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A Brief History of Grid Reliability 
  The Great Northeast Blackout Nov 1965 

  NERC is created in 1968 to insure reliability 

  Regions build new transmission for reliability 

  Texas completes 345 kV reliability loop 1970 

  NERC reliability assessments are required 

  US Blackouts In: 77, 82, 96, 98, 03, 11, 12 

  Harvey – HEB microgrid keeps stores open 

  Harvey – Chem Plant Explodes; loss of power 

  Loss of critical loads can be devastating 
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Equivalent Definitions of LOLE and LOLEV: 
 LOLE   = ∑ daily LOLPs  =  #days with events/trial years 

 LOLEV = ∑ LOLP Peaks  = # events (1 or 2/day)/trial yrs 
Def: One day in 10 years for ERCOT means there is expected to 

be a loss of load lasting about 3 hours once every 10 yrs. 
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The COPT is a cumulative capacity 
distribution rotated 180 degrees. 

 

 

             CCD                        COPT 

 

             Probability of generation available              Probability of generation not available 

  1            1 
 
 
 
 
 
 
 
 
 
 
 

     0                         Pmax    Pmax                       0 
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ERCOT 2010-2015 Hourly Demand & VERS 

YYYYMMDDHH,D,ERCOTLD,NonCst,Coastl,Solar,  <- type of VER 

              70000   19000  2000   1500   <- peak demd & installed MWs 

2010010101,6,0.48711,0.1716,0.6714,0.000,  <- historical profiles 

    :      :    :      :      :      : 

2010010108,6,0.54340,0.3457,0.3416,0.062, 

2010010109,6,0.54612,0.2553,0.2764,0.336, 

    :      :    :      :      :      : 

2015123124,5,0.49733 0.2667 0.2667 0.000, 

end,,,, 
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Showing A Need For Storage As Renewables Grow: 
 
 
 
 
 

With no storage we could be importing 40 GW solar from West Texas on 40 345 kV lines. 
With storage the number of lines could be reduced to just 10 lines for the same energy. 
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Test Cases Pushing Renewables To Very High Levels: 

 

 
 

 
The RTS3 program and the RTS test system data is posted on line for your use and inspection. 
The Watcom F77 compiler which is now in the public domain runs RTS3 the fastest: 
https://onedrive.live.com/?id=7977301446550C3C%2130300&cid=7977301446550C3C 
RTS data and Matlab version are posted here: http://www.egpreston.com/RTS3.zip  
A youtube video of RTS3 seeking a target demand automatically is here: 
https://www.youtube.com/watch?v=7C-q-8HTha8&feature=youtu.be  
Modernization of the RTS model is posted here: https://github.com/GridMod/RTS-GMLC  
I’ll be applying RTS3 to this model and preparing papers giving “exact” indices. 
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