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Global Energy Scenario 
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  85% of world’s energy from fossil fuel sources oil, coal & gas 
    15% of energy supply from Non-fossil sources  

•    hydroelectric(7%) 
•    nuclear(6.5%)  
•    geothermal, solar, tidal, wind, wood, waste amounting to 1.5% 

     World energy consumption is growing about 2.5% per year 
               (U.S. Energy Information Administration) 
 

     Estimated fossil fuel reserves availability  
•    Oil   2040  
•    Gas   2042 
•    Coal   2112 

              (University of Queensland, Australia) 
 

     Fossil fuels burning produces 21.3 billion tonnes of CO2 per year 
     Main cause of global warming   
              (U.S. Energy Information Administration) 
 
 
  
 



4 

Global Electricity Scenario 
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 Global Production 
•    Gross electricity production 21198.1 TWh @ 2010 
•    Total growth rate of 3.2% @ 2000-10 (15451.3 to 21198.1 TWh) 
•    Total growth rate of 5.5% @ 2009-10 (20089.7 to 21198.1 TWh) 
 

 Renewable Share  
•    Gross RE share of 4158.7 TWh @ 2010 (19.6% of  production) 
•    RE growth rate of 3.6% @ 2000-10 (2915.7 to 4158.7 TWh) 
•    RE growth rate of 5.6% @ 2009-10 (3939.5 to 4158.7 TWh) 
 

 Solar Share  
•    SE share of 33.2 TWh @ 2010 ( > 200 GW under construction) 
•   SE growth rate of 38.1% @ 2000-10 (1.3 to 33.2 TWh) 

•    PV 31.6 TWh 
•    ST 1.6 TWh 

•    SE growth rate of 56.4% @ 2009-2010 (21.2 to 33.2 TWh) 
 

www.energies-renouvelables.org/observ-er/html/inventaire/pdf/13e-inventaire-Chap01-Eng.pdf 
www.iea.org/aboutus/faqs/renewableenergy 
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http://www.energies-renouvelables.org/observ-er/html/inventaire/pdf/13e-inventaire-Chap01-Eng.pdf
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http://www.iea.org/aboutus/faqs/renewableenergy


5 

Global Solar-Electricity Scenario (2004-17) 
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 Global Production (expected > 450 GW @ 2017) 
•    Attractive  policies globally (Rebates, FIT’s, etc) 
•    Ever increasing energy demand & depleting fossil fuel 
•    Global warming (mass education/awareness & sensitivity) 
•    Global prices decline 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
www.renewableenergyworld.com/rea/news/article/2013/03/reaching-new-heights-
cumulative-pv-demand-to-double-again-by-2015?cmpid=SolarNL-Saturday-March23-2013 
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Canadian Electricity Production 
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     Canada wide  
 
 
 
 

 
     Province wise   
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Canadian Electricity Future 
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     Canada wide demand 530 @ 2003, 730 @ 20 & 1170 TWh @ 2050  
      Gap will be met by new generations including solar (PV & ST) 
      Canada wide potential (approximate) 

 
 
 
 

 
     
 

 

 

 

 
Canadian Electricity Association (this & last 2 slides) 
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Ontario Electricity Scenario  
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    Ontario Power Gen 
•    19 GW Generation (65 Hydro, 5 Thermal & 2 Nuclear) @ 2013 
•    141 TWh demand @ 2011 
•    OPG provided 84.7 TWh (60 of demand) 

   OPA     www.opg.com/power/ 

•   Power by generation type (09/2012) 
 
 
 
 
 
•   1991 MW Solar (24% of 8,156 MW (38% of total)) 
•   606 MW operational & 1305 MW under development 
•   Roof-top FIT ≤ 10 kW @ 54.9¢ jan/2013, Orig: 80.2¢ 
•   Ground-mount FIT ≤ 10 kW @ 44.5¢ jan/2013, Orig: 64.2¢ 
        http://www.powerauthority.on.ca/current-electricity-contracts 
 

 

http://www.opg.com/power/
http://www.powerauthority.on.ca/current-electricity-contracts
http://www.powerauthority.on.ca/current-electricity-contracts
http://www.powerauthority.on.ca/current-electricity-contracts
http://www.powerauthority.on.ca/current-electricity-contracts
http://www.powerauthority.on.ca/current-electricity-contracts
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Energy Conservation 
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Power Authorities 
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Renewable Energy Systems 
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 RE System 
•  produce energy from natural (Non-fossil) resources 
•  usually have no or low environmental effect  
 

 RE Resources 
• usually replenish-able by  nature 
• usually available in never ending supply 
  

 Types 
 Wind Energy Systems 
 Solar Energy Systems 
 Geothermal Energy Systems 
 Bio-fuels Energy Systems 
 Hydro Energy Systems 
 Ocean Energy Systems 
 Fuel Cells Energy Systems 

 

 Centralised as well distributed energy system possible 
 Usually storage is required for continuous energy supply 
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Micro-Grid 
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 Microgrid (MG)  
•  group of one or more generating source(s) & load(s) 
•  usually based on RE sources 
•  usually have storage as an integral part 
•  Off-Grid (autonomous) or On-Grid (grid connected) 
•   Island & Utility Interactive Modes 
•   Single Controllable Entity 
 

 MG Benefits 
•  Energy reliability & security 
•  Energy independence 
•  Island Mode & Utility Interactive Mode 
•  Peak Shaving & Profitability (or spinning reserves) 
•  Utilization of more than one (types) of RE sources 
•  Centralised or distributed generation & control 
•   Reduces green gas emissions 
•   Can improve grid profile 
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Solar Energy Systems 
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 Photo Voltaic (PV) System  
•  sunlight into electricity 
•  supply local loads, grid or both 
•  loads can be ac or dc   

 

11-megawatt power tower (Seville, Spain) 
624 moveable mirrors to reflect sunlight  
R-sunlight heat water pipes atop tower 

Hot water creates steam  
Steam drives turbine 

  Solar Thermal (ST) System 

•  sunlight into heat 

•  water, pools, space heating 
•  heat fluids for generation 
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PV System Types 
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 Off-Grid PV System  
•  also Stand Alone PV Sys 
•  not connected to grid 
•  loads can be ac or dc   

 

  On-Grid PV System 

•  also Utility Interactive PV Sys 

•  connected to grid 
•  may (or not) have local load 
•  Local load can be ac or dc 
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PV System  Key Components 
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 PV Module: converts sunlight into DC electricity 
   Racking: mount to hold PV module/array in place  
   Cables: to carry charge (or current) & ground the system 
   Fuses: for safety (Circuit Breakers)  
   Combiner Box: brings all cables into one box 
   DC Disconnect: disconnects PV module/array from PV Sys 
   Charge Controller: controls charge flow 
   MPPT Controller: maximize power transfer from PV module(s) 
   Battery: stores energy for later usage 
   Inverter: converts DC to ac electricity 
   AC Disconnect: to disconnect PV Sys from utility grid/Load 
   Meter: measures energy being generated (kWh) [1 or 2 meters] 
   Load: to convert electricity into useful work   
   Sun-Tracker: tracks sun to maximize conversion 
   Energy Software: for monitoring system & energy yield    
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