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 Advancements in the calculation of the LOLE 
 

o Monte Carlo programs have these limitations: 

 Reduced transmission networks are hard to create 
and poorly represent the full network problems. 

 Transmission constraints are too few in number. 

 Sequential MC has an LOLE definition problem. 
 

o My Direct Calculation Probabilistic Generation and 
Transmission 1997 PhD model had these limitations: 

 Every transmission line was overloaded to some 
extent, which was too much overload information. 

 There was not a unique way to map probabilistic 
line overload effects back into the subarea LOLEs. 

 Renewables were not correctly modeled. 
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Advancements in the calculation of the LOLE 

 

o Definition of LOLE - the Loss of Load Expectation. 

 Count the number of Monte Carlo loss of load 
‘events’ and divide by the number of years run. 

 Counting all ‘events’ during a day is problematic. 

 Fixed by identifying the greatest LOLP of each day. 

 The LOLE = ∑365maxdailyLOLP is historically consistent. 

 Hourly LOLP = 1 – F(x load MW) is a ‘look-up’ table. 

 F(x) cumulative capacity distribution can be done 
from a Monte Carlo process or a direct calculation. 

 The direct calculation of F(x) is ‘exact’ to 16 digits 
for the full range of 0 < x MW < ∑all generator Pmax. 

 An example F(x) curve is shown on the next page. 
 



4 

 

 Advancements in the calculation of the LOLE 
o F(x) for the 10 generator example OPDC.txt. 
o The hourly LOLP = 1 – F(x) where x = net MW firm load. 

 
 
 
 
 
 
 

 
 
 
 

 

http://egpreston.com/OPDC.txt
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 Advancements in the calculation of the LOLE 
o net load = hourly load – ∑ hourly renewables MW. 
o MW’s of all this data is scaled to a future test year. 

 
 
 
 
 
 
 
 
 
Note:  As this data is read in, the net load that dispatchable 
generators “see” can be calculated as each line is read.  That net 
load “x” is then directly applied to the LOLP = 1 - F(x) calculation.  
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 Modeling LOLE of the 2030 Clean Power Plan 
 

o The first step is to create a base case – use PSSE data. 

 2017 Summer Peak was selected; renewables and 
tie lines are excluded from this calibration case. 

 Non-renewable generation capacity is 80967 MW. 

 Nuclear is held to a constant 5150 MW capacity. 

 Set a peak demand of 70406 MW for 15% reserve. 

 The generator FOR’s (forced outage rates) are 
varied until FOR=0.068 gives LOLE = 0.1 d/y. 

 The study objective is to see how effectively 
renewables power displaces fossil fuel capacity. 

 Renewables are added and fossil MW are reduced. 

 This process is a measure of the minimum fossil 
fuel capacity needed to maintain an LOLE = 0.1 d/y. 
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 Fossil Fuel Capacity Displaced by Renewables 
o Study results are shown below: 
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 Fossil Fuel Capacity Displaced by Renewables 
 

o A Few Observations: 

 The reserve margin renewable multipliers will need 
to be updated frequently as renewables are added. 

 LOLE analysis will show renewables have lower 
capacity value than approximation formulas. 

 Solar plays an important role in displacing peaking 
generation; however, as more and more solar is 
added, the solar peaking capacity value diminishes. 

 The fossil fuel capacity reduction effectiveness of 
wind also diminishes as more wind is added. 

 To make deep MW reductions in fossil fuel capacity 
will require the same MW storage with at least 8 
hours energy storage at that same MW capacity. 

 


