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LMP Basics



Locations
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Locations of LMPs

ÅNodeïcorresponds to a physical bus or collection of 

buses within the network

ÅLoad zoneïaggregation of nodes.  Zonal price is the 

load-weighted average of the prices of all nodes in the 

zone.

ÅHubïrepresentative selection of nodes to facilitate 

long-term commercial energy trading.  The hub price is

a simple average of LMPs at all hub locations.

ÅExternal/proxy nodeïlocation that serves as a proxy 

for trading between ISO-NE area and its neighbors
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NEPOOL Control Area and Pricing Hub



Constraints
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LMP Components

Each LMP can be split into three components.

EnergyEnergy

CongestionCongestion

LossesLosses

LMP
EnergyEnergyEnergyEnergy

CongestionCongestionCongestion
Congestion

LossesLossesLossesLosses
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How Does Energy Get from Generator to 

Load?

ÅTwo things have a major impact on flow:
ïImpedance

ïResistance 



9© 2008 ISO New England Inc. 

How Does Energy Get from Generator to 

Load? (cont.)

ÅThink of it as two pipes:
ïone very narrow pipe (high impedance)

ïOne wider pipe (low impedance)

ÅWhich can more volume of water flow through?
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Location-based Marginal Price (LMP)

ÅLMP is the cost of supplying an increment of load at a 
particular location.

ÅOne can think of the LMP as a change of the total 
production cost to deliver an additional increment of load 
to a location (We will show this in later examples), while 
respecting all constraints.

ÅLMPs are usually produced as a result of economic 
dispatch.

ÅLMPs can be calculated looking ahead ïex-ante LMPs 
or after-the-fact ïex post LMPs.  Ex-ante LMPs for 
generation locations are also called Nodal Dispatch 
Rates (NDR).
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Calculation of LMPs

ÅLMPs are calculated for all locations:
ïDay-Ahead Market (DAM) 

ÅHourly basis

ïReal-Time Market (RTM) 

ÅEvery five (5) minutes during the Operating Day 

Reference Market Rule 1, Section 2.1.
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System With No Constraints

Marginal Unit
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LMP Calculation ïFundamental 

Properties

ÅThe price at the location of each marginal unit is always 

equal to its offer price.

Ån+1 Rule: For n binding constraints, there is at least n+1 

marginal units.

ÅIn the case of no congestion, there is only one marginal 

unit.



14© 2008 ISO New England Inc. 

System with a Binding Constraint

Binding Constraint

Marginal Unit #1

Marginal Unit #2

LMP = BID

LMP = BID
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LMP Calculator

ÅBinding Transmission constraints converted to 

Sensitivities, one type of which is Power Transfer 

Distribution Factors (PTDF)

ÅPTDF determines a change in the power flow at each line 

when one (1) (or more) MW is transferred from one bus 

of the network to another.

ÅWhen a MW is transferred from one bus to another, it 

affects every single flow in the network. 
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Power Transfer Distribution Factors 

(PTDF) ïExample


