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Purpose and outlinePurpose and outline

• Purposeu pose
– to explore the ways in which ‘smart grids’ can 
promote increased use of renewable electricity

• Outline
– Context

f– Definitions
– Smart grids and renewable electricity
Sample project– Sample project

– Mutual learning
– Summary and discussionSummary and discussion
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ContextContext

University of Waterloo

3www.wise.uwaterloo.ca; www.environment.uwaterloo.ca



Definitions: I. Smart GridsDefinitions:  I. Smart Grids

• means different things to different people!
• US Department of Energy,                                               
The Smart Grid:  An Introduction
– “An automated widely distributed energy delivery– An automated, widely distributed energy delivery 
network, the Smart Grid will be characterized by a two‐
way flow of electricity and information and will be capable 
of monitoring everything from power plants to consumer g y g p p
preferences to individual appliances.  It incorporates into 
the grid the benefits of distributed computing and 
communications to deliver real‐time information and 

bl th i t t b l f l denable the near‐instantaneous balance of supply and 
demand at the device level.”

• some key elements

4wpweb2.tepper.cmu.edu/ceic/pdfs_other/Smart_Grid_July_09.pdf



Definitions: II Renewable ElectricityDefinitions:  II. Renewable Electricity

• again means different things to differentagain, means different things to different 
people!

• some key elements

5www.terrachoice-certified.com/en/; www.green-e.org/; ec.europa.eu/environment/ecolabel/



Smart Grids and
bl lRenewable Electricity

• Merge these two areas, and there is great potential for e ge ese o a eas, a d e e s g ea po e a o
advancing sustainable energy systems by effectively 
managing variability and distributed generation
• time‐of‐use prices                                                                     
can reward                                                                    
renewable 4 2¢/kWh
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25% of the day 17% of the day

www.weather.uwaterloo.ca/; www.oeb.gov.on.ca/OEB/



Smart Grids and
bl lRenewable Electricity

• Merge these two areas, and there is great potential for e ge ese o a eas, a d e e s g ea po e a o
advancing sustainable energy systems by effectively 
managing variability and distributed generation
• locational prices can                                                           
reward embedded                                                               
generation in 50
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Brown and Rowlands, Renewable Energy, 2009



Smart Grids and
bl lRenewable Electricity

• Merge these two areas, and there is great potential for e ge ese o a eas, a d e e s g ea po e a o
advancing sustainable energy systems by effectively 
managing variability and distributed generation
• consumer engagement – through increased               
information and control – empowers                                   
users andusers and                                                                          
increases                                                                             
demand for                                                                                  
locallocal,                                                                                  
renewable                                                                                 
resources 

8www.environment.uwaterloo.ca/research/greenpower/projects/smart.html; Robinson and Rowlands, 2007



Smart Grids and
bl lRenewable Electricity

• Merge these two areas, and there is great potential for e ge ese o a eas, a d e e s g ea po e a o
advancing sustainable energy systems by effectively 
managing variability and distributed generation
• but any transition is challenging …

• inertia is powerful

• moving reformers in the same direction (toward the same goal) ismoving reformers in the same direction (toward the same goal) is 
not always easy
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Sample projectSample project
Vision for the Energy Hub Management System project

EHMSEHMS

10www.energyhub.uwaterloo.ca



Sample project

• University

Sample project
Partners for the Energy Hub Management System project

• University
– University of Waterloo

• Utilities
– Hydro One
– Milton Hydro

• Private sector
– Energent

• Government• Government
– Ontario Centre for Energy
– Ontario Power Authorityy

11

11
www.uwaterloo.ca; www.hydroone.com/; miltonhydro.com/; www.energent.com/;

www.oce‐ontario.org/Pages/Home.aspx; www.powerauthority.on.ca/



Sample projectSample project
Products for the Energy Hub Management System project

5 agricultural

50 residential 
pilot projects

5 agricultural
5 commercial/ 
institutional
5 industrial 

il t j t
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pilot projects

www.omafra.gov.on.ca/; flickr.com; ctv.ca; www.eda-on.ca/



Opportunities for mutual learningOpportunities for mutual learning

13
atlas.nrcan.gc.ca/site/index.html; www.oeb.gov.on.ca/OEB/; www.greenenergyact.ca/;                    
z.about.com/d/geography/1/0/n/J/india.jpg; www.ren21.net/; www.un.org/esa/policy/policybriefs/policybrief24.pdf; www.economist.com



Summary and discussionSummary and discussion

Ian RowlandsIan Rowlands
irowland@uwaterloo.ca

+1 519 888 4567 t 32574+1‐519‐888‐4567, ext. 32574

Key website:
http://www.environment.uwaterloo.ca/research/greenpower/
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