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Module Objectives

Student will understand the concepts and principles of operation 
for two-settlement

{ǘǳŘŜƴǘ ǿƛƭƭ ŘŜǎŎǊƛōŜ tWaΩǎ ǊƻƭŜ ƛƴ ǘǿƻ-settlement

Student will define the business rules for two-settlement,  
including the market time line

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

ÁStatistics

10/26/20113PJM©2011 



Two-Settlement Analogy

Buy Airline ticket 

in advance.

Pay certain 

price.

Wait until day of 

fly to buy ticket

Less certainty in 

ticket price.

1 ticket to Florida 1 ticket to Florida

$150 $???
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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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Two-Settlements

Ĕ Day-ahead hourly forward market

Ĕ Objective is to develop set of financial  
schedules that are physically feasible

Ą Full transmission system model

Ą Unit commitment constraints

Ą Reserve requirements model

Ĕ Day-ahead market results based on participant 
demand bids and supply offers

Day Ahead Energy Market
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Fundamental Requirements

Develop day-ahead 

financial schedules

Coordinate financial 

schedules with 

reliability 

requirements

Provide incentive 

for 

resources & 

demand to submit 

day-ahead

schedules 

Provide incentive 

for generation to 

follow real-time 

dispatch
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Benefits of Two-Settlement

ü To enhance robust & competitive market in PJM Control 
Area

ü To provide additional price certainty to Market Participants 
by allowing them to ...
ü commit & obtain commitments to energy prices & transmission 

congestion charges in advance of real-time dispatch (forward 
energy prices)

ü submit price sensitive demand bids

ü inform PJM of maximum congestion charges it is willing to pay

ü submit increment offers & decrement bids
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PJM Market With Two-Settlement

ÅThe day-ahead market enables all participants to buy and 

sell energy at binding day-ahead Locational Marginal 

Pricing

ÅLock in day-ahead scheduled quantities at day-ahead 

prices

ÅProvides a means for participants to obtain increased 

priced certainty

ÅDay Ahead LMP (3 components)

ÅDay-ahead System Energy Price

ÅDay-ahead Congestion Price

ÅDay-ahead Loss Price
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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

ÅFor any demand they wish to lock in at day ahead prices

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

Generators

ÅAny generator that is a capacity resource that has an RPM 

commitment must submit a schedule into the day-ahead 

market even if self-scheduling or unavailable due to an 

outage

ÅNon-capacity generators have the option to participate in the 

day-ahead energy market
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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:Generator with Day-ahead MW < Real-time 
MW 

Á Example 4: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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Example 1: LSE with Day-ahead DemandLess 

than Actual Demand  

Day Ahead 

Market
Real-time 

Market

100 MW

Scheduled 
Demand Actual 

Demand

105 MW

= (___ - ___)* $___ = $_____

Real-time LMP = $15.00Day Ahead LMP = $20.00

= ___ * $___ = $______

Total Charge = $2000 + $___ = $______

What if Real-time LMP < DA LMP?

100 20 2000 105 100 15 75

75 2075
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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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Day Ahead 

Market

Real-time 

Market

100 MW

Scheduled 
Demand 

Actual 
Demand

95 MW

Day Ahead LMP = $25.00

= ___ * $____ = $_______ = (__ - ___) * $____ = $_____

Real-time LMP = $20.00

credit

Example 2: LSE with Day-ahead Demand 

Greaterthan Actual Demand  

Total Charge = $____ - $___ = $____

What if Real-time LMP < DA LMP?

100 25 2500 100 95 20 100

2500 100 2400
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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 3: Generator with Day-ahead MW 
Lessthan Actual MW

Total Credit = $4000 + $110 = $4110

$20.05 per MW produced
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Day Day Day Ahead 

Market

Real-time 

Market

200 MW

Scheduled 
MW Actual 

MW

205 MW

Real-time LMP = $10.00

= (___ - ___) * $____ = $_____

Day Ahead LMP = $30.00

= ___ * $____ = $_____

Example 3: Generator with Day-ahead MW 

Lessthan Actual MW

Total Credit = $____ + $___ = $____

Would only occur 

if unit was self-

scheduled

What if Real-time LMP < DA LMP?

200 30 6000 10 50

6000 50 6050

200 205
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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 4: 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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