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Outline

• PJM introduction

• Wholesale electricity markets

• Integrated system and market operation

• Hot topics: uncertainty, renewable, storage, DER

• System operation under extreme weather
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PJM Introduction
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PJM  as Part of the Eastern Interconnection
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Annual Billings (2013–2023)
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PJM Fuel Mix

Existing installed capacity mix Queued generation capacity mix
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Wholesale Electricity Markets
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Wholesale Markets

FTR market
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DA Market Operation
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Real-time Operation
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SCUC/SCED: Mathematical Optimization Model

• Objective Function: Maximize social benefit or minimize total production cost

• Constraints:

– Power balance constraint

– Reserve requirement constraints

– Transmission constraints

– Resource limitation constraints: min, max, ramp restriction etc. 

• Inputs: Load and Interchange forecast, bid prices, resource limits, transmission 

topology and limits, system reliability requirements

• Outputs: energy MW, LMP, reserve MWs, reserve clearing prices
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Integrated System and Market Operation



PJM © 202413www.pjm.com | Public

Integrated System and Market Operation
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Reserves and Reserve Markets
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Hot Topics
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Uncertainties
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Staged Unit Commitment
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Challenges

Variability and 
Uncertainty

Inverter Based 
Resources (IBR)

Resource 
Adequacy

Market Design
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Power Balancing: Challenges

Generation Load
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Power Balancing: Opportunities

Generation Load

Data 
Centers/Electrification

BTM

Storage

VPP

Retirement of 
Dispatchable Resources

Intermittent Resources

Clean Energy Resources

Storage
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Storage Technologies in PJM

www.pjm.com

Pumped Storage Hydro Batteries

Flywheels Electric Vehicles Thermal Storage 
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Market Participation of Storage Resources

www.pjm.com
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Snapshot of DER in PJM Today
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System Operation 

Under Extreme Weather
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2022 Holiday Load
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Dec.23-25 Loads
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Load Forecasting
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Generation Failure


