ARR and FTR Overview




Y "Module Ohjective

At the completion of this training, you
should be able to é

A Understand the concepts and principles of
Auction Revenue Rightsnd Financial
Transmission Rights

A Understand how to participate in thennual
ARR Allocatiomand FTR Auctions

A Understand theMarket Settlementsfor FTRs
and ARRSs

A Describe the Market Participant activities that
can be performed usingJM eFTR
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Ovenvienwob
Financiah TransmissionRights hts
(FTRs))




Wihatzare FIR¢
Financial Transmission Rights axe

financial instruments awarded
to bidders in the FTR
Auctions that entitle the
holder to a stream of A e
revenues (or charges) based &=+

on the hourly Day Ahead 7
congestion price differences
across the path
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Winy cdlonwe axeed R

.7

A Challenge: .
I LMP exposes PJM Market Participants to price uncertainty
for congestion cost charges
I During constrained conditions, PJM Market collects more
from loads than it pays generators

A Solution:

I Provides ability to have price certainty

I FTRs provide hedging mechanism that can be traded
separately from transmission service
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Chatactensticsfof TREI

v Economic value based on DAjpead
Congestion Prices

v Defined from source to sink

v can be in form of obligation or option
v obligation can be benefit or liablility
v option can be benefit but never liability

v Financial entitlementyot physical right
v Independent of energy delivery
v Must be simultaneously feasible
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Econonnté/Maluef 6fTFd

FTR Target

Allocation (FTR MW ) * (Congestion Price g i I CONgestion Price g1 source)

A FTR Target Allocation is equal to the FTR MW amount times the
congestion price difference from the FTR sink point to the FTR source

point
Congestion Price based on the clearing prices fromAbead Market
If Congestion Price y si,< Congestion Pricex source

I the FTR is a liability if FTR defined as Obligation
I the FTR has zero value if defined as Option

o o
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How e FlRS:Acqetre
FTRs are acquired I n seve

1. Annual FTR Auction

I multi - round

I entire system capability minus approved Leferm FTRsS
2. LongTerm FTR Auction

I multi - round

I purchase residual system capability assuming thessd#iéduling of
ARRs

3. Monthly FTR Auction

I single-round

i LJzZNOKIF asS af ST
4. FTR Secondary Market

I Dbilateral trading
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Typescof-F RrEfockuc

FTRs can be acquired 1Ir

FTR FTR
Obligations Options
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Wihat:are BT R:Obligations o

Benefit

I the hourly congestion value is
positive

I FTR same direction as congested
flow

Liability
I the hourly congestion value is
negative

I FTR opposite direction as
congested flow

PIM©2011 10
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Wihatare BT RoOptions NG|

A Benefit

I the hourly congestion value is positive
I FTR same direction as the congested flow.

Neither a Benefit or a Liability

I the hourly congestion value is zero
I FTR opposite direction to the congested flow.

FTR Option cannot
have negative value

PIM©2011 11 10/18/2011



FTIRObligiadion isEeBsh

FTR Obligation = 100 MW

BZS Energy Delivery = 100 MWh B;s
Source Sink
(Sending End) (Receiving End)
Congestion Congestion
Price = $15 Price = $30
Congestion Charge = 100 MWh * ($30 -$15) = $1500

FTR Obligation Credit = 100 MW * ($30 -$15) = $1500

PIM©2011 12 10/18/2011



FTIR@bligiadion islaabiébi

FTR Obligation = 100 MW

=L  Energy Delivery = 100 MWh Bus
A B
Source Sink
(Sending End) (Receiving End)
Congestion Congestion
Price = $15 Price = $30
Congestion Charge = 100 MWh * ($30 -$15) = $1500

FTR Obligation Credit = 100 MW * ($15 -$30) =$ -1500
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FTIROptioinsis BeBeie

FTR Option= 100 MW

Bus Energy Delivery = 100 MWh Bus
A B
Source Sink
(Sending End) (Receiving End)
Congestion Congestion
Price = $15 Price = $30
Congestion Charge = 100 MWh * ($30 -$15) = $1500

FTR Option Credit = 100 MW * ($30 -$15) = $1500
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FTIR@ptiomksisd\leithe BarBenefit/Lital

FTR Option= 100 MW

A Energy Delivery = 100 MWh B
Source Sink N
(Sending End) (Receiving End)
Congestion Congestion
Price = $15 Price = $30
Congestion Charge = 100 MWh * ($30 -$15) = $1500
FTR Option Credit = 100 MW * ($15 -$30) =$ -1500=$0
***When calculated, the FTR Option Credit is negative,

therefore the economic value will equal zero.******
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Summaa

A FTRs are financial instruments used to hedge
congestion costs

A FTRs can be acquired in the Annual FTR
Auction, Longlerm FTR Auction, Monthly FTR
Auction, or Secondary Market

A FTRs can be Obligations or Options

v obligation can be benefit or liability
v option can be benefit but never liability

A FTRs must be simultaneously feasible
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Ovemniew o
AuctiomnrRevenueiRIghts s
(ARRS))




Wihataare\ ARR

Auction Revenue Rights

are entitlements allocated
annually to Firm
Transmission Service
Customers that entitle the
holder to recelve an
allocation of the revenues (or
charges) from the Annual
FTR Auction

PIM©2011 18 10/18/2011



Annual/ARR AllaGatic

i

A Allocated to Firm Transmission Service Customers annually
In a two-stage allocation process

I First stage protects native load utilization of the
transmission system providing long-term certainty

I Second stage provides flexibility to adjust hedging paths
annually

A property rights allocated to Firm Transmission Customers as
Auction Revenue Rights

A Supports retail programs by reassigning ARRs/FTRs as load

switches between LSEs within planning period

PIM©2011 19 10/18/2011
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Characiernstics fofFARI

v Economic value based on LMPs from the Annual
FTR Auction

v Defined from source to sink
v Only available as an obligation

v obligation can be benefit or liability
v Financial entitlementyot physical right
v Must be simultaneously feasible

20 10/18/2011



Econonnté/Maluef 6fRAF

ARR Target = (ARRMW) * (LMP sgg sink - LMP agrr source)
Allocation

A ARR Target Allocation is equal to the ARR M\
amount times the average price difference
from the ARR sink point to the ARR source
point over the 4 rounds

A LMPs based on the average nodal clearing
prices over the 4 rounds of the Annual FTR
Auction

A ARRs can be a benefit or a liability

PIM©2011 21 10/18/2011



How e\ ARRS:Acqtire

ARRs are acqguired I n the
1. Annual Allocation
Auction Revenue Rights (ARRS) requested &
Firm Transmission Customers are allocated
on an annual basis

2. Daily ARR Reassignment

ARRs allocated for the planning period will
be reassigned on a proportional basis within
a zone as load switches between LSEs withi
the planning period

PIM©2011 22 10/18/2011



Wihatceanhheddlden dotivvitihh EHeERA

Al 2y SN ! ww AYKS ROA W yAHE&E
Annual Auction on exact same path as ARR
A Reconfigure ARR by bidding into Annual Auction to

acquire FTR on alternative path or for alternative
product

A May retain allocated ARR and receive associated
allocation of revenues from the auction

PIM©2011 23 10/18/2011



PIM©2011

Daily/ARR Reassignm:

ARRs allocated for the planning period will be reassigne
daily on a proportional basis within a zone as load
switches between LSEs within the planning period.

I An LSE that loses load in a zone will lose ARRS If the
LSE has aet positive economi@ARR position for
that zone

I An LSE that loses load in a zone will not lose ARRS |
the LSE hasmet negative economi@®RR position
for that zone

I An LSE that opted for a direct allocation of FTRs anc
that loses load will lose a proportional share of each
FT R 24 10/18/2011




Dailly /SRR Reassignment Reac

P-O-©

Compare each Analyze each Assign total set of
LSEOs daji | Yneteconomic forfeited ARRs to LSEs
deviation of position. that gain load in zone
Network Peak For each LSE losing a. determine
Load in zone load AND have a net percentage of ARRs
positive position for to be assigned to
that zone, each LSE gaining
a. determine load lost % load o
b. reduce each ARR b. assign LSE gaining
owned by that load % of each ARR
percentage in this set of
forfeited ARRs
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Daiily /ARRR Reassiginam

A reassignment will occyr
onJune lby comparing
the actual June 1 load
contribution to the

estimated June 1 load
March contribution Jan 1

Daily ARR Reassignments

|
June 1 J

An ARR reassignment for
January Will not be conductgd

ARRs are allocated in because new zonal loads af¢
Marchfor the next uploaded and allocated on
planning period using an January 1

estimate of peak load
contributions for June [L
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Resttlua AARR

A ARRs prorated in Stage 1 of the Annual ARR Allocation may be allocated
Residual ARRs for increased transmission capability made available by
certain transmission upgrades made during the planning year that were
not modeled in the Annual ARR Allocation.

A Residual ARR MWs plus previously awarded Stage 1 and Stage 2 MWs
cannot exceed the Network Service Peak Load value for a particular
participant

A Residual ARRs are effective the first month the increased transmission
capability is modeled in the Monthly FTR Auction

A Economic value of Residual ARRs are based on the MW amount and the
nodal clearing price difference between the source and sink nodes for FTI
Obligations resulting from each monthly FTR Auction the Residual ARR is
effective.

PIM©2011 27 10/18/2011



Summaa

A ARRSs entitle the holder to receive allocation of Annual FTR
Auction revenues

A ARRs are allocated to Firm Transmission Service Customers

A ARRs may be converted to an FTR byss#léduling the ARR
Into the Annual FTR Auction

A ARRSs are reassigned on a proportional basis within a zone as
load switches between LSEs within the planning period

A ARRs are only available as an obligation
I obligation can be benefit or liability
A ARRSs must be simultaneously feasible

A Residual ARRs may be available within a planning period for
Increased transmission capability
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Ovenview ot
Simultaneous Feasihility: T ésist

(SFT)




Winatissadb Simultaneotisak@asibiliyt 1

A Test to ensure that all subscribed transmission
entitlements are within the capability of the existing
transmission system

A Test to ensure the PIM Energy Market is revenue
adequate under normal system conditions

A NOTa system reliability test
A NOTintended to model actual system conditions
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FeasibilityooAARRs and fs]

A ARRs must be simultaneously feasible to ensure tha
Annual FTR Auction revenues are sufficient to cover
ARR Target Allocations

A FTRs must be simultaneously feasible to ensure that
total congestion charges collected from Day Ahead
and Balancing Markets are sufficient to cover FTR
Target Allocations

PIM©2011 31 10/18/2011



Test@onditionsranthiCrite

A FTRs or ARRs are modeled as generation at source
point and load at sink point

A Single contingency test criteria

A Perform DC powerflow analysis to

I evaluate ability of all system facilities to remain within
normal thermal ratings

I evaluate abllity to sustain the loss of any single
contingency event with all system facilities remaining
within applicable shorterm, emergency ratings

PIM©2011 32 10/18/2011



SFIT EExamplé!;

Net Flow = 480 MW

180 MVA B
> . 180 MW
U/
S00 M | — 300 MW

500 MW Rating
FTR 1 300 MW Obligation from Ato B
FTR 2 180 MW Obligation from Ato B
Net Flow on Line A = 480 MW

Line AB Flow = Line £/ Rating therefore both FTRs are simultaneously feasible

PIM©2011 33 10/18/2011



SFIT EExamplé;

Net Flow = 600 MW

300 MVA B
> . 300 MW
U/
S00 M | — 300 MW

500 MW Rating

FTR1I 300 MW Obligation from Ato B
FTR 2 300 MW Obligation from Ato B
Net Flow on Line A = 600 MW

Line AB Flow > Line & Rating therefore both FTRs aOTsimultaneously feasible
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Revenuye\AdequacyinsiBgTSEdRnxan

: . Day Ahead Market : .
Congestion Prze = $10 Energy Flow =500 MW Congeétlon Price = $20

| — |
| | |
500 MW Rating

Day Ahead Congestion Charge = 500 MW ($200) = $5,000

FTR Target Allocation (using SFT Example 1 FTRS)
Total FTR Target Allocation = 480 MW ($2§10) = $4,800

FTR Target Allocation (using SFT Example 2 FTRS)
Total FTR Target Allocation = 600 MW ($2810) = $6,000
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Annual AllocationoProcess:ss
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Chartacienstic s fohthenAnrualcAlloca

A Long Term Allocation on an annual basis
I ARRs are acquired for duration of Planning Period

A Allocated to Firm Transmission Service

I Network Integration Service
I Firm Point to Point

A Entire Capability of the Transmission System
A Within Planning Period,

I Network ARRs are reassigned as load shifts
I Shorter term Pi#o-Pt ARRs may be requested via OASIS
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Chatactenstics fahthenAmnriualoAliocatiom (¢

A Twoc Stage Allocation Process

A Stagel assigns candidate ARR sources for each zone from resources
historically designated to serve load in the zone

I Stage 1A for historical resources up to base load

A Base Load defined as minimum of daily peak loads for each transmissior
zone from previous year escalated by eéhéS I NQ& LINR 2SO0 S

A Maximum MW available to each historical resource will be share of the
historical resource capability.

A Qualifying Firm Poirib-Point Customers may request up to 50% of the
gualifying transmission service reservation MW level

I Stage 1B for historical resources up to peak load

A Maximum MW available to each historical resource will be share of the
historical resources capability minus Stage 1A MWs allocated from
resource.

A Qualifying Firm Poirtib-Point Customers may submit request for the
remainder of their qualifying transmission service reservation MW level
that was not covered by Stage 1A ARR MWs
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Chatactenstics fahthenAmnriualoAliocatiom (¢

A Stage 2 is a 3 round iterative approach which
allows LSEs to request additional ARRs from
variety of potential ARR source points

A Total MWs requested by LSE cannot exceed
[ {9Q& aKIFINB 2F 12y f
of Stage 2 is limited to 1/3 of the remaining
peak load amount not covered in Stage 1

allocation

PIM©2011 39 10/18/2011



AnnuallAblocatiol

Stage 1A and 1B Stage 2

‘Stage 1A and Stage 1B ‘3 Round Allocation Process
performed separately with

both using a Single
Allocation Process

‘The ARR source is
designated from Generation

"The ARR source is
designated from any
generation bus, hub, zone or

Resources that historically ez e

served load in each

transmission zone or historic 1/3 of remaining system

load aggregation Zone capability allocated in each
round

"Entire system capability is
available for allocation

Sink points are zone or aggregate where load Is
located

PIM©2011 40 10/18/2011



Stage1® AnnuallAlocatiofBroce

Stage 1¢c Annual Allocation Process

PIM©2011

¢
¢

Stage 1A performed prior to Stage 1B

each LSE in a zone assigned arpta amount of the
MW capability from each historical generation resource
assigned to the zone

LSE chooses the set of ARRs that it wants to request
based on the resources assigned

ARRs must source at the designated resource and sink
UKS [{9Qa FFTdaINBIIGS t2FR
load aggregation zone

ARR request is limited to an amount not greater that the
assigned resource MW capability

Total ARR MW request cannot exceed LSE share of zon
base load for Stage 1A and zonal peak load in stage 1B

41 10/18/2011



Stage1® AnnuallAlocatiofBroce

Stage 1- Annual Allocation Process (cont)

G

PIM©2011

Firm Ptto-Pt requests are made for reservations
deemed as Qualifying up to 50% of Reservation MW
level for Stage 1A and remainder in Stage 1B

PJM performs Simultaneous Feasibility Test (SFT) to
determine the set of ARRs that can be awarded to each
LSE

PJM notifies each LSE of the ARR awards and binding
constraints from Stage 1A and Stage 1B

A participant may surrender any portion of the ARRs
awarded in Stage 1 prior to commencement of Stage 2
subject to Simultaneous Feasibility
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Stage?2d AnnualAlocatiofBroce

Stage 2 Annual Allocation Process

¢ Stage 2 is an iterative allocation process that consists
of three sequential rounds, with 1/3 of the remaining
system ARR capability allocated in each round

¢ LSE may view results of each round before submitting
ARR request for the next round

¢ In each round, LSE chooses the set of ARRS that it
wants to request from any generator bus, hub,
external interface or zone

¢ Total ARR MWs requested by LSE in each round of Stac
2 1s limited to 1/3 of the remaining peak load amount
not covered in Stage 1 allocation
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Stage?2d AnnualAlocatiofBroce

Stage 2 Annual Allocation Process (cont)

G

PIM©2011

Qualifying Pto-Pt requests in each round of Stage 2 is
limited to 1/3 of the service level not covered in Stage 1
allocation

Firm Ptto-Pt Transmission not deemed as Qualifying but
subject to base transmission charge eligible for ARR
reguests in Stage 2

PJM performs Simultaneous Feasibility Test (SFT) to

determine the set of ARRS that can be awarded to each
LSE

PJM notifies each LSE of the ARR awards and binding
constraints after each round of Stage 2

44 10/18/2011



RequiternentsrFimRointo-Point

Annual Eligibility Requirements (Poistb-Point)

¢ Requests for annual ARRs must be associate
with firm point-to-point service that spans
entire planning period (either by its term or

by renewal) and is confirmed by opening of
the Annual ARR Nomination period

¢ annual requests must be made during
nomination period via email/spreadsheet

¢ Qualifying reservations are eligible in Stage 1

¢ 1/3 of requested ARR MW associated with

service not deemed as Qualifying Is placed in
PIME2011 each round of Stage«2 10/18/2011




Simultaneot§ d=easiolityst

All ARR requests are tested for feasibllity.

If all ARR requests are simultaneously feasible then all
requests can be approved

A If all ARR requests are not simultaneously feasible then
ARRs are allocated proportional to MW regquested and

Inversely proportional to effect on constraint

To I

Prorated ARR _ Line Capacity * (Requested ARRs MW) * (1)
MW Value (Total ARR MWSs) (effect on constraint)
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Summaa

A Auction Revenue Rights are allocated to Firm Transmission
Service customers (Network and Firm Pdaooint)

A ARRs are requested annually during the Annual Allocation an
are acquired for the entire next planning period

A The Annual Allocation is a twgtage allocation process
A All Requests must be simultaneously feasible
A Within the Planning Period,

I Network Service ARRs are reassigned as load shifts withir
a zone

I Requests associated with shorter term petatpoint
service may be made via OASIS

PIM©2011 a7 10/18/2011



FTR Auctionss
&
BilaterahTradingng




How e FlRS:Acqetre
FTRs are acquired I n seve

1. Annual FTR Auction

I multi - round

I entire system capability minus approved Leferm FTRsS
2. LongTerm FTR Auction

I multi - round

I purchase residual system capability assuming thessd#iéduling of
ARRs

3. Monthly FTR Auction

I single-round

i LJzZNOKIF asS af ST
4. FTR Secondary Market

I Dbilateral trading
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Chartacienstic s fohthenAmn UraIRFIR tAuC

A Entire FTR capability of the
transmission system minus approved
LongTerm FTRs

A Multi-product auction
I FTR Options & FTR Obligations

A Multi-round auction

I consisting of 4 rounds with 25% available in each
round

A Multi-period auction

I On Peak, Off Peak, 24 Hour
I FTRs have a term of otyear

./
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Muilirround FF RR Atictic

The Annual FTR Auction is a multi-round auction
consisting of 4 roundseé

A 25% of the feasible FTR capability of the PIJM system is awarded in
each round

A FTRs that were awarded in Long-Term FTR Auctions that are
effective for Annual Auction interval are modeled as fixed injections

A FTRs awarded in one round are modeled as fixed injections
In future rounds

A FTRs awarded in Long-Term FTR Auction may
be offered for sale in Annual Auction

A FTRs that are awarded in one round may be
offered for sale in subsequent rounds

A FTRs that are self-scheduled
must be submitted in Round 1
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SO
Beqgin

PIM©2011

Quotes Entere(

Market Clea

FTRS Awardel

Calculate ARF

Target Allocatic

AnnualFFRR Atiction d2reee

B5% of the feasible system capability
awarded in each of the four rounds

ATRs that were awarded in Long-Term FTR
Auctions that are effective for Annual Auction
interval are modeled as fixed injections

Aawarded FTRs from each round are modeled as
fixed injections in next Round

ATRs awarded in Long-Term FTR Auctions may be
offered for sale in Annual Auction

A TRs that are awarded in one round may be
offered for sale in subsequent rounds

Muction Revenues distributed to ARF

Holders in proportion to the economig

of the ARRs

52 10/18/2011
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Self ScheduledTRE|

ARR holders have the option to convert their ARRS Int
FTRs bScheSkedIfi ngo FTRs 1
Auction only

Characteristics of Self Sche
Same Source and Sink of ARR

Up to ARR MW amount

APrice Taker o

24 Hour FTR Obligation

Scheduled in Round 1 of Annual FTR Auction

25% of MW amount will clear in each round
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CharactensticsfahthehoiligmnmFFRR Atictior

Residual FTR capability of the transmission system
i af STU 20SNE OF L3cheduling of éurrentd & dzY A y 3
planning year ARRs
I Approved Longlerm FTRs modeled as fixed
Injections.
Singleproduct auction
I FTR Obligations only
Multi-round auction

I Consisting of three rounds held 3 months apart with -bmied
available in each round.

Multi-Period auction
T On Peak, Off Peak, 24 Hour

I Any of next three planning years or the full three year period
following the planning year of the current annual FTR aucti

I FTRs have a term of one year or three years
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Long TemnmFFRR Aietic

Valid Bidding Periods

I Individual year in next three planning periods after
current Annual Auction FTRs

I Three-year period following current Annual Auction
FTRs

Long-Term Auction FTRs

Annual Auction
FTRs
On/Off On/Off On/Off

I Year 1 Year 2 Year 3 Year 4

PIM©2011 55 10/18/2011



Muiltrround FB RRVAuctic

The Long-Term FTR Auction is a multi-round auction

A

A

PIM©2011

consisting of 3 roundseé
One-third of the feasible FTR capability of the PIJM system is
awarded in each round

The Long-Term FTR Auction offers for sale the residual system
capability available assuming the self-scheduling of ARRs that

may occur on an annual basis. These ARRs will be modeled as
fixed injections and withdrawals in the Long-Term FTR Auction

along with already approved Long-Term FTRs.

FTRs that are awarded in previous Long-Term FTR Auctions
that are effective for the market interval may be sold in either
round

FTRs that are awarded in round one may be
offered for sale Iin successive rounds
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Charactenstics fahthédviontilyRFIIRtAuet

A Residual FTR capability of the

transmission system
T at STuU 2@SNE  Odfeudt abdh
Annual FTR Auction

A Multi-product auction
I FTR Options & FTR Obligations

A Singleround auction

A Multi-Period auction

I On Peak, Off Peak, 24 Hour

I Any of next three individual calendar months or remaining
full planning period quarters

I FTRs have a term of one month or a three month quarter
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MonthlyFFRR Atictier

Valid Bidding Periods

I Next 3 individual calendar months remaining in
planning period

I Any complete planning period quarter remaining in
planning period

On/Of On/Of]

Sep-Oct-Nov Dec-Jan-Feb Mar-Apr-May
1 1 1 | 1 1 I
. On/Off . On/Off " On/Off |
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o To o T Ix

To

PIM©2011

FTIRSSeconaaryaviat|

Bilateral Trading of existing FTRs only
Bulletin Board system in PIM eFTR

FTRs can be split into smaller increments
(duration/mw/period) that total the original FTR

New owner takes on cost responsibility of purchased FTR
FTRs cannot be reconfigured

I path and product type (Option or Obligation) must
remain same

Successful trades in eFTR transfer ownership
I adjustments in Monthly Billing Statement

I Independent trades outside of eFTR are not adjusted in
Monthly Billing Statement
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Auction@HeaningldMechani:

A The FTR Auctions maximize the quote based bid

value of a set of simultaneous feasible FTRs awarde
In the auction.

A The FTR Auctions evaluate the simultaneous
feasibility of all outstanding FTRsS, in conjunction witr

new FTRs to be awarded or surrendered by Market

Participants

PIM©2011
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Muilti- ProductF-F R R At

FTRs in Annual and Monthly FTR Auctions
can be acquired I n two f

FTR FTR
Obligations Options
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Auctionmgodf FT ROpiio

A The clearing price of an FTR Option Buy Bid
will never be less than zero
i OFYy Qi 0S LIAR F2N) 4a2YSUKAY
A The clearing price of an FTR Option will alway
be greater than or equal to the clearing price
of an FTR Obligation for the same path

A FTR Options will only be available on a subse
of paths
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eFITk

eFTR is an internet application that allows PJM
Mar ket Participants to p

U Annual ARR Allocation
FTR Auctions
FTR Secondary Market
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Sulbmittigvyvalid AtictidhuQue

Market

Source

Sink

Class (ofpeak, offpeak or 24 hour)

Period

Hedge (option or obligation)

Trade (buy, sell or sedichedule for Round 1 of annual auction)
Bid MW

Bid Price ($/MWthree year for three year Lorgerm FTR product or
$/MW-year for yearly product or $MWhnhonth for monthly product or
$/MW-quarter for quarterly product)

To o To To Do Do Do Do I
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FTIRAAUGH o Gradit Requiren

A FTR Auction participants must establish an Auction
Credit Limit prior to bidding into auction

A Credit Requirement for a p.:
exceed Credit Limit

A Credit Requirement for individual FTR bids is price of
the FTR bid minus estimate of revenue from the FTR

AParticipantdos Credit Requil
Requirement for each individual FTR bid offset by
total valwue of Participant
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FTIRAAUGton CréditRel

A Credit requirements apply to All FTR auctions

I Use monthly weighted average of past three years (B30%20%)
when calculating historical value

I Separate historic values for greak, offpeak and 2our FTRs

I Discount historical value by 10% when calculating credit requirements
for FTR paths with positive expected value and add 10% for FTR path:
with negative expected value

A Specific timetable for credit release

A No credit requirement for participants that sedthedule their ARRSs into
FTRs since ARR credits offset FTR costs in full
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FTIRAAUGton Crédit Caleidat

A Credit Requirement Calculation

1. Starts with a monthly credit calculation for each FTR

A Monthly Price minus discounted historical value for each month for each
FTR

2. Within each month individual FTR credit numbers are added

across all FTRs to result in 12 monthly subtotals for the
account.

A For cleared FTRs only, negative individual FTR credit numbers will offse
positive numbers within the same month.

A ARR credits in the account are subtracted from credit requirements each
month.

I Monthly ARR value
3. Credit requirement is the sum of positive monthly subtotals
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A FTR credit requirements for undiversified FTR auction bidding
I Undiversified Portfolio Definitions

AFlow Undiversified = the FTR Portfolio is net
counterflow which means the total value of the
portfolio is negative based on FTR auction clearing
prices.

AGeographically Undiversified = The FTR portfolio is Flo
Undiversified and the FTR portfolio has lower projected
target allocations because of a single transmission
outage.

AThe FTR portfolio is the cumulative position for all
current and future FTRs cleared in previous auctions
and FTRs cleared in any current preliminary auction
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AdditionallCrédit Requimemenis [forl unditiersifiedoRertfolios

Diversification check performed after preliminary auction clearing

' Screen for undiversified portfolios (geographically and by flow)
' Additional collateral:

A2 times absolute value of FTR auctimased value if
flow undiversified

A3 times absolute value of FTR auctlmsed value if
flow and geographically undiversified

PJM issues demand for additional credit as required by diversification
test

Participants bids are removed from auction if demand not satisfied by
4:00 pm next day
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A The Annual FTR Auction and corresponding ARRS Vv
be settled for on a monthly basis over the course of
the planning period for which the Annual FTRs are ir
effect.

A Since ARR ownership can change daily through ARF

reassignment, PJM Settlements calculates:

I daily Annual FTR Auction revenues by dividing annual auction
revenues by the number of days in the planning period

I daily ARR credits by dividing ARR Target Allocation by the number o
days in the planning period
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ARR Target
Allocation

(ARR MW )

* (LMP ARR Sink ~ LMP ARR Source)

A ARR Target Allocation is equal to the ARR MW amount times
the average price difference from the ARR sink point to the

ARR source point over the 4 rounds

A LMPs based on the average nodal clearing prices over the 4

rounds of the Annual FTR Auction
A ARRS can be a benefit or a liability

PIM©2011
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A If sufficient revenues are collected from the Annual and
Monthly FTR Auctions to satisfy ARR Target Allocations then,

I ARR Credits = ARR Target Allocation

A Excess auction revenues are used to fund any deficiencies in F
Target Allocation payments

A If insufficient revenues are collected from the Annual, l-ong
Term, and Monthly FTR Auctions to satisfy ARR Target
Allocations then,

I ARR Credits are prorated proportionately

I ARR deficiencies are funded from (1) any annual excess
congestion charges remaining at the end of a planning
period after fully funding all FTR target allocations for the
planning period then (2) an uplift charge assessed to FTR
holders on prerata basis according to total Target
Allocations for all FTRs held at any time during the planning

pvezon €TI0 7
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A The LongTerm FTR auctions are billed for in the
monthly bill for which the FTRs were in effect.

A Revenues from the LoABerm FTR auctions are used
to first fund any shortfall in ARR Target Allocations
then FTR target allocations for the planning period ir
which the Longlerm FTR is in effect.

PIM©2011 74 10/18/2011



MorthlyFFRR AtictidieSettleme

A The monthly auctions are billed for in the monthly
bill for which the FTRs were In effect.

A Revenues from the monthly auctions are used to
first fund ARR Target Allocations then FTR Target
Allocations
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FTR Target
Allocation — (FTR MW ) * (Congestion Price g i I CONgestion Price srr source)

A FTR Target Allocation is equal to the FTR MW amount times the
congestion price difference from the FTR sink point to the FTR source

point
Congestion Price based on the clearing prices from Day Ahead Market
If Congestion Price y si,< Congestion Pricex source

I the FTR is a liablility if FTR defined as Obligation
I the FTR has zero value if defined as Option

o o
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A If sufficient congestion charges are collected from the Day Ahead and
Balancing Market to satisfy FTR Target Allocations then,

I FTR Credits = FTR Target Allocation
A Excess congestion charges are used to
I cover any deficiencies in FTR Target Allocations within month
I cover any deficiencies in FTR Target Allocations within planning period

I any remaining yeaend excess covers any deficiencies in ARR Target
Allocation from previous months within planning period

I any remaining yeaend excess distributed to FTR participants-@ia to
total FTR Target Allocations

A If insufficient revenues are collected from the Day Ahead and Balancing
Market to satisfy FTR Target Allocations then,

I FTR Credits are prorated proportionatgiso-rata to FTR Target
Allocations

I FTR Target Allocation deficiencies are funded from (1) excess congestion
charges from current month and subsequent months then (2) an uplift
charge assessed to FTR holders onrpta basis according to total Target
Allocations for all FTRs held at any time during the planning period
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