
Primary Frequency Response Performance Equations 

Initial Primary Frequency Response Performance 

𝑃𝑈𝑃𝐹𝑅𝑅𝑒𝑠𝑜𝑢𝑟𝑐𝑒 =
𝐴𝑃𝐹𝑅𝐴𝑑𝑗

𝐸𝑃𝐹𝑅𝐹𝑖𝑛𝑎𝑙
 

Where 𝐴𝑃𝐹𝑅𝐴𝑑𝑗 is the Adjusted Actual Primary Frequency Response of the resource and 𝐸𝑃𝐹𝑅𝐹𝑖𝑛𝑎𝑙 is 

the Final Expected Primary Frequency Response of the resource. 

Actual Primary Frequency Response Calculation 
𝐴𝑃𝐹𝑅𝐴𝑑𝑗 = 𝑀𝑊𝑝𝑜𝑠𝑡−𝑝𝑒𝑟𝑡𝑢𝑟𝑏𝑎𝑡𝑖𝑜𝑛 − 𝑀𝑊𝑝𝑟𝑒−𝑝𝑒𝑟𝑡𝑢𝑟𝑏𝑎𝑡𝑖𝑜𝑛 − 𝑅𝑎𝑚𝑝𝑀𝑎𝑔𝑛𝑖𝑡𝑢𝑑𝑒𝑖𝑛𝑖𝑡𝑖𝑎𝑙 

Where: 

𝑀𝑊𝑝𝑟𝑒−𝑝𝑒𝑟𝑡𝑢𝑟𝑏𝑎𝑡𝑖𝑜𝑛 =
∑ 𝑀𝑊𝑇−2

𝑇−16

# 𝑜𝑓 𝑆𝑐𝑎𝑛𝑠
 

𝑀𝑊𝑝𝑜𝑠𝑡−𝑝𝑒𝑟𝑡𝑢𝑟𝑏𝑎𝑡𝑖𝑜𝑛 =
∑ 𝑀𝑊𝑇+52

𝑇+20

# 𝑜𝑓 𝑆𝑐𝑎𝑛𝑠
 

𝑅𝑎𝑚𝑝𝑀𝑎𝑔𝑛𝑖𝑡𝑢𝑑𝑒𝑖𝑛𝑖𝑡𝑖𝑎𝑙 =  (𝑀𝑊𝑇−4 − 𝑀𝑊𝑇−60) ∗ 0.59 

Where the (𝑀𝑊𝑇−4 − 𝑀𝑊𝑇−60) in the 𝑅𝑎𝑚𝑝𝑀𝑎𝑔𝑛𝑖𝑡𝑢𝑑𝑒𝑖𝑛𝑖𝑡𝑖𝑎𝑙 equation represents the MW ramp of 

the generator resource for a full minute prior to the event. The factor 0.59 adjusts this full minute ramp 

to represent the ramp that should have been achieved during the post‐perturbation measurement 

period. 

Expected Primary Frequency Response Calculation 
𝐸𝑃𝐹𝑅𝑖𝑑𝑒𝑎𝑙 = 𝐸𝑃𝐹𝑅𝑝𝑜𝑠𝑡−𝑝𝑒𝑟𝑡𝑢𝑟𝑏𝑎𝑡𝑖𝑜𝑛 − 𝐸𝑃𝐹𝑅𝑝𝑟𝑒−𝑝𝑒𝑟𝑡𝑢𝑟𝑏𝑎𝑡𝑖𝑜𝑛 

Where 𝐸𝑃𝐹𝑅𝑖𝑑𝑒𝑎𝑙 is the ideal Expected Primary Frequency Response without any specific resource 

technology adjustments (i.e. steam turbine throttle pressure, air mass flow rate in CT/CC’s). 

𝐸𝑃𝐹𝑅𝑝𝑜𝑠𝑡−𝑝𝑒𝑟𝑡𝑢𝑟𝑏𝑎𝑡𝑖𝑜𝑛 and 𝐸𝑃𝐹𝑅𝑝𝑟𝑒−𝑝𝑒𝑟𝑡𝑢𝑟𝑏𝑎𝑡𝑖𝑜𝑛 are the Expected Primary Frequency Response during 

the post and pre-perturbation periods, respectively. 

If 𝐻𝑧𝑝𝑟𝑒−𝑝𝑒𝑟𝑡𝑢𝑟𝑏𝑎𝑡𝑖𝑜𝑛 > 60 + 𝑑𝑒𝑎𝑑𝑏𝑎𝑛𝑑 then: 

𝐸𝑃𝐹𝑅𝑝𝑟𝑒−𝑝𝑒𝑟𝑡𝑢𝑟𝑏𝑎𝑡𝑖𝑜𝑛 =
𝐻𝑧𝑝𝑟𝑒−𝑝𝑒𝑟𝑡𝑢𝑟𝑏𝑎𝑡𝑖𝑜𝑛 − 60 − 𝑑𝑒𝑎𝑑𝑏𝑎𝑛𝑑

60 ∗ 𝑑𝑟𝑜𝑜𝑝 − 𝑑𝑒𝑎𝑑𝑏𝑎𝑛𝑑
∗ (−1) ∗ 𝑃𝑚𝑎𝑥 

Else If 𝐻𝑧𝑝𝑟𝑒−𝑝𝑒𝑟𝑡𝑢𝑟𝑏𝑎𝑡𝑖𝑜𝑛 < 60 − 𝑑𝑒𝑎𝑑𝑏𝑎𝑛𝑑 then: 

𝐸𝑃𝐹𝑅𝑝𝑟𝑒−𝑝𝑒𝑟𝑡𝑢𝑟𝑏𝑎𝑡𝑖𝑜𝑛 =
𝐻𝑧𝑝𝑟𝑒−𝑝𝑒𝑟𝑡𝑢𝑟𝑏𝑎𝑡𝑖𝑜𝑛 − 60 + 𝑑𝑒𝑎𝑑𝑏𝑎𝑛𝑑

60 ∗ 𝑑𝑟𝑜𝑜𝑝 − 𝑑𝑒𝑎𝑑𝑏𝑎𝑛𝑑
∗ (−1) ∗ 𝑃𝑚𝑎𝑥 

Else 

𝐸𝑃𝐹𝑅𝑝𝑟𝑒−𝑝𝑒𝑟𝑡𝑢𝑟𝑏𝑎𝑡𝑖𝑜𝑛 = 0 

End If 



If 𝐻𝑧𝑝𝑜𝑠𝑡−𝑝𝑒𝑟𝑡𝑢𝑟𝑏𝑎𝑡𝑖𝑜𝑛 > 60 + 𝑑𝑒𝑎𝑑𝑏𝑎𝑛𝑑 then: 

𝐸𝑃𝐹𝑅𝑝𝑜𝑠𝑡−𝑝𝑒𝑟𝑡𝑢𝑟𝑏𝑎𝑡𝑖𝑜𝑛 =
𝐻𝑧𝑝𝑜𝑠𝑡−𝑝𝑒𝑟𝑡𝑢𝑟𝑏𝑎𝑡𝑖𝑜𝑛 − 60 − 𝑑𝑒𝑎𝑑𝑏𝑎𝑛𝑑

60 ∗ 𝑑𝑟𝑜𝑜𝑝 − 𝑑𝑒𝑎𝑑𝑏𝑎𝑛𝑑
∗ (−1) ∗ 𝑃𝑚𝑎𝑥 

Else If 𝐻𝑧𝑝𝑜𝑠𝑡−𝑝𝑒𝑟𝑡𝑢𝑟𝑏𝑎𝑡𝑖𝑜𝑛 < 60 − 𝑑𝑒𝑎𝑑𝑏𝑎𝑛𝑑 then: 

𝐸𝑃𝐹𝑅𝑝𝑜𝑠𝑡−𝑝𝑒𝑟𝑡𝑢𝑟𝑏𝑎𝑡𝑖𝑜𝑛 =
𝐻𝑧𝑝𝑜𝑠𝑡−𝑝𝑒𝑟𝑡𝑢𝑟𝑏𝑎𝑡𝑖𝑜𝑛 − 60 + 𝑑𝑒𝑎𝑑𝑏𝑎𝑛𝑑

60 ∗ 𝑑𝑟𝑜𝑜𝑝 − 𝑑𝑒𝑎𝑑𝑏𝑎𝑛𝑑
∗ (−1) ∗ 𝑃𝑚𝑎𝑥 

Else 

𝐸𝑃𝐹𝑅𝑝𝑜𝑠𝑡−𝑝𝑒𝑟𝑡𝑢𝑟𝑏𝑎𝑡𝑖𝑜𝑛 = 0 

End If 

Where: 

𝐻𝑧𝑝𝑟𝑒−𝑝𝑒𝑟𝑡𝑢𝑟𝑏𝑎𝑡𝑖𝑜𝑛 =
∑ 𝑀𝑊𝑇−2

𝑇−16

# 𝑜𝑓 𝑆𝑐𝑎𝑛𝑠
 

𝐻𝑧𝑝𝑜𝑠𝑡−𝑝𝑒𝑟𝑡𝑢𝑟𝑏𝑎𝑡𝑖𝑜𝑛 =
∑ 𝑀𝑊𝑇+20

𝑇+52

# 𝑜𝑓 𝑆𝑐𝑎𝑛𝑠
 

And 𝑑𝑒𝑎𝑑𝑏𝑎𝑛𝑑 is the current governor deadband setting of the resource and 𝑑𝑟𝑜𝑜𝑝 is the current 

governor droop setting of the resource. 

𝐸𝑃𝐹𝑅𝑓𝑖𝑛𝑎𝑙 = 𝐸𝑃𝐹𝑅𝑖𝑑𝑒𝑎𝑙 + 𝑋 

Where 𝐸𝑃𝐹𝑅𝑓𝑖𝑛𝑎𝑙 is the final Expected primary Frequency Response number used for evaluation and 𝑋 

is an adjustment factor for any specific resource technologies. 

Sustained Primary Frequency Response Performance 

𝑃𝑈𝑆𝑃𝐹𝑅𝑅𝑒𝑠𝑜𝑢𝑟𝑐𝑒 =
𝐴𝑆𝑃𝐹𝑅𝐴𝑑𝑗

𝐸𝑆𝑃𝐹𝑅𝐹𝑖𝑛𝑎𝑙
 

Where 𝐴𝑃𝐹𝑅𝐴𝑑𝑗 is the Adjusted Actual Primary Frequency Response of the resource and 𝐸𝑃𝐹𝑅𝐹𝑖𝑛𝑎𝑙 is 

the Final Expected Primary Frequency Response of the resource. 

Actual Sustained Primary Frequency Response Calculation 
𝐴𝑆𝑃𝐹𝑅𝐴𝑑𝑗 = 𝑀𝑊𝑀𝑎𝑥𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 − 𝑀𝑊𝑝𝑟𝑒−𝑝𝑒𝑟𝑡𝑢𝑟𝑏𝑎𝑡𝑖𝑜𝑛 − 𝑅𝑎𝑚𝑝𝑀𝑎𝑔𝑛𝑖𝑡𝑢𝑑𝑒𝑠𝑢𝑠𝑡𝑎𝑖𝑛𝑒𝑑 

Where: 

𝑀𝑊𝑝𝑟𝑒−𝑝𝑒𝑟𝑡𝑢𝑟𝑏𝑎𝑡𝑖𝑜𝑛 =
∑ 𝑀𝑊𝑇−2

𝑇−16

# 𝑜𝑓 𝑆𝑐𝑎𝑛𝑠
 

𝑅𝑎𝑚𝑝𝑀𝑎𝑔𝑛𝑖𝑡𝑢𝑑𝑒𝑠𝑢𝑠𝑡𝑎𝑖𝑛𝑒𝑑 =  (𝑀𝑊𝑇−4 − 𝑀𝑊𝑇−60) ∗ 0.821 

Where the (𝑀𝑊𝑇−4 − 𝑀𝑊𝑇−60) in the 𝑅𝑎𝑚𝑝𝑀𝑎𝑔𝑛𝑖𝑡𝑢𝑑𝑒𝑠𝑢𝑠𝑡𝑎𝑖𝑛𝑒𝑑 equation represents the MW ramp 

of the generator resource for a full minute prior to the event. The factor 0.821 adjusts this full minute 

ramp to represent the ramp that should have been achieved by 𝑇 + 46. 𝑀𝑊𝑀𝑎𝑥𝑅𝑒𝑠𝑝𝑜𝑛𝑠𝑒 is the 



maximum MW value obtained be the resource between 𝑇 + 46 and 𝑇 + 60 for low frequency events 

and the minimum MW value obtained be the resource between 𝑇 + 46 and 𝑇 + 60 for high frequency 

events. 

Expected Sustained Primary Frequency Response Calculation 
𝐸𝑆𝑃𝐹𝑅𝑖𝑑𝑒𝑎𝑙 = 𝐸𝑆𝑃𝐹𝑅𝑇+46 − 𝐸𝑃𝐹𝑅𝑝𝑟𝑒−𝑝𝑒𝑟𝑡𝑢𝑟𝑏𝑎𝑡𝑖𝑜𝑛 

Where 𝐸𝑆𝑃𝐹𝑅𝑖𝑑𝑒𝑎𝑙 is the ideal Expected Sustained Primary Frequency Response without any specific 

resource technology adjustments. 𝐸𝑆𝑃𝐹𝑅𝑇+46 and 𝐸𝑃𝐹𝑅𝑝𝑟𝑒−𝑝𝑒𝑟𝑡𝑢𝑟𝑏𝑎𝑡𝑖𝑜𝑛 are the Expected Primary 

Frequency Response at 𝑇 + 46 and during the pre-perturbation periods, respectively. 

If 𝐻𝑧𝑇+46 > 60 + 𝑑𝑒𝑎𝑑𝑏𝑎𝑛𝑑 then: 

𝐸𝑆𝑃𝐹𝑅𝑇+46 =
𝐻𝑧𝑇+46 − 60 − 𝑑𝑒𝑎𝑑𝑏𝑎𝑛𝑑

60 ∗ 𝑑𝑟𝑜𝑜𝑝 − 𝑑𝑒𝑎𝑑𝑏𝑎𝑛𝑑
∗ (−1) ∗ 𝑃𝑚𝑎𝑥 

Else If 𝐻𝑧𝑇+46 < 60 − 𝑑𝑒𝑎𝑑𝑏𝑎𝑛𝑑 then: 

𝐸𝑆𝑃𝐹𝑅𝑇+46 =
𝐻𝑧𝑇+46 − 60 + 𝑑𝑒𝑎𝑑𝑏𝑎𝑛𝑑

60 ∗ 𝑑𝑟𝑜𝑜𝑝 − 𝑑𝑒𝑎𝑑𝑏𝑎𝑛𝑑
∗ (−1) ∗ 𝑃𝑚𝑎𝑥 

Else 

𝐸𝑆𝑃𝐹𝑅𝑇+46 = 0 

End If 

Where 𝐻𝑧𝑇+46 is the frequency at 𝑇 + 46. 

𝐸𝑆𝑃𝐹𝑅𝑓𝑖𝑛𝑎𝑙 = 𝐸𝑆𝑃𝐹𝑅𝑖𝑑𝑒𝑎𝑙 + 𝑋 

Where 𝐸𝑆𝑃𝐹𝑅𝑓𝑖𝑛𝑎𝑙 is the final Expected primary Frequency Response number used for evaluation and 𝑋 

is an adjustment factor for any specific resource technologies. 

 


