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• We care about Effective Load Carrying Capability (ELCC) in 
highest Loss of Load Probability (LOLP) hours 

CV: contribution to system resource adequacy 

Load − VG 
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ELCC 
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Declining CV with wind penetration level 
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o Choice of CV metric/method 
– Probabilistic-based reliability metrics  
– Simplified CV methods 

 
o Impact of multiple-year data sets 

 
o Impact of transmission assumptions 

Key topics in wind capacity valuation 
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CV insensitive to probabilistic-based reliability metrics 

CV of wind and solar relatively robust against underlying reliability metric if 
LOLE, LOLH, or EUE are used 
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• ELCC estimations 
o Approximate the relationship between capacity 

additions and LOLP  
o e.g., Z-method (Dragoon and Dvortsov 2006), Garver’s 

method (Garver 1966), and Garver’s method extended to 
multistate generators (D’Annunzio and Santoso 2008) 
 

• Capacity factor proxy 
o Applied to “high risk” hours (e.g., Milligan and Parsons 1999 

for wind, Madaeni et al. 2013 for solar) 

o Ad-hoc rule of thumbs 

Simplifications for calculating CV 
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Rule of thumb CV methods are inconsistently inaccurate 

Western Electricity Coordinating Council (WECC) rules of thumb versus full reliability model 
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Achieve more robust CV results with multiple-year data sets 

Studies suggest 8-9 years to converge on long-term value, which is key for planning decisions 
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Transmission assumptions impact resource adequacy level 

Greater reduction in required ELCC for reliability target is achieved with 
increasing degrees of interconnection 
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• LOLP-based CV methods are most accurate, and results 
are relatively insensitive to choice of LOLE, LOLH, and 
EUE 

• CV rule of thumb methods are often inconsistent and 
unreliable 

• Multiple-year data sets significantly increase the 
robustness of results compared to single-year 
assessments 

• Transmission interconnection assumptions have 
significant impact on resource adequacy and associated 
contribution needed by wind 

• Future research needs: continued improvements in 
multi-area methods, simplified methods, flexibility 
valuation, and capacity market structures  

Summary and future research needs 
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