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Assessing ESS Revenue Potential in PJM’s Energy and Ancillary Markets

Next Steps

• Run the formulation on all of PJM’s pricing nodes for the year 2024 and 2025.

• Run a break-even capital cost analysis for a ESS participating in PJM’s electricity markets.

• Develop the linear programming optimization formulation for PJM’s real-time markets (energy and ancillary services).

• Update QuESt Evaluation tool with new market rule and formulation
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Project Objective

Review recent PJM electricity market rules for energy storage system (ESS) participation in energy and ancillary services. 

Develop an optimization formulation to assess how these rules and operating conditions influence potential ESS revenues.

Why This Work Is Needed

• Provide clarity on how 

evolving RTO/ISO market 

rules affect the economic 

opportunities and 

limitations for energy 

storage participation.

What We Do

• Identify and summarize the latest 

regulations governing ESS participation in 

PJM’s energy and ancillary service markets

• Conduct an optimization-based assessment 

to evaluate how market rules and 

operating constraints affect potential ESS 

revenues under different scenarios.

Methodologies 

• ESS participating in energy arbitrage and ancillary service

• Optimization Formulation: 

Subject to: ESS constraints and other constraints

• State of charge at the end of period is maintained same as  

it was in the beginning of the period

Case Studies/Results

Progress

• Developed an optimization model 

for ESS participation in PJM, 

targeting revenue from energy 

arbitrage and ancillary services, 

including spinning and non-

spinning reserves.

This material is based upon work supported by the U.S. Department of 

Energy, Office of Electricity (OE), Energy Storage Division.
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