile web site. [“Library on the Go: A Focus 
Group Study of the Mobile Web and the Academic Library,” 
College and Research Libraries. 72(1):9-20. January, 2011]. 
Through their research they found that students were interested in 
mobile access to the library catalogue, research databases and refer-
ences services. Additionally, they preferred contacting and being 
contacted by the library using text messaging. Their report provides 
insights into how to design a library's mobile website.

u	 Canadian Colleges are becoming an increasing presence in the 
research community utilizing their expertise in facilitating mutual-
ly beneficial applied research and commercialization solutions to 
industry. The Colleges Ontario Network [www.conii.ca] is a net-
work of 20 Ontario colleges dedicated to connecting business with 
collegiate applied research and commercialization expertise. From 
its founding in 2006, it has successfully helped many small and 
medium enterprises solve their technical problems, adopt new tech-
nologies for the marketplace, and develop new or improved prod-
ucts and processes. Information on services, the project proposal 
process, identification of funding sources, industry testimonials, 
and success stories of practical solutions to industry problems are 
provided on their website. 

u	 No one can predict the future with certainty; however you can 
increase your chances of success by developing a future conscious-
ness. Cynthia Wagner provides a listing of 70 jobs that are fore-
casted to emerge in “70 Jobs for 2030,” [The Futurist. 45(1):30-33. 
January-February, 2011. www.wfs.org]. The author also discusses 
three basic approaches used when thinking about future careers. 
Looking at the past, a special report in IEEE Spectrum [January, 
2011. pp 27-63] provides a summary on each of what it believes to 
be the “Top Eleven Technologies of the Past Decade.” Each of the 
eleven summaries provides valuable glimpses into the technology, 
its development, and its impact.

u	 A series of feature articles in The Atlantic discusses skyscrapers 
and their potential to make cities more affordable and architectur-
ally interesting. [307(2). pp. 40-57. March, 2011. www.theatlantic.
com]. In “How Skyscrapers Can Save the City,” Edward Glaeser 

Engineering Management:  What’s New in the Literature?

discusses how skyscrapers can do much more than sim-
ply provide space for people; rather they can also con-
nect people, foster creativity, and accelerate social 

progress. In “How High Can We Go?” Alexis Mandrigal discusses 
technology and financial challenges required to construct tall build-
ings. Currently, the world’s tallest building is the 160-story, 2,717-
foot Burj Khalifa in Dubai. In “The Architect of the City,” Benjamin 
Schwarz reviews the work of Louis Sullivan, considered the “father” 
of architectural modernism and the skyscraper, as well as mentor to 
Frank Lloyd Wright, creator of some of America’s greatest buildings. 

u	 Peter Elkind and David Whitford provide an in-depth investigative 
report on one of the worst industrial disasters in history—the BP 
Gulf Oil disaster in “An Accident Waiting to Happen”. [FORTUNE 
Magazine [163(2):105-132. February 7, 2011. www.fortune.com]. 
This comprehensive report analyses this tragic event from its ante-
cedent environment to where we are now.

u	 A feature report on Biomass as a fuel for 
the 21st century is provided in Green Building 
Magazine [20(3):30-53. Winter, 2010. www.
greenbuildingmagazine.co.uk]. In a series of 
articles, it is described how biomass from 
forestry-sourced wood can be a natural and 
renewable fuel that is grown and harvested in 
a manner not at the expense of other uses for 
wood. The advantages of biomass as a fuel 
discussed in the articles include: it can be 
grown locally close to where the energy is 
needed; it is energy secure; it requires simple 
technology; and, it is environmentally protect-
ive. Case studies are provided where wood has 
been successfully used as a fuel. Other topics 
discussed in the feature report include bio-
mass technology adoption and a discussion 
forum on whether biomass is actually a green 
fuel or not.

u	 In a special infrastructure report in Engineering News-Record, 
Aileen Cho describes the construction of three subway transit exten-
sion tunnels in New York City. [“Cavernous Crusades”. 266(4):26-
33. February 7, 2011. www.enr.com]. Three giant tunnel boring 
machines are now at work deep beneath New York City to meet the 
needs of hundreds of thousands of commuters. Many engineering 
firsts are associated with this multi-billion dollar project. One of 
these is the use of “ground-freezing technique” to overcome the 
challenges of boring through soft and wet soil. 

u	 A good and relevant business model is essential for success of the 
organization, however it is often difficult for business leaders to 
determine the best model. Ramon Casadesus-Masanell and Joan 
Ricart discuss the essentials of a business model, the characteristics 
of a good business model, how business models generate virtuous 
cycles, competing with business models, and a comparison among 
business models vs. strategy and vs. tactics in [“How to Design a 
Winning Business Model” Harvard Business Review 89(1/2): 100-
107. January-February. 2011]. This is one of several articles in this 
issue of HBR that focuses on business model innovation.

u	 Airline travel is seen by many as challenging. Business Traveller has 
published a supplement “Airline Survey: Your Essential Guide for 
2011” [34(9) suppl. 2010] that provides information in helping you 
choose the best airline, class, and seat for your trip. This survey was 
created in conjunction with Seatplans.com [www.seatplans.com] 
and provides comprehensive information for many airlines and their 
aircraft on plane type and class; seat configuration, pitch, width, 
length, recline, and type; personal screens; audio-video; and power 
source. The “Seatplans” website provides you with an interactive 
opportunity to enter your journey details, compare statistics and rat-
ings for airlines and individual flights, share your experiences, and 
view detailed seating plans.

by  Terrance Malkinson
On:	 Leadership Potential, Mobile Access to Academic 

Libraries, Canadian College/Industry Partnerships, 
Careers of the Future, Skyscraping City Savers, 
Report on BP Gulf Oil Disaster, Subway Expansion 
Innovation, Business Model Innovation, Airline 
Travel

Author biography: see page 33
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EASTWEST
Joint 20th IEEE Int’l Symposia on Applications of Ferroelectrics 
/ Piezoresponse Force Microscopy & Nanoscale Phenomena in 
Polar Materials
2011-07-25...27, Vancouver, BC
http://www.sfu.ca/isaf2011

IEEE International Geoscience and Remote Sensing Symposium 
(IGARSS)
2011-07-24...29, Vancouver, BC
http://igarss11.org

IEEE Pacific Rim Conference on Communications, Computers 
and Signal Processing (PacRim) 
2011-08-23...26, Victoria, BC
http://www.ece.uvic.ca/~pacrim

5th Int’l Symposium on Empirical Software Engineering and 
Measurement (ESEM) 
2011-09-22...23, Banff, AB
http://esem.cpsc.ucalgary.ca/esem2011

19th IEEE Int’l Conference on Network Protocols (ICNP) 
2011-10-17...20, Vancouver, BC
http://www.cs.utah.edu/~mprobst/ICNP2011

IEEE Haptics Symposium (HAPTICS) 
2012-03-04...07, Vancouver, BC
http://hapticssymposium.org

IEEE Int’l Magnetics Conference (INTERMAG)
2012-05-07...11, Vancouver, BC
http://www.intermagconference.com

22nd IEEE Int’l Symposium on Personal, Indoor and Mobile 
Radio Communications (PIMRC)
2011-09-11...14, Toronto, ON
http://ieee-pimrc.org/2011

IEEE Petroleum and Chemical Industry Technical Conference 
(PCIC) 
2011-09-19...21, Toronto, ON
http://www.ieee-pcic.org/Conferences/2011_Toronto

7th Int’l Workshop on Fibre Optics and Passive Components 
(WFOPC)
2011-07-13...15, Montréal, QC
http://www.wfopc2011.com

IEEE Photonics Society Summer Topical Meeting Series 
2011-07-18...20, Montréal, QC
http://www.i-leos.org

Ninth Annual International Conference on Privacy, Security and 
Trust (PST) 
2011-07-19...21, Montréal, QC
http://www.unb.ca/pstnet/pst2011

IEEE International Symposium on Robotic and Sensors 
Environments (ROSE) 
2011-09-17...18, Montréal, QC
http://rose2011.ieee-ims.org

IEEE Int’l Conference on Virtual Environments, Human-
Computer Interfaces and Measurement Systems (VECIMS) 
2011-09-19...21, Ottawa, ON
http://vecims2011.ieee-ims.org

IEEE Int’l Conference on Computational Intelligence for 
Measurement Systems and Applications (CIMSA) 
2011-09-19...21, Ottawa, ON
http://cimsa2011.ieee-ims.org

10th Annual Workshop on Network and Systems Support for 
Games (NetGames) 
2011-10-06...07, Ottawa, ON
http://www.discover.uottawa.ca/netgames2011

IEEE Int’l Conference on Communications (ICC)
2012-06-10...15, Ottawa, ON
http://www.ieee-icc.org/2012

IEEE/MTT-S Int’l Microwave Symposium (MTT)
2012-06-17...22, Montréal, QC
http://www.mtt.org

79th ARFTG Microwave Measurement Conference (ARFTG)
2012-06-22, Montréal, QC
http://www.arftg.org

American Control Conference (ACC)
2012-06-27...29, Montréal, QC
http://a2c2.org/conferences/acc2012

CENTRE

2012-04-29...05-02, Montréal, QC
http://www.ieee.ca/ccece12

25th IEEE Canadian Conference on Electrical and Computer 
Engineering (CCECE)

Conferences: IEEE & Collaboration • Canada • 2011

IEEE Electrical Power & Energy Conference (EPEC) 

2011-10-03...05, Winnipeg, MB
http://www.ieee.ca/epec11
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Regular Paper Submission
Please submit original full length paper(s) to the Technical Program Committee using the on-line sub-
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Tutorials Chair at tutorials@ccece2012.org.
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For industrial exhibits please contact the Industrial Exhibits Chair at exhibits@ccece2012.org.
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Questions or Comments
To volunteer as a reviewer, please contact Tech. Program Co-Chairs: Scott Yam (scott.yam@queensu.
ca), Lacra Pavel (pavel@control.toronto.edu) and Gerry Moschopoulos (gmoschopoulos@eng.uwo.ca).
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CCGÉI 2012 (25e anniversaire)
25ème Congrès canadien de génie électrique et informatique

 29 avril au 2 mai 2012, Montréal, Québec

“Vision pour un futur plus écologique"
Appel de communications et propositions
Le Congrès canadien de génie électrique et informatique édition 2012 (CCGÉI 2012) aura lieu à 
Montréal (Québec), Canada du 29 avril au 2 mai. Le CCGÉI 2012 constitue un forum où les recherches 
et développements en génie électrique et informatique effectués au Canada et dans le reste du monde 
sont présentés. Les conférenciers de séances plénières incluent Vahid Tarokh de l’Université Harvard, 
Peter Caines de l’Université McGill et Gregor Bochmann de l’Université d’Ottawa.

Nous vous invitons à présenter des communications, en français ou en anglais, pour les symposiums 
suivants :

N.B.: Les articles sélectionnés pour cette conférence seront proposés pour publication dans l’IEEE 
Systems Journal et le Journal canadien de génie électrique et informatique, après un autre cycle de 
révision. Les personnes qui souhaitent soumettre des communications sur un thème autre que ceux 
indiqués ci-dessus sont encouragés à le faire dans le cadre d’un symposium « général ».

Soumission d’une communication régulière
Veuillez soumettre votre (vos) communication(s) originale(s) complète(s) au Comité du programme 
technique en utilisant le processus de soumission en ligne sur notre site web à http://www.ccece2012.
org avant le 7 janvier 2012. Cliquer sur « Appel de communications » et suivre les instructions fournies.

Soumission d’une proposition de séance didactique et d’atelier
Les propositions de séance didactique et d’atelier d’une demi-journée devraient être soumises avant 
le 2 décembre 2011 au président en charge des séances didactiques à tutorials@ccece2012.org.

Dates importantes
Date limite des propositions de séance didactique ou d’atelier: � vendredi 2 décembre 2011	
Date limite d’envoi de communication complète: � vendredi 7 janvier 2012	
Date de notification d’acceptation : � vendredi 24 février 2012	
Date limite d’inscription des auteurs : � vendredi 9 mars 2012	
Date limite d’inscription anticipée : � vendredi 30 mars 2012

Expositions industrielles et parrainages
Pour les expositions industrielles, veuillez contacter le président en charge des expositions industri-
elles à exhibits@ccece2012.org. Pour les parrainages, veuillez contacter le président en charge de 
ces dossiers à sponsorship@ccece2012.org.

Appel pour réviseurs, questions ou commentaires
Pour agir bénévolement comme réviseur, svp contactez les co-présidents du programme technique: 
Scott Yam (scott.yam@queensu.ca), Lacra Pavel (pavel@control.toronto.edu) et Gerry Moschopoulos 
(gmoschopoulos@eng.uwo.ca).

Pour toutes autres questions ou commentaires, svp contactez le président de la conférence: Amir G. 
Aghdam. Ph: 514 848-2424 Ext. 4137, Fax: 514 848-2802 Email: aghdam@ece.concordia.ca

• 	 Circuits, dispositifs et systèmes
Prés: Drs. Karim Karim (University of Waterloo), 
Shahriar Mirabbasi (University of British Columbia)

•	 Commande et robotique
Prés: Drs. Stephen Smith (University of Waterloo), 
Joshua Marshal (Queen’s University)

• 	 Électronique de puissance et systèmes énergétiques
Prés: Drs. Bala Venkatesh (Ryerson University), 
Olivier Trescases (University of Toronto)

• 	 Traitement du signal et multimédia
Prés: Drs. Fabrice Labeau (Université McGill), 
Xianbin Wang (University of Western Ontario)

• 	 Ordinateurs, logiciels et applications
Prés: Dr. Jagath Samarabandu 
(University of Western Ontario) 
Hamid Mcheick
(Université du Québec à Chicoutimi)

•	 Informatique santé et biomédicale
Prés: Dr. Carolyn McGregor 
(University of Ontario Institute of Technology) 
Tiago H. Falk 
(Institut National de la Recherche Scientifique)

• 	 Communications et réseaux
Prés: Drs. Anader Benyamin-Seeyar (Université 
Concordia), Shahram Yousefi (Queen’s University), 
Mark Coates (Université McGill)

http://www.ccece2012.org
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