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Locational Based Marginal
Pricing

Module Objectives:

= Explain the Basics Behind LBMP

= Complete Simple LBMP Examples
= |dentify the Impacts of Congestion
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LBMP - The Basics

= LBMPis

Cost to supply the Next MW to Load at a Specific Location in the
grid

©COPYRIGHT NYISO 2021. ALL RIGHTS RESERVED FOR TRAINING PURPOSES ONLY 3



. ______________________________________________
‘.=$ New York ISO

LBMP - The Basics

= LBMP is established for the Day Ahead Market and the
Real Time Market

Day Ahead Market Real Time Market

Software: Security Real Time Dispatch (RTD)
Constrained Unit Commitment
(ScuC)

Hourly Prices 5 Minute Interval Prices
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LBMP: Co-Optimized Based on Bids
and Offers

BIDS AND > '

SCHEDULES
s AND
NYISO Forecast PRICES
Generator Offers \ /
Transactions
Ancillary Services CO-OPTIMIZATION FOR
Virtuals LOWEST TOTAL
Demand PRODUCTION COST$
Response

Constraints
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LBMP - The Basics

= |LBMP is made up of three components:
* Marginal Energy Price
» Basic Component of LBMP, calculated at Marcy

* Marginal Loss Price

» Captures Losses along path to Load
— Transmission Losses

* Marginal Congestion Price
* Costlier units Dispatched to avoid exceeding Transmission Limits

LBMP = Energy + Loss - Congestion
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Determining the Marginal Energy Price

Demand+1

Energy Offer Price ($)

Marginal Cost of Energy

v

MW
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Determining the Marginal Congestion
Price

Transmission Line Limit

Demand+1

Energy Offer Price ($)

Marginal Cost of Energy Congestion

MW

v
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LBMP - Congestion

= Marginal Congestion
Price Component

e Difference between 2

534($i/)/
/// R C5?$$$)
o gz ($) \

Res1 ($) @) >>
r Res 3 ($$)
\&F
N

Transmission Line Limi

marginal prices creates

. ad
congestion component
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LBMP for Generators

= Based on Generator Bus
e LBMP calculated at Bus where Generator injects power

NYS

Transmission
System L < ~
\l 1
noooo M | AN %\\

Gen
Bus
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LBMP for Loads (LSESs)

= Based on Zone where Load is Located
* OneZonal LBMP for entire Zone ZO:SM
* Load Weighted Average

IESO
NYCA Load Zones
A- West E- MohawkValley |- Dunwoodie
B- Genesee F- Capital J-NYC
C-Central G- Hudson Valley K- LongIsland

D- North H- Millwood

1SO-NE
ZoneN

PJM

Loy H
Zone P | —'y
, P «
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LBMP - Examples
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Example 1: Energy Only
No Losses and No Congestion

] =

=T N
= ag —
o6 = = g ==
od = = EE

Total Load = 150 MW
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Example 1: Energy Only
L LD

JOW | e L0

Gen ‘Power Up’ Gen ‘Full Steam’ Gen ‘Energy Gen ‘Lights On’
100 MW, Bid @$20/MWh 150 MW, Bid @$35/MWh 100 MW, Bid @$30/MWh| |200 MW, Bid @$40/MWh
\Z \Z \Z \Z
- N C Limit <>
' ' 150 MW
WESt i(?Ane Total Load E?_St ﬁoge
oa oa
30 MW 150 MW 120 MW




Example 1: Energy Only
02

J )
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L2

)\

Gen ‘Full Steam’
150 MW, Bid @$35/MWh

Gen ‘Energy
100 MW, Bid @$30/MWh

Gen ‘Power Up’
100 MW, Bid @$20/MWh

Gen ‘Lights On
200 MW, Bid @$40/MWh

v v v
A Limit
Pz~ % C 150 MW <> %
WE:; it):e Total Load
30 MW 150 MW

%

£

East Zone
Load B
120 MW




Example 1: Energy Only

L2

J )
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L2

)\

Gen ‘Power Up’

100 MW, Bid @$20/MWh

Gen ‘Full Steam’

Gen ‘Energy

150 MW, Bid @$35/MWh 100 MW, Bid @$30/MWh

\%

v/ "

4 ¢

\/
D 4

West Zone
Load A
30 MW

Gen ‘Lights On
200 MW, Bid @$40/MWh

%

£

Total Load East Zone

150 MW

Load B
120 MW
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Example 1: Energy Only

| B AT

goooao
Gen ‘Power Up’ Gen ‘Full Steam’ Gen ‘Energy Gen ‘Lights On
100 MW, Bid @$20/MWh 150 MW, Bid @$35/MWh 100 MW, Bid @$30/MWh| |200 MW, Bid @$40/MWh
v v v
( Limit < > A,
150 MW > “B

West Zone East Zone

Total Load
150 MW

Load A
30 MW

Load B
120 MW
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Example 1: Energy Only - Results
£ 2

JQ | w00

-

Gen ‘Power Up’ Gen ‘ Full Steam Gen ‘Energy Gen ‘Lights On
100 MW, Bid @$20/MWh 150 MW, Bid @$35/MWh 100 MW, Bid @$30/MWh| |200 MW, Bid @$40/MWh

£ GO %

West Zone
Load A

East Zone
Load B
120 MW

East Zone LBMP $30.00

30 MW

West Zone LBMP $30.00
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Example 1: Energy Only - Results

| B A

Gen ‘Power Up’ Gen ‘Full Steam Gen ‘Energy Gen ‘Lights On’
Bid $20, Paid $30 Bid $35, Paid $0 Bid $30, Paid $30 Bid $40, Paid $0

Generators receive $30/MWh (LBMP)
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Example 1: Energy Only - Results

Loads Charged $30/MWh (LBMP)

i B l%

DD=|=
EE%E |:||:| — EIEI —
SmE B EE BEE| (|BEE
o0 F— oo/ F—
West Zone East Zone
Load A Load B
30 MW 120 MW
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Congestion

Congestion occurs when the
Power flow reaches the
Transmission Limit

= To maintain efficient and
reliable Transmission system
* Transmission limits cannot
be exceeded
*  When Transmission limits
reached, generators from

different buses are
dispatched to meet load

=  When there is congestion,
LBMPs can differ between
buses
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i

Congestion

Transmission
Limit E =
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Example 2: Energy and Congestion
No Losses
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Example 2: Energy and Congestion

L2 M1 L

JOW | e L0

Gen ‘Power Up’ Gen ‘Full Steam’ Gen ‘Energy Gen ‘Lights On
310 MW, Bid @$30/MWh 350 MW, Bid @$40/MWh 100 MW, Bid @$25/MWh| |350 MW, Bid @$35/MWh
\Z \Z \Z \Z
A < Limit <> A
' ' 150 MW ' !
Wf:;ﬁ‘j{‘e Total Load EiSt i°ge
oa
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Example 2: Energy and Congestion

L2

J )

(LU,

ooooao

L2

)\

Gen ‘Power Up’

Gen ‘Full Steam’

310 MW, Bid @$30/MWh 350 MW, Bid @$40/MWh

Gen ‘Energy
100 MW, Bid @$25/MWh

\%

<

West Zone
Load A
40 MW
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Gen ‘Lights On
350 MW, Bid @$35/MWh

100
MW

Limit
150 MW

O 4

4 ¢

Total Load
400 MW

FOR TRAINING PURPOSES ONLY
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East Zone

Load B
360 MW
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Example 2: Energy and Congestion

L2 M1 L

JO | e L0

Gen ‘Power Up’ Gen ‘Full Steam’ Gen ‘Energy Gen ‘Lights O
310 MW, Bid @$30/MWh 350 MW, Bid @$40/MWh 100 MW, Bid @$25/MWh| |350 MW, Bid @$35/MWh
\Z \Z \Z \Z
A < Limit <> A
' ' 150 MW ' '
Wf:;ﬁ‘j{‘e Total Load EiSt i°ge
oa
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Example 2: Energy and Congestion

| B A

Gen ‘Power Up’ Gen ‘Full Steam’ Gen ‘Energy Gen ‘Lights O
310 MW, Bid @$30/MWh 350 MW, Bid @$40/MWh 100 MW, Bid @$25/MWh| |350 MW, Bid @$35/MWh

\Z \/

%\ G, )

West Zone Total Load East Zone

Load A 400 MW

40 MW

Load B
360 MW
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Example 2: Energy and Congestion

| B A

Gen ‘Power Up’ Gen ‘Full Steam’ Gen ‘Energy Gen ‘Lights O
310 MW, Bid @$30/MWh 350 MW, Bid @$40/MWh 100 MW, Bid @$25/MWh| |350 MW, Bid @$35/MWh

\Z \/

\Z
2 GO, % %

East Zone

West Zone

Total Load
400 MW

Load A
40 MW

Load B
360 MW
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Example 2: Energy and Congestion

L2

(LU,

)\

AN D0000
Gen ‘Power Up’ Gen ‘Full Steam’ Gen ‘Energy Gen ‘Lights On
310 MW, Bid @$30/MWh 350 MW, Bid @$40/MWh 100 MW, Bid @$25/MWh| |350 MW, Bid @$35/MWh
\Z

West Zone

Load A
40 MW
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Limit
150 MW

0, 2

£ ¢

Total Load
400 MW
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East Zone

Load B
360 MW

28



‘% New York ISO

Example 2: Energy and Congestion -

Results
(Y O

JQ | w00

-

Gen ‘Power Up’ Gen ‘Full Stean Gen ‘Energy Gen ‘Lights On
310 MW, Bid @$30/MWh 350 MW, Bid @$40/MWh 100 MW, Bid @$25/MWh| |350 MW, Bid @$35/MWh

£ GO %

West Zone
Load A
40 MW

West Zone LBMP $30.00

East Zone
Load B
360 MW

East Zone LBMP $35.00
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Example 2: Energy and Congestion -

Results
L2 [VJNQ L2

I = Al

Gen ‘Power Up’ Gen ‘Full Steam Gen ‘Energy Gen ‘Lights On
Bid $30, Paid $30 Bid $40, Paid $0 Bid $25, Paid ? Bid $35, Paid ?

Generator “Power Up "receives $30/MWh (LBMP)
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Example 2: Energy and Congestion -
Results

S
m Doooo m

Gen ‘Power Up’ Gen ‘Full Steam Gen ‘Energy’ Gen ‘Lights On
Bid $30, Paid $30 Bid $40, Paid $0 Bid $25, Paid $35 Bid $35, Paid $35

Generators, East of the interface receive $35/MWh (LBMP)
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Example 2: Energy and Congestion -

Results

Loads in West Zone
Charged $30/MWh (LBMP)

Loads in East Zone
Charged $35/MWh (LBMP)

GEREE

SE%
ok =

West Zone
Load A
40 MW

IIIIIII
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East Zone

Load B
360 MW
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Additional Resources

Tariffs - OATT & MST
Day Ahead Scheduling Manual
Transmission and Dispatching Operations Manual

Market Participant User’s Guide

Technical Bulletins
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Questions?
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