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|. Executive Summary

The paper presents analysis and expldeat@rstrizigthat the current FTR product is fulfilling its intended
purposeandthatthe longerm FTR prodactdparticipation fipanciaraders add value to the market.

The existing ARR/FTR construct is workidpageflunctioned as a keypooent of tih@cational Marginal
PricinglMB market desidorover20 yearsandithas been continuously refined to serve as a sophisticated and
efficient methodaimvide the value of the transmission system back to those who pay its effigedded cost.
original intent of the FTR prbdedieen well establidglezerve as the financial equivalent of firm transmission
serviceandto ensurepen access to firm transmission service by providing atoechgjegtiontionThe

existing constrineis been successfypiomangload serving en{ity5SE) and firm pdmpoint customer
participatigalongside finangaltigantsto efficientiyalue the transmission systersesgle hedging
mechanisnmagainst congestion céataigo thregrears in the futuwehile also providing a guarantee of a
minimum hedge to firm transmission customers for ten years into the future.

Financial participants, ofoad servingy pointopoinkentities, contribute value to the existing ARR/FTR
construct pplyingompetitive forces thralvide a more accuraieationfavailabléransmission capability

This added competition also creates enhancedtcliditgrket participantsmane easifyurchase,

reconfigure or sell back transmissiorThgbtghout this paper, these concepts are supported through empirical
analysis of historical Eli&ion data.

Although the existhkigR/FTRathbasegointopoint construct is workied, it should not be accepted as a
perfect or singular mecharibrindependent Market Morlth) has stated a conctrata potential
misalignmeakistdbetween the allocations of congestion rights (ARRs) and congestion charg®Jkhid by load
staff agrees that this concern, as well as any others, should bewepkrgabtential market reforms should

be consideredth the understandingtti@existing poetofpoint construstfundamental to the original design of
the FTR prodwtdits interaction with the energy masketdemonstrated in this paper.

A new task force has been created by the Markets ImplementatiohfedRRIEER Market TasicE

(AFMTH} authorized to explore areas for improvement in a holisiclizdinidput not limited the

alignment of transmission rights to actual congestion charges and the value of the current set of. FTR biddable
This paper concludes with a proposed path forward designed to foster stakeholder cartsatialis around p

market reforms to be discussed throughout 2020.

Il.Background

Before the existence of the LMP market, congestion charges were naoingiespayisical energy
contracts were made between the generators and the 8B, actihal owned the generation resources
and transmission facilities, to ensure demand obligations warth&liN&market,-sefiply and bilateral
transaction@hich are predominantly used to sehasrdoaxbosed to congestiod the FTRs areeddo
reduce or eliminate this expdsigare $hows the hidgavel flow of dollars before the LMP, avadlksith the
existing PJIM LMP/FTR mdr&et the end user through to the investment in the transmission system.
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Figure 1. Cash FlovBBefore andMth theExisting PIJM LMP Market

Before LMP Markets

End User/Load Transmission Owner Transmission System

Electric Rates

Long-Term Physical Contracts Revenue Requirements Capital Costs & Maintenance

Existing LMP Markets

End User/Retail Wholesale Load Transmission Transmission
Load LSEs/Firm PTP Owner System
NITS Rates/FTRs

Capital Costs &

Electric Rates Bilateral/Self- I Revenue Requirements
rateraliSelt-suppy . Maintenance

Contracts

FTR Credits LMP Congestion Costs

Under the LMP market instituted by PJM in 1998, congestion occurs on the transmissiedispeaiehrisvhen re
necessary, resulting in congestion charges to those using the transmigstobesyefiesof the LMP market

design are well understood as providing transparent price signals that regesi soduithovess serve load at

each location on the transmission Systeaver, PJM recognthatthe entitiethatpay for the embedded

costs of the transmissiggtem (primarily load) should retain the value of that investment, and thus PJM establishe
the FTR produathich entitles LSEs a credit to offset congestiortleasgre, FTRs provide a priority right

to the transmission system and congesinesev

Pointto-Point Nature of FTRs

The pointo-point nature of transmission rightsatéise beginning with FTRs, and remains today with ARRs and
FTRY acorecomponent of the LMP market d@sigrof the underlying principles for drakétPmaet

architecture is that forward contracting (incleslipglgedhd bilateral transactions) should form the bulk of trades
settled in the LMP market, so that spot trading (indDagiAlgethe an&eatTimeMarkets) can provide a

viable, competitimation for market participants to cover their residddenszatson why forward contracting,
seltsupply and bilateral transactions are important is because they are the most effective mechanisms for mark
participants to manage their risk ol@rghernThe shotterm, hourly spot market is volatile by its very nature,
and therefore riskier to rely upon as the primary source for sales and purchases by mBdasysaticipants
forward contracting,-setiply and bilateral transactior@iiend must specifghe location at which the
transaction occurs or the supply resource, the property right representéaidoyrthégdmimion of congestion

rights (i.eARRs and FTRa)owsnarket participants to hedge their exposure to locational price differences
between the location of their forward contsagipsetr bilaterally contracted sapgplithe location of their

load obligatiari3ecoupling the allocation of congestisiiy eliminating the gojmbint nature of the
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congestichedging rights in an LMP meaatkebt be done without considering the impacts &fet par t i ci j
ability to manage the risk associated with delivering their physical supptheguwsieslttéoad obligations

ARRs and FTRs are currently defined through the identification of a sourcecgaidtandtayAs a

resultt hey can be rtepbistrigie d etcaa uassse & hfep/oiamte kpomtsonned by
the transmission systéhey are, however, evaluated, valued and priced accordinpdseterfipact they

have on the networked transmission system between their source and sink points in the exact same manner as
LMPs are calculattdeF TR does not madi nptopoimitranamisSienservice thatis relipda t h
upon outside of LMP markets, and that does not incorporatesdakeiiipacts of transmission service

reservations on the transmission s¢stetract path&ke utilized prior to LMP markets, anenankeh

areas, as a mechanism to account for average flows between tiuat kbestidosot provide a good

representation of the actual physical flows.

Table ]las derived from the IMM State of the(Bl@Mtports, shows the breakdowswofdad is supplied in

the PIJM Dayhead lrketThe table shows that each §eaload obligatiocdmsistentiyef predominantly
through sedupply and bilateral contraibesimportance of the goimbinttongestion right ARR or FTR product
is apparent as load custoomrsnue tappropriatelitilize seupply and bilateral contrblcistheload

entities shift predominately toward the spot marketctheipo&iR or FTR produemains impant.The

IMM clainthatthere are issues with the{mjrtint constrybiecause it results in congestion not being returned
to load and creates cross subsidesgver, the SOM data demonstrates thajppaintights (i.eilateral and
selfsupply) are what load mainly uses to serveatslltlagxistindg TR product aligns perfectly with these
rightsThereappears to m® cross subsidegcause the congestionmetlito loathatuses the pointo-point

rights are also receiving F6fRbBese paths, which creates a perfect hedge

Table 1.  Method for Supplying Load

Spot Market SeltSupply and Bilateral
27.7% 72.3%
26.7% 73.3%
23.9% 76.1%
29.3% 70.7%
26.7% 73.3%
25.0% 75.0%
23.2% 76.8%
26.6% 73.4%
20.2% 79.8%
17.0% 83.0%
20.2% 79.8%

Average 24.2% 75.8%
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In summary, an efficient LMP spot market is necessary to provide a locational price reference to support forwar
contracting, sslipply and bilateral arrangentémigever, these mechanisms that occur in a time frame before
the LMP spot mar ket are i mpor t aandthéredoreroantroktleer par t i
costs within a competitive envirafiihemntoirbpoint definition that ipocates the network transmission

impact of congestion rights is a component to facilitating these. Meetsitivsing to a netvbaised

allocatiorequires considering the impatisvofoad actually servadd théundamentabncepts of the

ofiginal FTANd energyarket design

Example 1:Incentive td-ollowDispatchWith Pointto-Point FTR

The poirb-point nature of FTRs algaportg;centives to follow dispatch for those market participants who self
supply their own lpasidemonsted in the following exanjlis example demonstrates the potential impact on
costs for a load customer who typicallyppéitis its obligatidhis showsscenario whéhe customer follows
dispatch instructions and when the customer does not follow dispatch instructions

Inhourone whathere is no congestion on the system, floessepst load is simply $5,000, which is the cost of
producing power from its owareetatoimhe sel§upplied load obligation misatthe customer pays the
marginal LMP to serve its évatlcorrespondingly gets paid the marginal LMP for produEimgnsweapact

is that the customer is indifferent to the system LMPntbwasve its load obligation at costs similar to the
preLMP market design

Inhourtwq the customer is instructed to turn the gengdrattausié there is congestion on the.shis¢em
generator appropriately follows its dispatch inatngbti@sults in zero revenues from the generator and a
charge to serve its load of $8,000 from the spothedfR& poitdpoint product that aligns with the

C U st o mapply sontract pravides a revenue stream equal to the LMP differdmesdatvecen
(generator) and the sink (load) locations of the FTR and corresupudyngedi@lie result is a rebate of
$5,000 that offsets the LMP spot market costs to servéd@iatbobd®et cost of $3,083. cost of $3,000 is
actually s than the cost if the customer aptodlliged the powEne customer had an incentive to follow the
dispatch instructibacause the FTR ensured they would still receive the necessary revenues.

Inhourthree the customer does not follow thetiasstio turn the generatpwbith results in a different set of

revenue streani$e customer continues to pay the $8,000 load obligation and also receives a generator revenue
$1,000 well below its actual cost of producing power .Offg5 ERQebate is equal to $7,80@ch results in

a net cost to serve load of $5ABOugh the customer was able to recover its costs, the customer could have
done better if it followed its dispatch instructionshsimilavdo
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Figure2. Example of How FTRs #d® Incentive to Follow PJM Dispatch

Hour 1: No Congestion

l Self-supply from 100 MW resource |

GEN A FTR Obligation 100 MW LOAD B
100 MW A B 100 MW

$50 | $80 . . $80
NSRRI EONTYY Gen credit $80 * 100 MW = $8,000 Load LMP

Load charge  $80* 100 MW = $8,000
FTR credit $80 - $80 * 100 MW = $0
Gen cost $50 * 100 MW = $5,000

LSE serves load at actual cost of $5,000

e Uses physical transmission system |

Hour 2: Congestion — Generator A Dispatched Off

Due to transmission constraint,
Gen Ais dispatched down to 0 MW

GEN A FTR Obligation 100 MW LOAD B
0 MW A->B 100 MW

$30{mWh Gen Credit  $30*0MW = $0 $80{MWh

Load Charge  $80 * 100 MW = $8,000 e

FTR Credit $80-$30*100 MW = $5,000 Load purchases, 100 MW from the
spot market because generator s

LSE serves load at actual cost of $3,000 L LA

Less than if load was served by a physical generator, because the Preserves incentive to follow
generator was dispatched off for the transmission constraint dispatch instructions
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Hour 3: Congestion — Generator A Self-Scheduled to Serve Load B

Gen Ais self-scheduled to
produce 100 MW

GEN A
100 MW
G%i?st Gencredit  §10"100MW = $1,000 K $8°/MWh
Load charge  $80* 100 MW = $8,000 e}
$1 omeh FTR credit $80 - $10 * 100 MW = $7,000
Gen cost $50 * 100 MW = $5,000

LSE serves load at actual generator cost of $5,000

FTR serves as financial equivalent c LSE could have done better if it had followed dispatch
of physical transmission service. instructions and reduced generator output to 0 MW.

The Addition of ARRs

In 2003, PJM added an ARR component to the FTR construct to provide additional flexibility while preserving tt
priority rights of FTRs to provide congestion revenu€hd¢cAB&imarldesign accomplishes the following:

Provides LSEs priority rights to the transmission system and the congestion revenues

Protects native load utilization of the transmission system while pravidoegtang

Provides flexibility to adjust heggthg annually

Provides LSEs the choice to collect a fixed revenue stream by holding on to the ARRSs, or a refund o
congestion revenues on either historicadipaitigferent path by converting the ARRs to FTRs

through seticheduling

1 Supports retail programs by allowing for reassignment of rights as load switches between LSEs durit
aplanningear

= =4 =4 =

The current ARR/FTR construct provides additional advantages that did not exist iorilyeclomsterdt TR

For example, the curredl RRR construct provides both the opportunity to hedge based on historical physical
contractsas well as an option to hedge updated physical contracts or expectethiepesdose of the

option of converting the ARRs into FTRs, keepingribditdRRly, or reconfiguring the ARRSs to different FTR
pathsThis choice is important tq bema@use it provides load theilitgtakeither collect the congestion

revenues as it existed prior to the ARR canstradilect auction revemnesh are valued solely on the

expected value of congestion as determined by the FTRédsedsptions provided to LSEs under the current
ARR/FTR construct are not available if congestion revenues are broadliy gitoédredproduct did not

exist In additiorthe ARR construct preserves the historical rights to load while providing flexibility to acquire the
right to congestion revenues on alternativEheatinst rights to the congestion revenues on the historical
transmission systarean important component for load in the PJMetakst these rights may correspond

to physical transmission rights that predominantly existed before the creation of HmeVEr neaB@ivith
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the ARR construct and the correlation to histwsin&ésion paths, the load entities can reconfigure these

historical paths by applying the auction revenues created by these historical paths to purchase alternate FTR p

the annual FTaRction

The PIJM ARR/FTR construct also provides a mechanisne e t

Transmission Rights in

Organi zed

FERCO dergkirmdel i nes
Electricity

2005Several of these guidelines are directly related to how the PIM ARR/FTR coadtFigtiie @esign
shows the FERC guidelines which directly impacted the design of the current ARR/FTR construct.

Figure 3.

FERC Guideline 1:

Long-term right should specify a
source, sink and a MW quantity.

ARR/FTR
Construct

FERC Guideline 4:

Long-term rights must be made
available with term lengths
(minimum 10 years) for LSEs to
hedge long-term power supply
arrangements.

The Addition of Lorierm FTRs

FERC Londerm FTR Guidelines and PJM ARR/FTR Construct

FERC Guideline 5:

LSEs must have priority over non-
LSEs in the allocation of long-term
firm transmission rights that are
supported by existing capacity.

FERC Guideline 6:

A long-term transmission right
held by an LSE to support a
service obligation should be
reassigned to another entity that
acquires that service obligation.

In 2008, PJlhd its stakeholdadded a-geafforward-TR producthe lortperm FTR was desigtegrovide
alternatives for physical market paitsdip hedge forward positiopguime alignment with state retail load
auctions, aridincreasénancigparticipant opportunities in the FTR manketdising the number of tradeable
productdlt is important to note tHadvh thepreexisting Stage 1 ARR process met therforigansmission
right requirement guited described abovEigure andisoutlined by FERC in OrderB&llongerm FTR
product was not designed to ensutenonigrm transmission right addesgver, priority rightsongestion
revenues of LS&reupheldn the lonterm FTRuction by makioglythe residual system capatuilisale

after all previoualwarded ARRs are assumed to be effective in the model.

Participation in the kergn market has consistently gesuwsmdemonstratedrigure Avhichhighlights the
participant make of the lorgrm auctioRhysicdlSE account for roughlyp80entof the market participants
inthelongterm construct, and dnadf of the acti&E from the annual auction participate in-tbentong

auction

PIM © 2020

www.pjm.cofiror Public Use

7|Page


https://www.pjm.com/

'é/ FTR Market Review

Figure 4. Load Serving Entity Participation in Ldegn and Annual FTR Auctions

Number of
LSE Members
45 _
40 |
35 mm Annual
Long-Term
30
25
20 |
15 |
10 |
5
0 | | - | | |
2014/2015 2015/2016 2016/2017 2017/2018 2018/2019 2019/2020

It is important to nitat the available capability for sale in #ieernfoagction is only the residual capability after
all ARRs are presumed to be awdtdeBTR construct thereby preserves first priority of transmission rights to
load Although residual, this capabiigfuable to FTR market participants and ultimately .Clomes ypmegs

signals generated from these auctions are valuable for all markebpestitipahts/ provide references to

the value of congestion hedges up to three years intoTthis fuforenation can be used by comipStaive

order to lodk future unknown costs associated with congestion along physical,@eltyeanpghtrefore

lower future contract prices for selling elédtioiyBighlights that for th&@2®R0 effectividannindPeriod,

roughly 1percendf the auction revenues collected originate frorteiire lnrgiiomhe vast majority of FTRs

are purchased in #mmuabuction.

PJM © 2020 www.pjm.cofiror Public Use 8|Page


https://www.pjm.com/

'é/ FTR Market Review

Figure 5. Comparison d20192@0 Longlerm and Annual Auction Revenues

2019/2020 Annual — @
Auction Revenues,

$844.5 M
Q — 2019/2020

Long-Term Auction

Revenues,
$845 M

Note: All auction revenues collected in the
long-term auction are used to fund ARRs
effective at the same time the FTRs.

Allauction revenues collected in thetomguction are used to fund ARRs effective at the same time the FTRs
are effectivAny surplus after FTRs argé&fi@ntunded are carried forward rmmibnthlf excess auction
funds existt the end of thlanningperiod, those funds are returned to ARR holders.

I n deregul ated states within PJMO6s footprint, EIe
customers who are not served by-patityrdupplier or competitive retaileghtteraompetitively bid auction
processThis service is sometimes known as Basic Generation Service (BGS), Standard Offer Service (SOS),
Default Service, or Provider of Last Resort\Saming bidders of these auctions are boungdanmeitil

load obligations (three years is corambaje therefore exposed to PJM wholesale costs including capacity,
energy, ancillary services and transnhisegiarm FTRs were designed, in part, to support competitive bids into
these stataun auctions byaking longterm hedge contraa¥silable t@align with this forward time horizon

Example 2: Business Modehtorporating Londerm FTR Auction Prices

Figure @lescribes an actual business model that incorporates forward nodal price®imauttiioiong
Essentially, lotgym FTR clearing prices can provide a level of certainty to unknown future costs associated with
wholesale electric supply can foster more competitive bids into retail load hiscaondtimately lower the
cost oélectricity for certain-asd customels the model shown, a geweniglesale logulicing deal fofQ0

MW is considered in the PECQamhthe expected energy cost is $357/NeAdpportunity in the-teng
auction allows for hedging efected costs with a lower risk premium ($Xiviiiat tivould be needed if it
wasnot acquiraghtil the annual or monthly aué¢tyou assume the psmium would be higher in the annual
or nonthly auction, for example/Np/&then purchasing the FTR in th¢glonguon would save customers
$0.50MWh or an equivalent of $4.4 million over an annual period (3&YMARDAC BW)hese are
significargavings that can be attributed to the existence afetime smtign.
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Figure 6. Commercial UsageslaingTerm FTRs

Pricing Basis $1/MWh Pricing Basis and Risk

to serve to PECO Zone to serve P Premium $1.50/MWh
to PECO Zone

customer customer

with FTR, without FTR,

$36.00/ $36.50/

MWh | Energy $35/MWh MWh s Energy $35/MWh

at West Hub at West Hub

The longerm construct also provides alternatplegsfoal market pardinip to hedge forward positions. One of
these alternatives allows for LSEs to obtain a supplemental hedge to expected ARR value. An example of this i
demonstrated in Example 3.

Example 3 Hedging of ARR Value in Laiegm FTR Auction

In this example, [B8E purchases an FTR in thédamgauction, counter flow to what their future ARR position

will be in the upcoming annual allocation. Taisgugchase results in a future auction credit of $4,000 to the
participant. In the subsequent annua ahetisame LSE-seliedules their ARRs into FTRs, which results in a
netzero auction charg8(®00 FTR auction charge + $3,000 ARR credit). However, sincédhepositidar

was purchased in the tengn auction for the same amount of megaddor the same effective period, the

resulting daghead positions- b0 MW from the long term and 100 MW from the annual auction, net to 0 MW. The
LSE is left with what it was willing to accept frortetime fnragidina credit of $4,000. Etiategy results in a

higher value to load, as opposed to retaining the ARR creditssahddwdirigdf credit of only $3,000.

Figure 7. LSE Hedging of Annual ARR Value

LSE Hedging of Annual ARR Value

| ARR Path 100 MW resource |

GEN A LT FTR100 MW (A &< B LOAD B

100 MW | Annual FTR 100 MW A-) R l 100 MW
LT Auction LMP $40 LT Auction LMP $80
Annual ARR 100 MW (A > B

Annual LMP= $50 n Annual LMP= $80
LSE determines ==mmepp LT FTR 100 MW (B to A) ($40-$80)* 100 MW = $4,000 Credit
e iy ARR 100 MW (Ato B) ($80-850) * 100 MW _= $3,000 Credit
bidding in LT as Annual FTRSS 100 MW (Ato B) ($80-$50) * 100 MW = $3,000 Charge
counterflow
*LT and Annual Net 100 MW ARR (A to B) $4,000
etmeaaams 0 MW FTR*

MWs and in
opposite directions

LSE receives $4,000 instead of $3,000 by hedging in LT
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In adiition to providing valuable informatiSarticipants in state auctits, longerm FTRuctions

provide more options fori&H participation in the markit participation enhances liquidity and price

discovery in the FTR markets by providing more opportunities for buying arféigeleérjusiieses the

level to which lermgm FTRs are purchased by financial participants and sold back in the annual auctions. These
bids create additional capability for sale in the annual auctions that can range from 40,000 MW to 60,000 MW, |
on the peentages of cleared-bidymegawatts from the-feng auctions.

Figure 8. Levelsof FTRs Purchased in the Laimgm AuctionsSold Back in Annual Auctions

30% -

25% 24%
20% |

15% 1 13%

12% 12% i

10% |

5%

0% -

2016/2017 2017/2018 2018/2019 2019/2020

Forward price information can also facilitate agreements associated witliutwegémergtio Since FTR
clearing prices are made puMastors who wish to hedge future costs associated with(eangestimals of
time with lower LMPs or reduced output due to an upstream transmissian esostsam3parenthree
yearforwad nodal pricing created by theédangnarketShese clearing prices infartentiatontracts
between generation developers and other financial participants more adept, antlealingifelfeed for
developers or investors to eeethecaunter, opaqufers for hedging contracts.

Inresponse to concerns raised by the IMM the26di§inal intended benefits of-eefamguction were

reevaluated by PJM and its stakeholders througimargbvatakeholder procasa result, PJMilstholders

and the IMM agrabdtFTR modeling enhancements were needed to better determine available capability of the
transmission system up to three years into the future, more efficiently preserve priority rights of future congestic
revenues to loahd eliminate the overlappingybeed-TR product due to low liquidity and’beage

changse were implemented in Septe20ér

PJM believes these modeling enhancements represented a step in the right direction towaetmaking the long
markeas efficient as possiBléditionally, PJIM and its stakeholders are pursuing opportunities to mitigate financial
risk in the FTR market through adjustments to the markabdesigportunities for improvement include

enhanced tracking of pricelitglatid locational liquidity ovemtith@nproving infrequent pricing signals

assodted with portfolios beyondreaeforwar@hese are items PJM intends to address in 2020 at the ongoing
Financial Risk Mitigation Senior Task Force (HRM&diBh to risk mitigation, PIJM believes there will be

benefits to the overall FTR market efficiency as a result of these implementations.
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Importantly, the ldegm market provides opportunities for LSEs to receive a minimum level of return on their ARF
which represent increased valueigseralistomers, provided there is adequate competition and liquidity in the
longterm markefinallythis opportunity for the LSEs is not possible unlestetherwaget has the adequate
competition pided byirfancial participants.

lll. FTR Intended Purpose

Thecurrent ARR/FTR mackeistruct provides a mechanism for PIMRER@&bRtrm transmission access
guidelinedt provides flexibilitL®Eswith different risk profaes, the market enablasgetition from financial
participants. There are several metrics that cahandieateFTRs are functiasraghedge to future

congestion price riSkme ohbse metrigscludeevenue adequacy, the amount of ARRs allocated, and how well
those RRs are aligned with congestion payResisue adequacy is a direct indication of how well the FTR
market model is aligned withaaahlzadviarket moderhe closer these are alignedhtine adequaiiee

revenue adequaand the higher the confiden the marketplace that bids of expected future congestion will
come to fruition under normal condibheresmount and location of allocateciBRsther indicator as to
wheherLSE are receiving a true offset to congegtizuran the By-AreadMarketFinally, looking at

financial participation and the competitive forces provided to promote price discovery and liquidity are also indic
of a healthy marketplace

As stated abovke primary purpose of the FTR product is to progidg enbebanism against locational price
differences, thereby providing the financial equivalent of firm transmiBseofolewiitg section provides
empirical evidence that shows the current product is fulfilling this intended purpose.

Hedgindefficiency

Since the removal of balancing conbfestiothe total rents available to funéhFXRS, ARRegawatt

awards have increasadl revenue adequacy has been réstired?JM markehis bolsters confidence in the
market and reduces pigkmiums in the FTR maniteth can devalue ARReerall, load is benefitting, as
shownn Table,2vith the inclusion of the allocation of balancing cingesttior load plus exports.

Table 2. ARR Megawatts Allocated and FTR Revenue Adequacy

PlanningPeriod

ARRs Allocated (MV  FTR Revenue Adequa

|
2015/2016 | 105%
2016/2017 | 110%
2017/2018 137%
2018/2019 | *112%

*Firsplanningperiod where surplus revenues are returned to ARR holders, nat FTR holder

As anecdotal evidetmgemonstratghether the FTR magtevides valualbledging mechanisms to actual
LSE via the curreppinto-poindefinitionrPJM examinedwo s peci fi ¢ partici pantsé

1 https://www.ferc.gov/CalendarFiles/201609151766001.pdf
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horizons. The first LSE was studied for the 2@18/2029 Perioddate as well as the heavily congested
month of January 2016rder to illustrate hourly dbtasecond LSE was studied for the 2019/2020 Planning
Periodtd at e. T h e s eahgadransaction dai@chding idjecebmithdrawals and internal bilateral
transactiongjasanalyzed alomgth their FTahd ARRortfoli® over the same period of time. The fiselifLSE
schedules its ARRs into FTRs aisdgeliies its own load. This LlsSEarabe seémFigure dssufficiently

hedged against gstyead congestion charges for all tdayewf the mon&dditionally, this LSE is 130

percent hedged so far for the 2019/2020 Planning Period, when comparaigpadubngdsfion charges to
hourly seficheduleBTR credits.

Figure 9. Example of 2019 Hourly Congestion Exposure for PIJM Load Serving Entity Utilizing Self
Scheduled FTRs
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January 2019

The second LSE, who partiabsupgdfies its own load, elected to retain their ARR credits and hence auction off
their right to FTReBuesFigure 1@emonstrates that this LSE is hedged at a daily average of 136 percent so far
for the 2019/2020 Planning Period, when comparing-abedy, caygestion charges to daily ARR credits. This
data demonstrates that the currerAbasathroduct is capable of providing a complete congestiothéselge to
LSEs given its specific supplydosaboth in the case whereSkechooses to salhedule ARRs intdRET
and also in the case wherk$tieelects to keep ARR revenues anquiet BE Rs.
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Figure 10. PJM Load Serving Entity ARR VersusAbawd Congestion Charges for PJM Load Serving
Entity That Retains ARR Credits
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Congestion Returned to Ldadn Indicator Not Objective

FERC has stated multiple times that the sole purpose of thetkdiatpoodturn 1q@ercendf congestion
to loadAn FTR market designed to achieve this goal could reduce the incentive for needed investments in
generation resources and transmission upgrdatasary 2017, the Commission stated:

i Fi n aMaidket Monitorhaed Joint State Commissions reiterate the proposal, as made in their earlier filings, th
the Commission should support a market redesign to ensure loads receive all conyistiajecbeues

arguments that the sole purpose of HERS return congestion revenue to lgadl the market should

therefore be redesigned to accomplish that direEfiNes were designed to serve as the financial equivalent of

firm transmission service and play a key role in ensuring open acaessmissfomdervice by providing a
congestichedging functidrne purpose of FTRs to serve as a congestion hedge has been welhdbhtablished
Energy Policy Act of 2005, Congress added section 217(b)(4) to the FPA, directing the Comitsssion to exercis
authority to fAenable | oad serving entities to sec
onalontermbasisforlener m power supply arrangements made, ofr

681,theConsns i on cl early emphasized the si2gnificance of

Although not the intended purpose, useful information can be gathered from current percentages of congestion
returned to load from the existing construct to detahameiherdbould bpursued. TablesBows the FTR

creditsand percentage of congestion hedged, bpdeadhe existing FTR funding mechanism, and how that
percentage would have changed depending on the choice by LSEs on-gdiettietetd\&thto FTRs or

not These values, derived from the Monitoring Analytics State of the Market Report, include the cost of balancir

2 https://www.pjm.com/directory/etariff/FercOrders/204 808003 P020003,er181001. pdf
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congestion, which is currently allocatedItopoatntly, under the existing rulles0t8/201Blanning
Periodwhee the endfplanningeriod surplus is allocated totliagercentage of actual congestion returned to
load ranged from@2cento 104ercentdepending on the decision made by loasclreseille ARRS into

FTRs or ndfhesestatisticdemonsate that the actual congestion returned to load can vary based on the
decisions and risk profile of the LSEs, and that tgesrastedor full fundingdditionally, these percentages
should not be interpreted as a failure of the FTBuhiteztas an indicator that the choiceltyBheay

impact their hedged congestion

Table 3.  Congestion Returned to Load

Percent Offset Percent Offset
Planning Actual Percent If 100% Self If 0% Self ARRs

Period Offset to Load Scheduled Scheduled I |[elerz1c0] Notes

78% 66% 88%
2016/2017 93% 71% 109% 80,620

Skewed by Polar
[0) 0, 0,
2017/2018 50% 61% 36% 94,229 Vortex

*Actual percent offset ipdigenif January 20Eclude.

Further investigation at a zonal level can reveal if the allocation of rights align with the actual congestion returne
load This is an important investighdoause although the data shows from avéyst@@rspective that

congestion returnetbd may be appropriate under the existing construct, the actual alignment within zones may
be unbalanceth an attempt to quantify the alignment of rights with actual congestion returned to load both
Monitoring Analytiesl PINdrovided breakdowiorthe 2018/20anningeearon a zonal leverhe method

to determine the alignment was calculated differently between Monitoring Analytics and PJM. The key differenc
was the calculation of the congestion for each zone. Monitoring Analytibe detegestied for each zone

from the transmission constraints and impacts to each transmission zone. However, PIJM determined the cong
for each zone using the PJM invoices and actual costs incurred by each customer. The Monitoring Analytics de
represented frable 4For this planning year, it demondtnagesne zonas unbalandallocation of rights

compared to congeséisiit is calculated on a system Mtlebugh the table represents congestion calculated for
each zone based otuattransmission constraints, it does not represent the actual pasgnmeamas ¢hay
customerseflected on their PJM invoices. Actual costs paid by customers are a reflection of the CLMPs and the
allocation of rights compared to actual casts wilvby par ti ci pant . Fodlddd s dat a
customerand the offset values are calculated directly from the actual costs incurred and reflected on the PIM
invoices. Although the act uahbpedeatlignmen, jtdemens&ratdssad i n
better aligned offset then the theoretical values Monitoring Analytiésid#ioniaitgdboth data sources are

only incorporating FTRs associated with LS&$saimeduletheir ARRs into FTRs. L&iEand also

purchas€TRsn Auctianto improve their hedging
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Table4.  Monitoring Analytic2018/2018onal Congestion Offset Table

Table 5. PJM 2018/2019 Zonal Congestion Offset Table
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