
PJM©2016 

PJM Regulation Study Update 

RMISTF 
September 27, 2016 
Eric J. Endress 
Engineer, Performance Compliance 

www.pjm.com 



PJM©2016 2 

Agenda 

• Control Metric 
• MRTS Curves for All Seasons 
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Control Metric 
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Determine ACE Control That Regulation Provides 

• Metric options to determine Equivalent Controllability: 
– CPS-1:  Greater than 100 on average is considered sufficient 

• Poor measure of reliability 
– |ACE| (or variants of ACE) 

• Law of averages causes ACE excursions to be improperly 
represented 

– ACE² 
• Puts more emphasis on large ACE excursions 
• Represents regulation’s ability to control ACE to 0 
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Control Metric 
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• Use ACE² as measure of reliability in order to determine equivalent control 
- Units of MW² 

 
 
 
 

 
 
 

• During simulation, ACE² calculated at each 2 second study interval then 
averaged for the hour 
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Why do we need more regulation? 

• CPS-1 metric does not accurately represent the need to control ACE to 0 
• Controlling ACE to 0 represents an increase in reliability to grid operation 

– Better control for current system conditions 
– Reduce ACE excursions by correcting ACE more effectively 

• Reduce system costs by mitigating deltas between generation and load on 
short term basis 

– Correct error in between economic dispatch solutions 
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Regulation Requirement 

Determination of Requirement Level: 
 

• Utilize information provided from studies (ACE² value) 
– Shows evidence additional regulation is needed during ramping hour 

• Consider other factors which have an effect on regulation 
– Frequency Bias decrease of 14.27% in 2016 adds to lower CPS and higher BAAL minutes  
– Frequency Bias change from -1555MW/0.1Hz to -1333MW/0.1Hz 

• Requirement increase in line with frequency bias change 
– Ramp Hours = 700*1.1427% = 800MW Effective 
– Non-Ramp Hours = 525*1.1427% = 600MW Effective 

• Requirements will be re-evaluated quarterly after new signal implementation 
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MRTS Curves 
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Summary Results - Ramp 
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Controllers Where MRTS = 1 Controllers Where MRTS = 0 

Ramp/ 
Non-Ramp Value Fall Winter Spring Summer Fall Winter Spring Summer 

Ramp 

% Perf. Adj. RegD MW 34% 37% 34% 34% 63% 63% 62% 64% 

Perf. Adj. RegD MW 237 251 241 240 543 505 522 545 

Total Perf. Adj. MW 
(RegA+RegD) 708 677 698 706 861 803 838 858 

Effective MW Req. 800 800 800 800 800 800 800 800 

• MRTS creation using the new controller with conditional neutrality and 30 minute energy storage 

• RegD resources energy limitation modeled to match the mix of regulation type that historically clears for 

regulation 
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Summary Results – Non-Ramp 
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Controllers Where MRTS = 1 Controllers Where MRTS = 0 

Ramp/ 
Non-Ramp Value Fall Winter Spring Summer Fall Winter Spring Summer 

Non-Ramp 

% Perf. Adj. RegD MW 38% 36% 44% 34% 63% 70% 73% 69% 

Perf. Adj. RegD MW 199 192 219 183 472 475 444 481 

Total Perf. Adj. MW 
(RegA+RegD) 528 536 494 544 664 677 606 693 

Effective MW Req. 600 600 600 600 600 600 600 600 

• MRTS creation using the new controller with conditional neutrality and 30 minute energy storage 

• RegD resources energy limitation modeled to match the mix of regulation type that historically clears for 

regulation 
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Appendix 
(MRTS Curves) 
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Example Calculation 

How the effective values are calculated: 
 
 

• Example: What if I clear until MRTS = 1? 
• 𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆𝑆 𝑓𝑓𝑆𝑆𝑓𝑓 𝑥𝑥 𝑆𝑆𝑓𝑓 𝑦𝑦 = −0.00326363 ∗ 𝑥𝑥 +  1.77371593 𝑤𝑤𝑤𝑆𝑆𝑓𝑓𝑆𝑆 

𝑦𝑦 =  1 
– 𝑥𝑥 =  237  𝑃𝑃𝑆𝑆𝑓𝑓𝑓𝑓.𝐴𝐴𝐴𝐴𝐴𝐴.𝑅𝑅𝑆𝑆𝑅𝑅𝑅𝑅 𝑀𝑀𝑀𝑀 

• Now determine what the 237 Perf. Adj. RegD MW                
are worth in Effective MW 

– ∫ −0.00326363 ∗ 𝑥𝑥 + 1.77371593 𝐴𝐴𝑥𝑥 237
0  

                            𝑅𝑅𝑆𝑆𝑅𝑅𝑅𝑅 =  328.7 𝐸𝐸𝑓𝑓𝑓𝑓.  𝑀𝑀𝑀𝑀  
• 𝑅𝑅𝑆𝑆𝑅𝑅𝐴𝐴 =  800 –  328.7 =  471.3 𝑃𝑃𝑆𝑆𝑓𝑓𝑓𝑓.𝐴𝐴𝐴𝐴𝐴𝐴.𝑀𝑀𝑀𝑀  
• 𝑇𝑇𝑆𝑆𝑇𝑇𝑇𝑇𝑆𝑆 𝑀𝑀𝑀𝑀 =  471.3 +  237 =  708.3 𝑃𝑃𝑆𝑆𝑓𝑓𝑓𝑓.𝐴𝐴𝐴𝐴𝐴𝐴.𝑀𝑀𝑀𝑀  
• 𝑅𝑅𝑆𝑆𝑅𝑅𝑅𝑅 % (𝑃𝑃𝑆𝑆𝑓𝑓𝑓𝑓.𝐴𝐴𝐴𝐴𝐴𝐴. ) =  237/708.3 ∗ 100 =  33.5% 
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Term Value 
MRTS 1.0 

Perf. Adj. RegD MW 237.0 

Eff. RegD MW 328.7 

Perf. Adj. RegA MW 471.3 

Total Perf. Adj. MW 708.3 

Total Eff. MW 800.0 

RegD % (Perf. Adj.) 33.5% 
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Fall Ramping MRTS Definition  
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Requirement: 800 Effective MW 

 
• MRTS = 1 

– 34% Perf. Adj. MW of RegD make up 
total Regulation Requirement 

– 237 Perf. Adj. MW of RegD 
 

• MRTS = 0 
– 63% Perf. Adj. MW of RegD make up 

total Regulation Requirement 
– 543Perf. Adj. MW of RegD 
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Winter Ramping MRTS Definition  
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Requirement: 800 Effective MW 

 
• MRTS = 1 

– 37% Perf. Adj. MW of RegD make up 
total Regulation Requirement 

– 251 Perf. Adj. MW of RegD 
 

• MRTS = 0 
– 63% Perf. Adj. MW of RegD make up 

total Regulation Requirement 
– 505 Perf. Adj. MW of RegD 
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Spring Ramping MRTS Definition  
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Requirement: 800 Effective MW 

 
• MRTS = 1 

– 34% Perf. Adj. MW of RegD make up 
total Regulation Requirement 

– 241 Perf. Adj. MW of RegD 
 

• MRTS = 0 
– 62% Perf. Adj. MW of RegD make up 

total Regulation Requirement 
– 522 Perf. Adj. MW of RegD 
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Summer Ramping MRTS Definition  
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Requirement: 800 Effective MW 

 
• MRTS = 1 

– 34% Perf. Adj. MW of RegD make up 
total Regulation Requirement 

– 240 Perf. Adj. MW of RegD 
 

• MRTS = 0 
– 64% Perf. Adj. MW of RegD make up 

total Regulation Requirement 
– 545 Perf. Adj. MW of RegD 
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Fall Non-Ramping MRTS Definition  
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Requirement: 600 Effective MW 

• MRTS = 1 
– 38% Perf. Adj. MW of RegD make up 

total Regulation Requirement 
– 199 Perf. Adj. MW of RegD 
 

• MRTS = 0 
– 63% Perf. Adj. MW of RegD make up 

total Regulation Requirement 
– 472 Perf. Adj. MW of RegD 
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Winter Non-Ramping MRTS Definition  
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Requirement: 600 Effective MW 

• MRTS = 1 
– 36% Perf. Adj. MW of RegD make up 

total Regulation Requirement 
– 192 Perf. Adj. MW of RegD 
 

• MRTS = 0 
– 70% Perf. Adj. MW of RegD make up 

total Regulation Requirement 
– 475 Perf. Adj. MW of RegD 
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Spring Non-Ramping MRTS Definition  
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Requirement: 600 Effective MW 

• MRTS = 1 
– 44% Perf. Adj. MW of RegD make up 

total Regulation Requirement 
– 219 Perf. Adj. MW of RegD 
 

• MRTS = 0 
– 73% Perf. Adj. MW of RegD make up 

total Regulation Requirement 
– 444 Perf. Adj. MW of RegD 
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Summer Non-Ramping MRTS Definition  
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Requirement: 600 Effective MW 

• MRTS = 1 
– 34% Perf. Adj. MW of RegD make up 

total Regulation Requirement 
– 183 Perf. Adj. MW of RegD 
 

• MRTS = 0 
– 69% Perf. Adj. MW of RegD make up 

total Regulation Requirement 
– 481 Perf. Adj. MW of RegD 
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