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Module Objectives

Understand the concepts and principles of operation for two-
settlement

5ŜǎŎǊƛōŜ tWaΩǎ ǊƻƭŜ ƛƴ ǘǿƻ-settlement

Describe the business rules for two-settlement

At the completion of this training session, you 

should be able to:
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Agenda

Two-Settlement:

ÁBackground

ÁFeatures and System

ÁBusiness Rules
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What is Two-Settlement?

Ç It provides PJM Market Participants with the 
option to participate in a forward market for 
electric energy in PJM.

Á Consists of two markets

Á Day-ahead

Á Real-time (Balancing)

Á Separate settlements performed for each market
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Two-Settlement Markets

X Day-ahead Market

Vdevelop day-ahead scheduleusing least-cost 
security constrained unit commitment and security 
constrained economic dispatch programs that 
simultaneously optimize energy and reserves

Vcalculate hourlyLMPs for next Operating Day using 
generation offers, demand bids, and bilateral 
transaction schedules

X Real-time Energy Market

Vcalculate 5 minute LMPs based on actual operating 
conditions as described by the PJM State Estimator

Vactual financial settlement performed on hourly 
integrated LMP
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Two-Settlements

X Day-ahead Market Settlement

V based on scheduledhourly quantities   
and day-aheadhourly prices

X Real-time Market Settlement

V based on actual hourly quantity deviations
from day-ahead schedule hourly quantities 
priced at real-time LMPs
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Who Does What?

Load Serving Entities (LSE)

ÅSubmit day-ahead demand bids 

Å(hourly demand schedules)

ÅSubmit day-ahead price sensitive demand bids

ÅParticipation is optional for an LSE in the day-ahead market

Generators

ÅAny generator that is a capacity resource having an RPM 

commitment must offer into the day-ahead market

ÅParticipation in the Day-Ahead energy market is optional for 

non-capacity-resource generators
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Who Does What?

Transmission Customers

ÅInternal Bilateral Transactions can be settled at day-ahead 

LMP

ÅExternal Transactions

ÅFixed (price taker)

ÅDispatchable (similar to dispatchable generation)

ÅñUp to Congestionò Transactions

ÅCurtailment Service Providers

ÅSubmit demand reductions into the day-ahead market
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Balancing Briefs

ÅLSEs will pay the real-time LMP for any demand that 

exceeds their day-ahead scheduled quantity 

ÅLSEs will receive real-time LMP for any demand deviations 

below their day-ahead scheduled quantities

ÅGenerators are paid real-time LMP for any generation that 

exceeds their day-ahead scheduled quantities

ÅGenerators will pay for any generation deviations below 

their scheduled quantities

ÅCurtailment Service Providers may self schedule demand 

reductions for Demand Resources not dispatched in real-

time
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Simple Examples

Á Example 1:LSE with Day-ahead Demand < Real-time Demand

Á Example 2:LSE with Day-ahead Demand > Real-time Demand

Á Example 3:LSE with Day-ahead Demand = Real-time Demand

Á Example 4:LSE with No Day-ahead Demand

Á Example 5:Generator with Day-ahead MW < Real-time MW 

Á Example 6:Generator with Day-ahead MW > Real-time MW

Note: Examples use 

total LMP
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Example 1: LSE with Day-ahead Demand 
Lessthan Actual Demand

Day Ahead 

Market

Real-time 

Market

100 MW

Scheduled 
Demand Actual 

Demand

105 MW

= (105 - 100)* 23.00 = $115.00

Real-time LMP = $23.00Day Ahead LMP = $20.00

= 100 * 20.00 = $2000.00

if Day-ahead Demand had been 105 MW = $2100.00 

Total Charge = $2000 + $115 = $2115
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Day Ahead 

Market
Real-time 

Market

100 MW

Scheduled 
Demand 

Actual 
Demand

95 MW

Day Ahead LMP = $20.00

= 100 * 20.00 = $2000.00 = (95 - 100) * 23.00 = $115.00

Real-time LMP = $23.00

credit

Example 2: LSE with Day-ahead Demand 
Greaterthan Actual Demand

Total Charge = $2000 - $115 = $1885

If Day-ahead Demand had been 95 MW = $1900.00 
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Example 3: LSE with BalancedPosition

Day Ahead 

Market

Real-time 

Market

100 MW

Scheduled 
Demand 

Actual 
Demand

100 MW

= No Balancing Settlement

Real-time LMP = $23.00Day Ahead LMP = $20.00

= 100 * 20.00 = $2000.00

Total Charge = $2000
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Example 4: LSE with No Day-ahead Demand

Day Ahead 

Market

Real-time 

Market

0 MW

Scheduled 
Demand Actual 

Demand

100 MW

= (100 - 0)* 23.00 = $2300.00

Real-time LMP = $23.00Day Ahead LMP = $20.00

= No Day-Ahead Settlement

Total Charge = $2300 
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Day Day 
Day Ahead 

Market
Real-time 

Market

200 MW

Scheduled 
MW Actual 

MW

205 MW

Real-time LMP = $22.00

= (205 - 200) * 22.00 = $110.00

Day Ahead LMP = $20.00

= 200 * 20.00 = $4000.00

Example 5: Generator with Day-ahead MW 
Lessthan Actual MW

Total Credit = $4000 + $110 = $4110

$20.05 per MW produced
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Day Ahead 

Market

Real-time 

Market

200 MW

Scheduled 
MW 

Actual 
MW

100 MW

Day Ahead LMP = $20.00

= 200 * 20.00 = $4000.00

Real-time LMP = $22.00

= (100 - 200) * 22.00 = $2200.00

payment

Example 6: Generator with Day-ahead MW 
Greaterthan Actual MW

Total Credit = $4000 - $2200 = $1800

$18 per MW produced

Due to problem 

on unit
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Agenda

Two-Settlement:

ÁBackground

ÁFeatures and System

ÁBusiness Rules
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Day-Ahead Market

± Demand may specify fixed quantity and location 

± Price sensitive demand may specify reservation price above 
which it wishes to be removed from day-ahead schedule  

± PJM Capacity Resources with an RPM commitment must 
submit offers, if available, or may self schedule
± If unavailable, must be accompanied by an eDART ticket

± Non-Capacity Resources may submit

offers or may self schedule
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Day-Ahead Market

±Transactions may submit schedules into the day-
ahead market

±Transactions may specify maximum amount of 
congestion they are willing to pay
ωMaximum amount can be $50/MWh (-$50/MWh min)
ωValid sources/sinks posted on OASIS

±All day-ahead transactions must be associated with 
transmission service that is designated willing to pay 
congestion charges   

±Market Participants may also specify increment offers 
& decrement bids
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Day-ahead Market Time Line

6:00 pm

12:00 noon 12:00 - 4:00 pm

Day-ahead market 

is closed for 

evaluation by PJM

4:00 - 6:00 pm

Re-bidding period

Throughout Operating Day
PJM continually re-evaluates and 

sends out individual generation 

schedule

updates, as required

Up to 12:00 noon
PJM receives bids 

and offers for energy 

next Operating Day

midnight

4:00 pm

4:00 pm

PJM posts day-

ahead 

LMPs & hourly 

schedules

All times 

are 

Eastern 

Prevailing 

Time
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Reserve Adequacy Assessment

X Based on PJM load forecast, physical generation 
assets, actual transaction schedules (net tie 
schedules) and full PJM operating reserve 
requirements  

X Virtual bids and offers (Incs. & Decs.) not included 

X To preserve economic incentives, any additional unit 
commitment is based on minimizing cost to provide 
additional reserves (minimize startupand cost to 
operate at minimum output)
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