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é/ Regulation Lost Opportunity Cost (RegLOC)

RegLOC - The difference in net compensation from the Energy Market between
what a resource receives when providing Regulation service and what it would
have received for providing energy only.

 (Calculated only for resources providing energy along with regulation service

 (Calculated only for pool scheduled regulation resources

 |s $0 for DSR, and self-schedule and Non-Energy Regulation resources

« Can only be positive, else zero

 (Calculated only within Eco limit range
» Economic Minimum to Economic Maximum range

« RegLOC is a component of the Regulation Market Clearing Price
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é/ Regulation Uplift and LOC
A 5/MWh

Opportunity Cost if resource must be LMP calling for
lowered uneconomically to provide max energy output
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Uplift if resource must be raised
uneconomically to provide
regulation

LMP calling for
min energy output

ReglLOC Energy ! !
Schedule | |

Min Output ReglLo + RegMW RegHi - RegMW Max Output

www.pjm.com | Public PJM©2022




é/ What are the Differences Between Clearing and Pricing?
_ nput ASO LPC

Regulation requirement Used to determine resource clearing Not used
Offers Used to determine resource clearing Used for pricing cleared resources
PBR Metrics » Historical Mileage * Actual Mileage
» Historical Performance Score » Historical Performance Score
* Benefits Factor calculated by ASO * Benefits Factor calculated by LPC
Load Profile Hour ahead forecast Actual
Transmission Constraints Hour ahead forecast Actual
Dispatch MW Hour ahead projection Actual
Output Resource assignments based on Rank Price 5 minute pricing (RMCP)
LOC Uses forecasted LMP Uses actual LMP
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PJM Regulation Market monthly average MCP, marginal resource LOC and offer price for 2022

Components of Regulation Clearing MCP - Offer and LOC

Average MCP | Average Marginal Resource Average Marginal Resource | LOC as a
Effective Offer LOC percentage of MCP
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épjm Components of Regulation Clearing MCP in 2022: Offer and LOC
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é/ Regulation Procurement Processes That Impact RegLOC

 Hour ahead regulation clearing

— Some of the committed resources may no longer be economic during the regulation
hour

* Hourly clearing and commitment
— Some of the committed resources may not be economic through the regulation hour
 Restrictive regulation band typically in the middle resource operating range
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é/ Effect of Changes in System Condition — Forecast vs. Actual
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épjm Effect of Changes in System Condition — Hourly Differences
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é/ What are the Key Takeaways?

» Changes in system condition can affect market results
» ASO clears regulation using one time snapshot of 60 minute look-ahead forecast
» LPC prices pre-assigned regulation every 5 minutes in real-time

« LPC MCP is above ASO marginal resource rank most of the time
— Fast Start implementation
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é/ How Do We Reduce LOC or Eliminate Price Differences
Between Clearing and Pricing ?

» Discussion (intentionally left blank)
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é/ Contact

Facilitator:
Mike Herman, Michael.Herman@pjm.com

Secretary:

Wenzheng Qiu, Wenzheng.Qiu@pjm.com

SME/Presenter: Member Hotline
Michael Olaleye,

Michael.Olaleye@pjm.com (610) 666 — 8980
Regulation Market Design Senior Task Force (866) 400 — 8980

custsvc@pjm.com
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