Market Settlements

For Load Serving Entities
(Parnt'2)




Training Objectives

Upon completion of this training session, the
participant will be able to:

A Define common Market Settlements terminology

A Describe common billing line items including

PIM©2011

Energy

I Congestion

I Ancillary Services
.
|
|

Transmission

- RPM
- ARR/FTR

2 10/18/2011



Agende

AMarket Settlements Terminology

ALine ltems on a PJM Billing Statement
ASpot Market Energy
AMarginal Losses
ACongestion
Aransmission Service
AAncillary Services
ARPM
AMRR/FTR

PIM©2011 3 10/18/2011



Terminolog?

A Charge
I Payments or obligations to PJM from the Market Participant

A Credit
I Payments or obligations from PJM to the Market Participant

EO @ e /j::
‘ Charges Credits ‘
> >

PJM Expens
Zero-Sum

Total PJM charges = Total PJM credits + PJIM/FERC/OPSI/NERC/RFC Expenses
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Terminolog?

A Load-ratio Share

i A Market Participantodés portion of a

Al oado
AfiLoadodo could be |l ossless |l oad, | oad pl
A (LSE load) / (PIM Total Load)

Load = 5000 Load = 500 Load = 1000 Load = 3000
LRS =10% LRS = 1% LRS = 2% LRS = 6%
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Terminolog

AOAver awso LloMiledo ght ed Aver a

AAverage LMP:
($10 + $20§72 = $15
LMP = $10
\
LMP = $20
\

ALoad Weighted Average L
A Zonal Weighted Average LMPs are Load weighted LMPs

200 MW x $10 = $2000
5 MW x $20 = $100
Total $ / Total MW = $210D/205 = $10.24
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Posted LMP

AZonal LMPs are Lageighted LMPS

AHub LMPs use equal weighting at each bus included in

Hub

Alnterface LMPs are dynamically weighted based on flov

each tidine of the interface

AAggregate LMPs can be generation or load weighted
AUse fixed weightings for each bus

Metailed definitions of Zones, Hubs, Interfaces and Agg

can be found at:

/&http://www. pjm.com/markets-and-operations/energy/Imp-model-info.aspx
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DayAhead LMP Compone

DALMP = DASEP + DACP + DALP

DALMP = Day-ahead Locational Marginal Price
DASEP = Day-ahead System Energy Price

- Used to price Day-ahead Spot Market Interchange
DACP = Day-ahead Congestion Price

- Used to price Day-ahead Transmission Congestion
DALP = Day-ahead Loss Price

- Used to price Day-ahead Transmission Losses
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Realtime LMP_Componer

RTLMP = RTSEP + RTCP + RTLP

RTLMP = Real-time Locational Marginal Price
RTSEP = Real-time System Energy Price

- Used to price Real-time Spot Market Interchange based
on deviation from Day-ahead Spot Market Interchange

RTCP = Real-time Transmission Congestion Price

- Used to price Real-time Congestion based on deviation
from Day-ahead values

RTLP = Real-time Transmission Loss Price

- Used to price Real-time Transmission Losses based on
deviation from Day-ahead values
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Terminolog?

A Spot Market Interchange

i A measure of the fAi mbalanceo i n a Market

I Defines a participantés ANet Positiono (
Energy Market

. _ Positive Net Interchange = Buyer From Spot Market

I Net Interchange = Load - Resources [Negative Net Interchange = Seller To Spot Market ]

Import = 300 MW Export = 50 MW

Resources i Load

100 MW (Gen 1) | 950 MW (Load
: w/out losses)

200 MW (Gen 2) i 50 MW (Export)
300 MW (Import)

Spot Market Interchange = 1000- 600 = 400
(Net Buyer from Spot Market)
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Spot Market Enert

A Day-ahead Energy Market Settlement

i Hourly net energy market position priced at Day-ahead System Energy Price

i Net position based on cleared increment and generation offers, decrement,
demand, and load response bids, imports, exports, and bilateral energy
transactions in the day-ahead market

A Balancing Settlement of Real-time Energy Market

I Hourly deviation between real-time and day-ahead net spot market energy
positions priced at the Real-time System Energy Price

I Real-time net energy position based on real-time generation, load (w/out losses),
imports, exports, and bilateral energy transactions

PJM Operating Agreement Reference Schedule 13.2.1 and
3.3.1
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Dayahead Spot Market Energy Calculz

Day-ahead

Load MWh

Day-ahead Day-ahead
Decrement Spot Market
Transaction MWh

Energy

Day-ahead Sale
Transaction MWh
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Balancing Spot Market Energy Calcula

=
Real-time Real-time
Load MWh - Losses ' Generation MWh

Real-time
Spot Market
Energy

Real-time
Real-time Sale Purchase
Transaction MWh Transaction MWh

* Net metered interchange (minus SE losses) used from eMTR
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Inadvertent Interchan

Inadvertent interchange is the hourly difference between the net actual energ
the net scheduled energy flow into or out of the PJM control area in that hour.
guantity may be positive or negative in any given hour.

AAllocated as-tharges directly to all LSEs

ABased on retine load ratio shares

APriced at the PIM loagightedverage LMP
ATotal LMP (All 3 Components)

ADetails: PIM Operating Agreement SCFGEGIL

C Positive inadvertent interchange typically results infa &
C Negative inadvertent interchange typically results if £
negative charge (ultimately a credit)
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Losses

A Transmission losses refer to the loss of energy in the
transmission of electricity from generation resources to
load, which is dissipated as heat through transformers,
transmission lines, and other transmission facilities.

A Only the losses incurred on facilities included in the PIM
network model and, therefore, reflected in the PIJM State
Estimator are included in the PJIM settlements for
transmission losses.
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Losses Billing Two Type:

A Implicit Loss Charge
ADayahead and balancing locational net loss bill calculated ho

ARepresents the marginal loss price difference between a participants
and withdrawals

ACalculated using Margindlosscomponent of LMP

AEXplicit Loss Charge

ACalculated using source and sink of transactidangsiad Loss
component of LMP
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Implicit vs. ExplicitL.oss Calculatic

Internal Bilateral

%7 Transaction J}
Gen Sells To Load
o - 5
Implicit b -, ImpI|C|t

~, 1 V %\
@ Source Explicil Sink
_$Actual Generation Loss Credit

Generation AlLoadcredited Losses at C

AlLoadcharged Losses at D
AlLoadas buyer in the internl
bilateral transaction pays eXplicit

AGencredited Losses at|A
AGencharged Losses at|B

PIM©2011
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Calculation of L.ocational Net Loss
(Implicit Losses

Locational Net Loss Bill is the difference in Loss Price components
LMP between a participanto

Net Loss Bill (Implicit Loss Charge):
Load Loss ChargesGeneration Loss Credits
Load Loss Charges:
Load: Load Bus MWh X.oss PriceComponenof Load Bus LMP
Energy Sales: Sale MWhboss PriceComponenbdf Source LMP
Decrement Bids: Dec Bid MWhIxoss PricecComponenof Bus LMP
Generation Loss Credits:
Generation: Generation Bus MWHrss PriceComponenbf Generation Bus LM
Energy Purchases: Purchase MWhoss PriceComponenof Sink LMP
Increment Offers: Inc Offer MWh koss PricecComponenbf Bus LMP

* deviations are used for balancing market calculations
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Dayahead Explicit Losses Cha

Day-ahead Transaction MWh * —
(Loss PriceComponent of Dayahead Sink LMF
Loss PricecComponent of Dayahead Source LMP)

A Transmission customer pays losses for external
transactions

A Buyer pays losses for internal transactions
(network customer)

A Explicit loss charges are not included in the net
loss bill calculations.
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Balancing EXxplicit-l.oss Chal

PIM©2011

A Transmission customer pays losses for external

transactions

A Buyer pays losses for internal transactions
(network customer)

A Explicit loss charges are not included in the net
loss Dbill calculations.
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Loss Surplus

A Money collected from Marginal Losses will be
approximately twice that collected from average losses

A More money collected from load than is paid to
generation

I Results in a loss surplus

I Distributed to Transmission Users based on real-time
load ratio-share (without losses) + exports (paying for
transmission service)

[non-firm exports receiving 31% of their allocation]

! i‘. "

N
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Transmission Congestion Char:

A Implicit
I associated with price differences in congestion component of

LMP between generation and purchases, netted against its load
and sales

A Explicit
I associated with price differences in congestion component of
LMP between the source and sink of a transaction

A JIM Operating Agreement Reference Schedule 13.2.4 and
3.4.1
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Calculation dfocationaNet Congestion B
(Implicit Congestiol

Locational Net Congestion Bill is the difference in Congestion Pric
components of LMP between a p:

Locational Net Congestion Bill (Implicit Congestion Charge):
Load Congestion Charge$eneration Congestion Credits

Load Congestion Charges*:
Load: Load Bus MWh Xongestion Price Componeoit Load Bus LMP
Energy Sales: Sale MWhGongestion Price Componeoit Source LMP
Decrement Bids: Dec Bid MWh&ongestion Price Componeoit Bus LMP

Generation Congestion Credits*
Generation: Gen Bus MWhQongestion Price Componeoit Gen Bus LMP
Energy Purchases: Purchase M\WaGongestion Price Componeait Sink LMP
Increment Offers: Offer Bid MWh &€£ongestion Price Componeoit Bus LMP

* deviations are used for balancing market calculations
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Dayahead Explicit Congestion Cha

Transaction MWh * —

(Congestion Price Component of Dalgead Sink LMP S
Congestion Price Component of Dalgead Source LMP)

A Transmission customer pays congestion for
external transactions

A Buyer pays congestion for internal
transactions (network customer)

PIM©2011 28 10/18/2011



Balancing ' Explicit:Congestion Che

A Transmission customer pays congestion for
external transactions

A Buyer pays congestion for internal
transactions (network customer)
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Example Congestion Calculation w/ Bilat

fischeduled G :

| oadod Source Sink

50 MW @ $12.5 LMP Generator sells to entity at
agreed to location (source)
and entity delivers to load
at agreed to location (sink)

ARsche\dul e
gener at or

50 MW LMPs shown are Congestion g%%V\[MP

@ $10 LMP Price component of LMP.
Implicit Congestion = $125 Transmission Customer Implicit Congestion = $1125
50 MW ($12.5)-50 MW($10) Charge = $250 100 MW ($20)i 50 MW/($17.5)

50 MW* ($17.5 $12.5)
Generator Implicit LSE Implicit Congestion
Congestion AExplicit Conpge Charge
Charge
Transmission Customer
Explicit Congestion Charge
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