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Purpose:
• Understand the interconnection-wide reliability implications of 

the changing resource mix on frequency response
• Incorporate policy issues such as Clean Power Plan 

implementation with sensitivities such as changing resource 
mix, control strategies, and other assumptions

• Use the ERSTF Measure 4 metrics to assess frequency response 
performance

Study Purpose
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• Phase I – 2016/17
 Focus on improving plant modeling and data quality
 Base case development
 Scenario analysis using various futures

• Phase II – 2017/18
 Evaluate sensitivities using the ERSTF’s Frequency Performance measures
 Integrate complex load model

• Phase III – 2018/19
 Evaluate other interconnections
 Storage and distributed generation impacts

Phased Approach
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• Cases
 Business-As-Usual (BAU) Frequency Responsive Case
 CPP Base Case: BAU Case with 8500 MW of NTR additions
 High Nuclear Retirements Case: CPP Base Case with 10,000 MW of 

Additional NTRs

• Deadband Modeling
 Deadband = 0.00
 Deadband = +/- 0.017 Hz

• New Technology Resources (NTRs) Dispatch
 Dispatch Pgen = PMAX
 Dispatch Pgen = 75% PMAX

Frequency Response Study Phase I
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Frequency Response Impact Testing
Test CPP Case to quantify impact of 8500 MW NTRs with 

FR capability on the Eastern Interconnection IFR

Bookend Testing
Evaluate Impact of High NTRs on Eastern Interconnection

Build Cases for Frequency Response 
Scenarios

MMWG 2021 Light Load Base Case 2015 Series 
Case (0)

Frequency Responsive Case Development

Business As Usual (BAU) Base Case
Modify 2021SLL_2015Series MMWG Case using 

Data from MMWG (from GOs and GOPs) to 
Create and Benchmark the Frequency 

Responsive Base Case
(1) 

Clean Power Plan (CPP) Base Case
- Modify BAU case by adding 8500 MW NTRs to 

Replace Retirements Identified in CPP.
- NTRs dispatched at 100% PMAX (no FR 

capability) Benchmark the Case to FNET Data..
(2)

CPP Frequency 
Responsive

Re-Dispatch 8500 MW 
NTRs w/ FR capability 
(Dispatched at Pgen = 

75% PMAX)
(5)

CPP Non-Frequency 
Responsive

Re-Dispatch 8500 MW 
NTRs w/o FR capability 
(Dispatched at Pgen =  

75% PMAX) 
(6)

Sensitivity to Nuclear Retirement
Potential Future State

High Nuclear 
Retirements Case #1. 

Modify CPP Case to add 
10,000 MW of FR NTRs 
(Pgen = 95% PMAX) to 
Replace 10,000 MW of 
Nuclear Retirements 

Beyond 2021 
(3)

High Nuclear 
Retirements  Case #2. 

Modify CPP Case to add 
10,000 MW of FR 

Combined Cycles to 
Replace 10,000 MW of 
Nuclear Retirements 

Beyond 2021 
(4)

Bookend Case #1. 
Modify Case (3) to add 

10,000 MW additional FR 
NTRs (Pgen =  95% PMAX) 
to Replace 10,000 MW of 

Available Generation 
(7)

Bookend Case #2. 
Modify Case (7) to add 

10,000 MW of additional 
FR NTRs (Pgen=  95% 

PMAX) to Replace 10,000 
MW of Coal 

(8)

Complete

Planned

Partial

Legend
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Analysis Events

• Analysis and Benchmarking Events
• EI 2015-04-07 Washington, D.C., (1981 MW) (Calvert Cliffs 1 & 2 tripped at 

1779 MW net)
• May 25, 2014 at 07:01 Trip Millstone 2 (870 MW) and Millstone 3 (1,233 

MW)
• Add Loss of Limerick (1100 MW) Generation to Evaluate More Severe 

Contingency.
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No Disturbance FR CPP Case + 10,000 
MW NTRs (100% PMAX) DB = +/- 0.017 
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Cal. Cliff (AEP) CPP Case + 10,000 MW NTRs 
(75% PMAX) DB=0.00 vs DB=0.017 HZ

---- With DB

---- Without DB
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Cal. Cliff (TVA) CPP Case + 10,000 MW NTRs 
(75% PMAX) DB=0.00 vs DB=0.017 HZ

---- With DB

---- Without DB
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Cal. Cliff (DUK) CPP Case + 10,000 MW NTRs 
(75% PMAX) DB=0.00 vs DB=0.017 HZ

---- With DB

---- Without DB
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Cal. Cliff (AEP) CPP Case + 10,000 MW NTRs 
(75% PMAX) DB=0.00 vs DB=0.017 HZ
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Millstone (ISO-NE) CPP Case + 10,000 MW 
NTRs (75% PMAX) DB=0.00 vs DB=0.017 HZ
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Base Case Online Generation Summary

Base Case Online Generation Summary

Avail. FR Gen. w/HR 63,283 47.0%

Avail. FR Gen. wo /HR 49,542 36.8%

Squelched w/GGOV1 7,634 5.7%

Squelched w/LCFB1 14,252 10.6%

Total Online Generation 134,711 100.0%
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Base Case Online Generation Summary

Avail. FR Gen. w/HR
47%

Avail. FR Gen. wo /HR
36%

Squelched w/GGOV1
6%

Squelched w/LCFB1
11%

BASE CASE ONLINE GENERATION SUMMARY
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