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1 Executive Summary

London Economics | ntersnaengagedd LbbyC RJOM ElIndt)e rascao n h e ¢

in August 2020 to provide an independent assessment ofP J Mfinancial transmission rights
(0OFTRO) mar ket and auction revenue r iivg lofttlis
engagement is to determine if the current ARR/FTR processes employed by PJM, including the
ARR allocation and FTR auctions, constitute the appropriate mechanism by which to ensure that
load! is adequately compensated for the value of to the transmission system, which it is paying
through regulated transmission access charges.FTRs are financial contracts that market
participants acquire through FTR auctions to receive the congestion price of a specific path
defined by a source and sink node. The congestion price is hot known until after settlement of the
day-ahead energy( 0 D A Mrarket. ARRs, on the other hand, are enttlements that load receives
free of charge. ARRs entitle the holder to receive the FTR auction revenues associated with the
specific path. ARR holders can also convert their ARR into an FTR by self-scheduling in the
annual FTR auction.

Figure 1. Key questions to be addressed in this engagement

Scope of Analysis for ARRs and FTRs

@ For what purpose were they initially created? Was it to address a problem?

EZ Are they fulfilling, in the best way possible, their initial purpose and/or addressing the
identified problem?

= If not, why not? If so, how is this measured and verified?

4} Is this purpose still required and if it is addressing a problem, are there alternative

ways to eliminate the problem entirely?

@ @ Are there additional purposes and/or sources of value to the market that ARRs and
8 FTRs are, or should be, fulfilling or delivering? If so, what are these purposes, how do
they optimize value to load and other market participants; and how is this value
optimization measured and verified?

@@ What other mechanisms, either inside or outside the RTO, can provide alternative ways
to achieve some of these purposes? If such mechanisms exist, can they work alongside
each other or as variations to current mechanisms to optimize value to load and other
market participants?

EI.I:IJ] Are there changes in market design, execution or product tenor that would improve
delivery of these instrumentsd® purposes, ¢
equity, a better optimized delivery of value or lower risk to load, or in some other way?

11n this report, load is used to mean end-use customers and other firm transmission customers.
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PJM asked that LEI address seven key questions, which are listed inFigure 1. The answers to
these questions are provided at theend of this Executive Summary.

LEl employed a researchbased approach to address these fundamental question s, leveraging
guantitative and qualitative methods of analysis. The work plan was divided into five tasks
which are depicted in Figure 2. Task 1starts with the identif ication of the original rationale or

purpose of the ARR and FTR mechanisms. Task 2 presents thevaluation criteria LEI selectedto
assessthe ARR/FTR construct. As mandated by the terms of reference,LEI focuses its analysis
on the existing ARR/FTR design in Task 3, using the selected criteria from Task 2 and given the
purpose(s) identified in Task 1. In addition to gathering feedback from PJM stakeholders, the

Independent Mar ket Moni t orasparbof MdkS,)LEIl also codnpakel]l MP JsM Gasf f

ARR/FTR design with the mechanisms used in three other US power market (Task 4). Lessons

l earned from other jurisdictions, ieperment findingsom PJ M
in Task 3 provide the basisfor LEI 6s r ec o mme n c¢denhamcenentsaqTask5)s ugge st

Figure 2. LEI 6s approach to this engagement

Approach

Research and data collection

AFERC Orders, PJM filings to FERC

APJIM Manual, and other training materials

AEconomic theory and academic research papers related to FTRs, property
rights, auction design

Astate of the Marketreports, published metrics (PJM and other select US

1 ) Identify the purposes of
the ARR/FTR

=3 RTOs/ISOs)
= j APresentations from stakeholders made in prior Task Force meetings
Defi bl Vet AStakeholder input (interviews, survey questionnaire responses)
Al MISE] e GiEED AARR and FTR market data related to ARRs /FTRs (PJM and other select US
for the evaluation of markets)
ARR/FTR mechanisms AData from IMM (on past auction outcomes and description of their
proposal)
AData from outside PJM markets (bilateral trading data (EQRS), futures
traded on exchanges)
Evaluate existing
3 ) ARR/FTR construct and o o )
identify issues Qualitative and quantitative analysis
AConsideration of purpose (Task 1)
Assess ARR/FTR ASeIe(.:tio.n of criteria (T_asl_( 2) . .
4 construct in other US I I. AQualitative and quantitative evaluation of actual outcomes in PJM (Task 3)
markets Aldentification of how rules changes over time impacted outcomes (Task 3)

AComparative analysis of PIM and other markets (Task 4)

5 PI’OpOSG enhancements to

the current ARR/FTR Y Formulation of findings and recommendations
-O- AShould the current construct be retained (Task 3)
— ALessons learned from of other US RTOs/ISOs(Task 4)

ARecommendations around potential enhancements (Task 5)
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1.1 Identifying the purpose of the ARR/FTR mechanisms (Task 1)
Bas ed oindedereiénbrasearch, there are two purposesto the ARR/FTR mechanisms:

1 Purpose #1: Facilitate the return of overpayment i n | ocati onal mar gi nal
(known as congestion charges) back to load; and

1 Purpose #2: Enablehedging of the marginal cost of congestion in LMPs between different
nodes and support forward market activity through the offering of FTRs.

FTRswere created as a consequence of the decision to implement LMPAn energy spot markets.
The use of an LMP design with open access ensureghe efficient allocation of transmission
network capacity and, as a result, efficient production and consumption decisions in the short
term. LMP outcomes can also provide a location-specific market signal to investors to encourage
new generation investment and indicate opportunities for transmission investment to ease grid
congestion.

However, the LMP system also has a drawback d it results in a situation of overpayment by load
when the transmission system is congested.When a transmission interface is binding, and the
last increment of demand in imp ort constrained areas must be met with local (higher priced)
generation resources. All load in the import constrained area pays the higher LMP, even though
some of the energy being consumed comes from lowerpriced resources outside the local area.
The loca generator gets paid the higher LMP, but the external resources get a lower LMP,
commensurate with their marginal costs of production. Due to transmission congestion and the
uniform pricing principles, the sys tem operator will collect more dollars from lo ad than it pays
outtogenerators,resul ting in what is known as oO0congestion
are surpluses, as they are not needed to compensate generators for their energy or remunerate
transmission owners. Load should be paid these corgestion charges because they have akady
paid for the transmission system (via regulated tariffs). Therefore, the first purpose of FTRs is to
facilitate the return of congestion charges back to load, as suggeted in the figure below.

Based on Lekdendanalysis) ahd gonsistent with the positions taken by market rules at
otherl ndependent Sy s 1SO )t pgeturnaft congestion charges isnot the only
purpose of FTRs. Although FTRs are settkd vis-a-vis the day-ahead energy market, it is important
to recognize that the spot market for energy is not the only platform for buyers and sellers to
transact energy. Indeed, the path-based construct for the FTR auction was selected originally by
the PJM Companies and approved by the Federal Energy Regul at ory Commi ssi on
accommodate other commercial arrangements (such as bilateral contracts and seklsupply
arrangements) that market participants enter into in the forward market (or as a conseq uence of
the regulatory construct). The forwar d market continues to be a critical element of the overall
wholesale energy market design to support the investment signal and re-allocate (hedge) the
market price risks associated with a volatile spot market p rice. FERC recognized that bilateral
transactions would continue to exist, even after LMP systems were implemented. FERC also
understood that the marginal cost of congestion in LMPs would be very volatile and difficult for
market participants to hedge usin g bilateral contracts. Therefore, the FTR instument was created
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as a way for buyers (on behalf of load) and other market participants to hedge that volatile
congestion cost component of LMPs.

Figure 3. Why do we need FTRs?

Impacts Consequence Benefits to Load
LMPs reflect the marginal cost
of congestion LMP system Efficient use of
DA and RT RS the
Energy Markets e [~ transmission
Uniform clearing price concept ™ consumption system in real
in LMPs & all volumes at the and production time
same node clear at same price ( ) in real time
Forward Return of
congestion
Congestion payments collected Markets - over;?ayment
from load in LMPs exceed Forwards signal
congestion payments paid out and support \__Purpose #1__J
to generation in LMPs — efficient —_——
Investment in Efficient use of
long term . the
Load also pays for transmission ~— — (transmission
service through regulated tariffs system in long
(zonal construct in PIM) run
Lowest possible
cost of energy in
Wholesale market encompasses — long run
LMP-based spot market and
forward markgt Purposes of FTRs \__Purpose #2__
How does the hedging work? A load servingentity ( OLSE6) t hat hastwihabi | at e

generator can use an FTR that is based on a path that is defined by the source node of the
generator and the sink node(s) assbchetdgedwhpghi nt
congestion cost associ#ed with that bilateral contract. Hedging can also be accomplished using
financial instruments that are constructed based on the information released by the FTR markets.
More generally, when FTRs are auctioned, market participants get a very granular per spective
on expected congestion onthe system. This information influences a variety of hedging strategies
and bilateral purchases and sales. In this way, FTRs can provide an important link between LMP -
based spot markets and forward markets, and therefore contribute to sustainable, competitive
wholesale electricity markets in the long run. Figure 3 above contains a diagram illustrating the
various basic facts that drive the need for FTRs The diagram also maps out which segments of
the wholesale electricity market are impacted, the consequences, and the resulting benefits to
load. As indicated by arrows in the diagram, the ARR/FTR mechanisms create benefits for load
over both the short-term (Purpose #1) and long term (Purpose #2).
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Although the FTR/ARR rules have evolved sincetheir inception in PJM, the initial purposes for
having FTRs remain valid today, as load continues to pay for transmission service separately
from the spot market for energy, and the importance of bilateral contracting has not diminished.
In other words, the overall market design continues to depend on an efficient spot market and a
liquid and well -functioning forward market , which ensures that the load gets the lowvest possible
cost of energy.

Task :Based on LEI &ds cetevantiPéVafilingsrandvFERCANOrders from 1996
through the present day, FTRs (and ARRS) serve two purposes:

#1: LMP payments made by load exceed the spot market payments to all gen erators in an
LMP system when there is congestion. ARRs/FTRs facilitate the return of this
overpayment. LMPs must include the marginal cost of congestion to ensure efficient use
of the transmission network in the shortterm,butth e 0 ov er p ay me sutpls,
that is not needed for compensating transmission owners or generators. Load has already
paid for tran smission service through regulated rates. Load should therefore receive this
surplus. Return of the congestion chargesbenefits load as it reduces the overall cost of
delivered power in the short term.

#2: FTRs allow for hedging of the marginal cost of co ngestion in LMPs between different
nodes and support forward market activity. FTRauction results also provide a granular
understanding of expected network congestion. With this information, market
participants can more effectively contract and hedge market price risk, which supports
generation investment. Price discovery also encourages more activity in the forward
market, which in turn reduces the transaction costs of hedging and bilateral contracting.
In the long run, load benefits from liquid and effici ent forward market through lower
cost of supply.

1.2 Selecting th e appropriate evaluation criteria (Task 2)

Any rigorous analysis should begin with a set of objective criteria. These criteria need to be
relevant to the problem being analyzed and should be unbiased and measurable. To analyze
PJM6s ARR/ FTR meseldctachfous aniferia L--Eeguity, efficiency, simplicity, and

transparency. These are commonly used criteria in regulatory economics and policy design.
Furthermore, equity and efficiency criteria relate directly t o the identified purposes of FTRs (and
ARRS):

1 equity considerations are the fundamental rationale for seeking to return congestion

chargesto load, givent he congestion charges r e poackhase nt

already paid for the transmission system through a separate regulated tariff; and
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9 efficiency considerations are key factors behind realizing both the short-term and long-
term benefits of the transmission system. In the short-term, efficient FTR auctions ensure
that the ARR construct is a rea®nable mechanism for the return of congestion charges
back to load. And w hile the LMP systems ensure shortterm operational efficiencies are
achieved, the long-term efficiency of the wholesale market o charaderized by appropriate
levels of investment and convergence to long-run marginal costs 8 can be achieved only
if the LMP -based spot market and forward market are aligned.

Transparency and simplicity criteria play a supporting but vital role, as recognize d by many

market designers, policymakers, and regulators. Transparency supports accountability and

efficient outcomes, but also emphasizes the acceptability of these outcomes, a key condition for
achieving an equitable effect. Simplicity ensures that administrative burdens are reduced, and

transaction costs are minimized.

There is some level d interplay between the equity and efficiency criteria and between Purpose

#1 and Purpose #2. Some critics of the current design point out that the current FTR auction
design involves 01l eak ahgrged(inothé formm mfmmet profits ognens-tbdd o n
entities participating in the FTR auctions). Th
congestion charges go to remunerate norload entities, and therefore load gets a reduced amount
returned (Purpose #1). If we focus on just equity considerations and Purpose #1, this leakage
could be a major concern and we would likely conclude that there are major shortcomings in the
current design. But as we discuss further in Section 6, this leakage needs to be considered in light

of the benefits associated with Purpose #2. In a holistic framework, the net congestion charges
paid out to non -load participants should be viewed as a cost offset to the long-run benefits that

are motivated by efficient FTR auctions. Non-load participan ts support forward market activities

that benefit load. Another way to view this leakage i s to consider it as a form of an insurance
premium for hedging and a catalyst for a liquid and efficient forward market. T herefore, it is
important to ensure that any proposed enhancements to increase the shortterm benefits under
Purpose #1 do not suppress the long-run benefits associated with Purpose #2.

Task 2: LEI selected four criteria for evaluating P J MABRR/FTR mechanism :

1 Equity dreflects the fair treatment of affected parties (for example, equitable distribution of
benefits or profits from the purc hase/sale of a good or service);

i Efficiency - involves the optimal allocation of resources to those that value them the most;

i Transparency -indi catesa condition whereby every market participant has timely access to
relevant information for purposes of dec ision-making in an auction or regulatory context ;
and

1 Simplicity o manifests in anotion that simpler theories should be preferred to more compl ex
ones,so long as the simplicity does not compromise the functionality of the mechanism.
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1.3 Evaluation of the current ARR/FTR design (Task 3)

For Task 3, LEI asessedthe functionality of the current ARR /FTR mechanism and studied how
each feature of the mechanism works within the ARR/FTR syste m and as part of the broader
wholesale electricity market design. LEI also canvassed PJM stakeholders about their views on
the existing ARR/FTR mechanism's advantage s and disadvantages. As part of the stakeholder
engagement, LEl received input on proposed modifications to address the perceived
shortcomings and enhance the identified strengths.2 LEI also interviewed the IMM an d PJM daff
and gathered data relating to the operations of the ARR process and FTR auctions, as well as ideas
for potential changes.?

1.3.1 ARR/FTR mechanism changes have improved the functionality of the mechanism in
respect of the intended purposes

From the point of inception, FTRs (and ARRs) were designed to be path-based (or point-to-point)
property rights (entittements). This design choice was made intentionally: to accommodate
bilateral contracts and align with how bilate ral or self-schedule trades are ®ttled in the LMP
market. The point-to-point definition of FTRs (and ARRSs) allows market participants to hedge
their exposure to LMP differences between the designated source and the location of the delivery
point/load. The use of path-based property right s has rot changed over the years.

In contrast, there have been multiple changes to other elements of the FTR (and ARR) mechanism.
Initially, PIM allocated FTRs directly to network and firm point -to-point transmission customers.
An FTR auction process was ntroduced in 1999 to allow PJM to sell unasigned FTRs and
facilitate the trading of FTRs among all market participants. This was an important change in that
it ensured the efficient allocation of FTRs to those that valued them the most and thereby
improvi ng the efficacy of both the allocation of the FTRs and the hedging processin 2003, PIM
created another property right 8 ARRs. ARRs were allocated to transmission customers (load)
and could be converted to FTRs or otherwise retained to collect FTR auctionrevenues. ARRs gave
load greater flexibili ty on how to hedge (and when to securitize) congestion charges in LMPs.
PJM also added an annual FTR auction in 2003 to support additional trading opportunities and
institutionalize the connection between the two property rights (LSEs could convert their A RRs
into FTRs in the annual FTR auction).

2 | El understands that PJM is separately pursuing changes to credit rules. Therefore, this area is not covered in he
present study although LEI recognizes this as an important issue in its own right .

31n addition to information on the operational dynamics of the ARR allocation process and results of past FTR auctions,
LEI also collected bilateral contract data from FERC®&s El ectronic Quarterly

Reports

data (from the Intercontine n't a | Exchange (0l CE6) and Nodal Exchange) .
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Once the dual system of property rights was implemented, additional modifications followed.
Figure 4 lists the major changes since 2003 and thempact they had on the intended purposes.
Each change reinforced either Purpose #1 or Purpose #2 (or both).

Figure 4. Major changes since 2003 and the impact they had on the intended purposes

Key Changes

1 - . .
Revision of the allocation process to include I:> Provides more certainty (priority) to load regarding

a Stage 1A and 1B their long -term rights in network (Purpose #1)

ARR allocation mechanism was adjusted to
reflect the changing generation fleet

Improves effectiveness of ARR allocation process
(Purpose #1)

ARR mechanism was expanded to address
transmission capability created through
merchant transmission investment

Refines the investment signal emanating from ARRs
(Purpose #2)

FTR auction design was modified (e.g.,
introducing monthly and long -term
auctions) and the universe of FTR products
was expanded

Provides additional opportunities to reconfigure FTR
portfolios and hedge (Purpose #1)

Improves price discovery (Purpose #2)

Improves payout to load (Purpose #1)
Allocation of balancing congestion costs was

changed to solve the overpayment issue to
FTR holders

Pricing in FTR auctions no longer reflects risks of
balancing congestion; more reflective of expected
congestion in the day-ahead energy market (Purpose
#2)

>
2
| o
£

6 Payment of surplus congestion was shifted I:>

from FTR holders to ARR holders Improves payout to load (Purpose #1)

1.3.2 Most stakeholders affirmed their gene ral satisfaction with the current ARR/FTR d esign

As part of the stakeholder initiative, LEI engaged with 37 entities involved 4 with P J MBRR
allocation processand FTR markets, including LSEs, generation owners and independent power
producer s ( aHePypeasdf)entitiea (trading organiza tions, energy service providers,
and customer advocacy groups). The stakeholder engagement processonsisted of: (i) four focus
group discussions (-upl@Risndare-based suryey; and {iiip dbnke-anvone
discussions.

Based on the feedba& and commentary elicited from the stakeholders, LEI observed that most
FTR auction participants were satisfied with the current FTR auction design and range of

4 Or representing entities who are involved with ARRs/FTRs.
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available FTR products. There was also a general ageement that the current ARR/FTR market
design provided adequate opportunities for hedging and managing the risk of congestion for

load and other market participants. Stakeholders that actively trade in the FTR auctions also
stressed that FTR auction outconmes provided valuable price discovery for va rious forward
market activities.

Nevertheless, some LSEs expressed concern that the existing ARRallocation process was
inadequate. In particular, these LSEs felt the quantity of allocated network capacity in the ARR
process and the range of ARR products (specifically, the ARR paths vis-a-vis the paths available
in the FTR auctions) was deficient. In addition, some expressed a belief that the current ARR
mechanism did not enable customers to access the resource gths needed to hedge the congestion
risk relative to their contracted resources (new generation in particular). Furthermore, there were

also concerns with the complexity and transparency of the network model that PIJM used to test

the simultaneous feasibility of A RR requests and bids/offers in the FTR auctions.

Overall, most stakeholders expressed a preference for incremental improvements and
enhancements rather than a complete overhaul of the ARR/FTR market design. The potential
points of enhancements and modifications suggested by stakeholders to farget shortcomings in
the ARR/FTR design include changes to the ARR allocation scheme and increasel FTR
granularity (especially if it could align with the operational profile of intermittent energy
sources). Somestakeholders also suggested reservation prices or other changes to ensure the
value of network capacity sold in the FTR auctions is maximized for the benefit of load holding
onto ARRs. These recommended enhancements focused primarily on Purpose #1. Several
stakeholders also noted that they have hadto restrict their activity (with respect to virtual bidding

or FTR auction participation) due to the current FTR forfeiture rule. 5 Changes to the forfeiture
rule may affect both Purpose #1 and Purpose #2 becauseit may motivate more FTR auction
activity (competition may assist in optimizing the value of ARRS), support hedging, and assist
with the convergence of the day-ahead and reattime markets (to the extent that the relaxation of
the forfeiture rule would incr ease vrtual trading activity).

1.3.2.1 IMMwould | ike to move away from the current ARR/FTR design

The IMM has advocated for a comprehensive redesign of the ARR and FTR construct. In simple

terms, the IMM would like to see the current dual property right system r eplaced with a new

property right, whichth ey ref er to as a onetwork congestion pr
proposal is a single property right system where only load would receive distribution of

congestion charges collected by PJM through the ogeration of the day-ahead and reaktime energy

mar ket . The | MM6s network congestion property ri
ARR/ FTR mechanism in the following ways (as listed in Figure 5):

5The FTR forfeiture rule is designed to prevent market participant s from using virtual transactions to create congestion
that benefits their related FTR positions. FERC Docket NO. EL1437-000.
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1 itis not modeled on a path-based or point -to-point construct: thereisno s peci fi ¢c 0sou
point, although the sink is always the bus or load zone relevant for each LSE;

1 there is no ARR allocation process, and therefore no need for network modeling - load
will simply hold arightto receivea set of payments based on total s@t market congestion
charges; those payments would be distributed to LSEs using thel MMG& s c o-basedr ai nt
congestion calculation methodology , which relies on assessing the pattern of energy flows
in the spot market;¢ and

1 there is no compulsory ex-ante auction 0 therefore, there is no simple way for load to
monetize? the value of thel MM®& s n aingle propkrty right system ahead of the spot
market.

In discussions with LEI, the IMM acknowledged the value of tra ding and noted that load would

be free to =l their network congestion property right ahead of spot market settlement. The IMM

believes a transactable platform can be developed, and it would not necessarily need to be
administered by PJM (e.g., trading could be supported by a third -party exchange). However, it is

unclear how liquid and efficient the sale of network congestion property right would be

(especially if only some_SEs sell their network congestion property right). Therefore, the inherent

design would create complications for establishing the market value andtradi ng of t he | MN
network single property right pr oduct . l ndeed, given the focus
exclusively on Purpose #1 (and specifically to design a mechanism that returns exatly 100% of
congestion charges back to loal), the lack of details on how a network congestion property right

could be sold and bought is not surprising. The IMM also realizes that its proposal would require

significant retooling of how the industry uses t he information from FTR auctions to support

forward markets and how market participants use the existing FTR product to hedge congestion

risk associated with bilateral contracts. Figure 5 provides a high -level comparison of the current

mec hani sms and the | MM6s proposal

LElhas concerns that the | MMOds proposal i s novel a
network congestion property right concept is designed specifically (and solely) for Purpose #1,
there will be disruption to commercial activity (at the very least) and possibly unintended longer -
term consequences that would undermine the attainment of Purpose #2. Further investigation
and prototyping of the network congestion property right construct is necessary. For these
reasons LEI does not support moving forward wi t h t he | MMds proposal at t

6PJM | MM. o0Constraint Based Congestion Calculations: Measurinr

7 When load monetizes the congestion charges under the existing design, they are esentially enterin g into a fixed for
variable swap (e.g., exchanging the variable congestion costs they would receive from the day-ahead energy
market for a fixed payment based on the FTR auction results).
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Figure 5. Key di fferences bet ween the current
Property Dual property system Single property system (No
transmission ARR)
system
Construct Path-based withasourceand No speci fic 0so

Allocation of the

a sink

ARRs are allocated through

Sink is either bus or load zone

Load receives the network

ARRS/FTRs ARR allocation process congestion property right
FTRs can be bought through based on | MM&s
the FTRauctions of examining network

constraints in the spot market

Value of Based on the ARR/FTR target  Value of the network

ARRS/FTRs allocation or the difference congestion property right

between the LMP of the
source and the sink in the
auction (for the ARR) and the
day-ahead market (for FTR)

known only after settlement of
spot markets; LSEs can sell their
network congestion property
right in advance if they desire

mechani

1.3.3 Assessment of the existing mechanisms with respect to Purpose #1

Using actual ARR and FTR settlements as well as ongestion charges, LEI analyzed whether the
current ARR/FTR mechanisms provided a return of congestion charges back to load. A detailed
examination of actual outcomes from the 2011/12 planning year through the 20 19/2020 planning
year confirms that, on average, 83% of congestion charges collected in the PJM spot market were
returned to load, as illustrated in Figure 6. Notably, FERC never specified in its original decisions
that it expected the FTR construct (and ARR mechanism, once that was approved) to return
exactlyl00% of congestion charges back to load egh year?8 A large portion of the variability year -
over-year in the percent of congestion charges returned to load is contingent on weather. The
average ratio is much higher (over 90%) if we exclude the years with unusual weather events.
Furthermore, it is important to note that since the rule change around surplus congestion,
effective in the planning period 2018/19, the ratio of congestion charges returned to load has
increased.

The dual system of path-based property rights, where ARRs are allocated in advance, and FTRs
are auctioned off on an ex-ante basis to dayahead energy markets, could create overor under-
payment of congestion charges toload. Since transmission network capacity is finite, PJM has to
estimate the amount of network capacity to allocate (in the ARR process) and sell (in the FTR

8|ndeed, in the 2016 Order, FERC clarified that return of congestion charges was not the only objective for FTRs, which
would necessitate accepting that some leakage from congestion charges is reasonable. FERC, FERC 61,093
(2016).
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auctions). In assessg the network capacity, PJM has to consider how to prevent ARR/FTR

underfun ding.® More specifically, in order t o avoid underfunding issues, PJM has been naturally
incentivized to under -allocate network capacity to load during the ARR process. Such under-
allocation results in lower congestion charges returned to load relative to those that PIM collected.
However, as noted above, recent rule changes have improved the efficacy of the ARR/FTR

construct in this regard.

Planning years with significant underpayment (as illustrated by a blue bar much higher than the
yellow bar in Figure 6) were assciated with extreme weather conditions. Extreme weather is
difficult to predict, but when it arises, actual congestion charges are very large. Becausesevere
weather is difficult to predict one year in advance, the aggregate FTR auction revenues are lower
than total day-ahead congestion charges and, therefore, the ARR offsets received by load are
relatively low. This observed dynamic is not an inherent flaw in the ARR/FTR mechanism, but it
is a consequence of tle dual system of property rights (and the de cision of load to hold onto
allocated ARRS).

Figure 6. Total congestion charges collected by PIM vs. total congestion charges returned to load
$2.000 20112020
' average:83% m Total congestion charges collected by PIM
Total congestion charges returned to load
w  $1,600
&
= Record winter
S peak Bomb cyclone
»  $1,200
= Polar vortex / /
c
S $800
- | I | | I
$0
11/12 12/13 13/14 14/15 15/16 16/17 17/18 18/19 19/20
f ayout to 99% 92% 45% 64% 86% 98% 46% 88% 125%
SEs ratio
Note: It is possible that more than 100%of congestion costs are returned to load in a given year because some of the
payout to load is based on the FTR auction revenues, which are driven by market expectation of congestion, and those|
payments could be higher than the actual congestion charges ctlected by P J M. oOPayout t sentdl
congestion charges returned to load as a percentage of total congestion charges collected by PIM.

In consideration of Purpose #1, LEI also examined the reasonableness of the ARRs, which depend
on the outcomes of the FTR auctions. Specifically, LEI hvestigated the efficiency of historical

9 OA Schedule 1 Section 7.5a. The Office of the Interconnection shall makeéhe simultaneous feasibility determinations
specified herein using appropriate power flow models of contingency -constrained dispatch.
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FTR auctions vis-a-vis realized congestion in the day-ahead enegy market (as represented by the
congestion component (Al the HTRI&ctionsd ahninat, lorg@eLr M 6()0.L T 6 )
and monthly & possessed statistically significant predictive power for actual CLMPs. This

indicates that the FTR auctions are efective for valuing the ARRs that are held by load. In

addition, this finding also means that FTR auctions can genaate reasonable information for pric e

discovery (Purpose #2). LEI also analyzed the change in the predictive power of (hypothetical)

FTR aud i ons i f financi al participants were ®xclude
Statistical analysis shows that financial participation improves the predictive power of FTR

auctions 0 this should not be surprising, given the basic tenets of finance theory and the
importance of speculative trading. 11 Given that a large share of the congestion charges returned

to load flow through ARRSs, the efficiency of the FTR auctions (and involvement of financial
participants) also supports Purpose #1.

Figure 7. Payouts from holding ARRs or self -scheduling (hypothetical example)

400
300
200

100

(100)

Nominal $ million

(200)

schedule

(300)

More profitable to self -

(400)
2014/15 2015/16 2016/17 2017/18 2018/19 2019/20

Note: This analysis intenti onally does not include surplus allo cation and balancing congestion charges.For a more
detailed discussion of this analysis, please refer to Section6.7.

Figure 7 offers a comparison on whether load wou ld have earned greater profits if it held on to
all awarded ARRs or if it self-scheduled all awarded ARRs in the annual FTR auction. SinceARR
target allocation is based on annual FTR auction prices, if the auction prices had been
unreasonably low, then holding ARRs would have resulted in lower payouts than self-
scheduling. The analysis shows that in four out of the six most recent planning periods, load

OPJM simulated a 0 wlfartplannihgoperiadu2018/19% assumimrgsfinancial participants do not
participat e in the annual FTR auction. The result is lower FTR auction revenues as well as lower predictive
power of actual congestion charges as compared to the auction with financial participants.

11 Further discussed in Section6.13.2
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would have received more congestion offsets if they held on to their ARRs compared to self
scheauling, and for the years where self-scheduling would result in a higher payout, th ose years
involved extreme (and generally difficult to predict) weather events (and cansequently very high
congestion costs in the dayahead energy market that would have been diffic ult to anticipate in
the FTR auctions). This analysis shows that the ARR construct, whose value is based onFTR
auction results, has reasonably remunerated load under typical conditions. Moreover, the
majority of load has shown a preference for holding ARRs. This observation supports the finding
that load values the ARR property right. Therefore, on an aggregate basis, we conclude that the
current ARR/FTR constru ct is achieving Purpose #1 and that the dual system of property rights
should be retained.

1.3.4 Assessment of the existing mechanisms wit h respect to Purpose #2

The second purpose of PIJM6s ARR/FTR mechanism is
needed to understand whether there is support for price discovery, and that required us to look

at the efficiency of the FTR auctions. We also neded to understand how market participants used

FTR auction outcomes to hedge and support price discovery. This led us to examine the

usefulness of the path-based construct for physical transactions and gather information on

futures trading as well as overall forward market activity. Finally, LEI considered the potential

magnitude of long -term benefits arising as a result of liquid and efficient forward markets.

1.3.4.1 Efficiency of FTR auctions

Although many traders in the FGDs talked about the connection between FTR auctions and
forward markets, some stakeholders remained skeptical about the relationship and challenged
us to examine evidence of the FTR connection to forward markets. Analysis of the efficiency of
the FTR auctions provided the foundation for this evaluation. As described in Section1.3.3 based
on LEI 8s statistical analysis of historical FTR a
al | of PJM3s F TdRstatstically sigaificant peedidiivie power efor realized CLMPs.
This is an important finding in relation to Purpose #2, as it confirms the legitimacy of a price
discovery process emanating from the FTR auctions. Moreover, as noted earlier, the participation
of non-load (financial) entities in the F TR auctions also improved the predictive power of the FTR
auctions. LEI also discussed the business uses for each of the FTR auctions with stakeholders. The
information gathered from stakeholders indicated a vari ety of rational and legitimate hedging
and trading activities that are supported by the various FTR aucti ons.

To further understand the efficiency of FTR auctions, LEI also explored the profitability of FTR

paths that have not been allocated to ARR holderstodate ( suc h-toge ndg @mtaves t hat
a generator bus as both the source and sink point) as wel as FTR options. LEI identified the

realization of both large profits and large economic losses on these FTR paths. There was no

evidence of systematic excessprofits (on a risk -adjusted basis) for non-load entities engaging in

trading these paths. Moreover, LEI found that LSEs also purchased gento-gen paths in past FTR

auctions, suggesting that such paths are viewed as economically valuable by some Iad. Thus,

market participants should be allo wed to continue to trade these paths. Regarding FTR options,

LEI found that there have been options sold at no premium over the same FTR obligation paths,

indicating an illogical outcome since the option product should be more valuable given there is
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no downside risk. However, this issue could be fixed by adding opt ion pricing models to the
market-clearing engine.

1.3.4.2 Forward market activity

To better understand the relationship between the ARR/FTR mechanism and forw ard markets,
LEI collected data describing forward market activity and examined how market participants
engage in forward markets. First, LEI considered to what extent the path -based construct (of
FTRs and ARRs) is relevant to bilateral arrangements. Thepath-based construct of FTRs provides
an ability to perfectly hedge congestion risk at a nodal level, asFERC acknowledged when FTRs
were first created. A review of transactions associated with bilateral energy contractsreported to
FERGS Electric Quarterly Repor t €£QRO6 dlatabase shows that in the past five years (20152019),
over 35% of the value of physical contracts with delivery in PJM used a node (instead of a hub,
zone, or aggregate) as the delivery point Transactions with nodal-based delivery points were
reported to have a cumulative transaction value of over $75 billion over five years. Moreover, in
the past two years, the share of transactions using nodes as a delivery pointhas increased to over
50%(in value terms, or $26 billion on average per annum). Thisfacti ndi cat es over@dl mar ket
confidence in using nodes asa commercial pricing point .

LEI next examined futures markets. A review of transaction data in the last few years for PIM
basisrelated futures contracts on Nodal Exchange shows a strong increase in volumes after the
release of FTR auction results (and this applies to all types of FTR auctions). This is evidence of
the price discovery attributes that FTR auctions provide to support the functionality of the
forward market. LEI 8 s  dssiomsowith traders active in PJM and other US power markets noted
that the FTR auction design contributed to forward market liquidity. Indeed, based on total
futures transacted, PJM has by far the most liquid forward market of all US RTOs/ISOs. Forward
activity in PJM is also characterizel by a lower bid -ask spread than other power markets. These
are useful indicators of the superior liquidity of the PIJM forward markets.

The extensive use of financial hedges is another measurable reference poinfor th e importance of

forward market activ ity in creating long term benefits to load. LEI surveyed the financing

arrangements of new gasfired resources that entered commercial operation for the last three

years in PJM. LEI ds r elys%5aGWoohnew combinedreyeke das tutbinet near
(0CCGT6) capacity that started commercial operati
hedges as part of their financing arrangements. These financial hedges were realized thanks to

liquid forward market s. Furthermore d and importantly for the pur pose of estimating long term

benefits & market price risk associated with the financing of these investments was reduced as a

consequence of these financial hedges.

1.3.4.3 lllustrative analysis of long -term benefits as sociated with Purpos e #2

One dimension of the long-run benefits to load due to increased liquidity and better price
discovery in the forward markets can be quantified by reference to the cost of debt savings for
new generation resources. A lower cost of debt translates into a lower long-run marginal cost
(OLRMCO6) for supply. Based on the extensive use o0
information on debt financing costs from PJMds ap
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for this technology, LEI estimates long-run benefits to load across the PIM footprint of $99 million
to $318 million per year, depending on the frequency with which new CCGTs directly or
indirectly affect the overall cost of supply, as described further in Section 6.13

In its stakeholder engagements, LEI heard from various LSEs, including competitive retailers. It
is generally recognized that liquid forward markets provide electricity retailers the opportu nity
to utilize hedging strategies that can significantly reduce their wholesale price exposure. A lower
risk profile can reduce the cost of capital for competitive retailers over time and enhance the
competitive retail offerings that they can provide to r etail customers. This can benefit load inthe
long run, especially in a wholesale power market like PJM, where numerous areas have fully
deregulated and given their customers retail choice. If a liquid forward market that provides
optimal hedging opportuni ties for retail providers is responsible f or even a small fraction of the
benefits of retail competition, this is likely to be a significant benefit to electricity customers in
PJM, given that over 40% of load or315TWh, was served by competitive retailer s in 2019.

Finally, liquid forward marke ts also reduce the transaction costs for engging in hedging and

bil ater al cont#@aa&t isnpgr.e atliibe i biodhe common iindicat
transaction costs incurred in engaging in forward market acti vity. Given the overall level of

physical electricity consumed and financial forward a ctivity in PJM, even a modest increase in

bid -ask spreads would raise transaction costs for the forward market. LEI estimated a transaction

cost savings fvelolow bigt ;askGmeads elthe range of #24 mill ion and $889

million a year, as discussed further in Section 6.13 Price discovery and liquidity ach ieved through

the FTR auctions help the forward markets avoid such transaction cost increases, which

ultimately serve as another benefit to load inthe long run.

The potential benefit streams for load, in the long run, are likely to be in the hundreds of millions

of dollars per year. On an illustrative basis, if we add up just the hedging benefit that reduc es

LRMCs and transaction cost savings, we reach atotal of $522million to $ 1.2 billion a year for a

market like PIM (and these numbers do not include consideration of retail hedging benefits). As

noted in Section 1.2, the long-run benefits to load associated with liquid and efficient forward

mar kets need to be weighed against the costs (0l e
charges are retained by nonload entities in the form of net FTR profits. Figure 8 provides a

summary of the illu strative benefits versus costs for load.

Over time, PJM load benefits from the existence of the forward market that is supported by the

price discovery practices emanating from the FTR auctions. Therefore, although the FTR/ARR
design may proldaged sofmebénefaits pursuant to Purpo
provide value to load inthe longrun ,whi ch are substantially greater
Moreover, the size of the leakage can be further optimized with certain enhancements to the

current design. For example, if load is given a choice to nominate network capacity that is

currently only available to FTR buyers during the ARR allocation process and then self -schedules

that netw ork capacity int o the FTR auctions, this will allow load to recapture some of the leakage

amounts. In addition, changes to when and how ARR holders self-schedule their ARRs would

also allow load to more finely express its willingness to potentially take o n more risk and

recapture some of the FTR profits that currently go to non -load entities.
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Figure 8. lllustrative benefits versus costs

Costs

(oLeakaged)

A Profits of non-load participants =
annual average of $223 million
(2014/15 to 2019/20)

Total costs = $223 million

Benefits

o ReductiOn in cos

t .
retailers = 2799 of capital of
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g-run marginal
on to $318

}I;o(;/vgr transaction costs for
edging and Contractin
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=$4 err.
million ayy easj- 24 million to $8g9

Total benefits = $523 million
to $ 1,207 million

Note:Inthetwomo st recent planning periods ( 2 Oatedafged ®20anillidn, Bcadsd
(1) with the changes in the rules, PJM has been able to allocate network capacity to ARRs more aggressively and2)
due to the absence of abnormal weather (which typically causes a significant increase in congestion charges}?2

1.3.5 Shortcoming of the current ARR/FTR design

The major weakness inthe current design is associated with the division (or distribution ) of the
aggregate congestioncharges between LSEs The current system of distribution of congestion
payments is defined by the (i) initial allo cation of gen-to-load ARRs using historical constructs
t hat are outdated and (ii) distribution of
allocation of ARRs. This results in an allocation of congestion charges that may be inequitable in
the eyes of some LSEs.

According to economic theory, the initial allocation of entitlements or property rights should not
matter if the recipients of those rights can trade with minimal transaction costs. However, ARRs
are not tradable; they are convettible to FTRs, which are then tradable. Thatsaid, the ARRs that
are selfscheduled into the Annual FTR auction account for only 6% of the net FTR volumes sold
in that FTR auction and 30% of the ARRs allocated. Therefore, the majorityof load currently hol ds
onto their awarded ARRs. Moreover, the val ue of ARRs (e.g., t he

12 Electricity demand (and therefore network congestion) has also been lower than normal in early 2020 due to the
Covid -19 pandemic.
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impacts not just the division of FTR auction revenues but also the allocation of surplus congestion.
Therefore, the initial allocation of ARRs drives the relative p ayout of congestion costs to each LSE.

Basel on LEI 06s analysis of Z3dhe adrrentoARR allecatisn proeesse i v e d

creates a pattern of payments that is uncorrelated with either the size of load served, or the
amount of transmission rev enues cdlected from customers or the LMPs paid. As presented in
Figure 9 (further explained below), there is no direct relationship between the amount of
congestion charges returned to a transmission zone relative to the size ofthe load served, the
transmission revenue cadlected, or the LMP of the zone. This indicates that congestion charges
allocated to LSEs in varying zones are not correlatedwith any of these natural factors underlying
Purpose #1, which leads LEI to conclude that there may be further issues to explorein relation to
the distribution of congestion charges between LSEs.

Figure 9. Congestion charges returned to load in each zone relative to various factors (2018/19)
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Congestion charges returned to the transmission zone ($ million)

It would be reasonable for load to expect to receive a largercongestion offset if the LMP they face
is higher than other zones (i.e., located in a more congested area in the nevork), if the demand
in the zone is higher than the demand in other zones (which is more likely to contribute to
overpayment), or if load in the zones pays a larger share of the overall transmission revenue
requirement. In the figure above, each circle represents a specific transmission zone, with the size
of the circle proportional to the baseload demand in the zone, the x-axis representsthe congestion

13 Zonal offsets include the totality of payments, based on ARRs and self-scheduled FTRs, as well as the settlement of
balancing congestion and surplus congestion.
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charges returned to the zone (which could be negative), and the y-axis representsthe transmission
revenue requirement paid for that zone. The color of the circles reflects the day-ahead LMP in
2018/19 planning year. In search of proof of equity of the distribution of congestion charges
returned between LSEs, LEI evaluated the figure for patterns:

1 if the congestion charges returned were proportional to the transmission revenue requirement
paid in each zone, the circles should line up linearly & they do not;

1 if the congestion charges returned were related to the demand in the zone, then the circles
would be arranged in order from smallest to largest, but they do not follow this pattern; and

1 finally, t he redder the color of a circle, the higher the 2018 and 2019 annual average LMP
recorded for the zone. If the color pattern of the circles followed a green-yellow-r e d O he at
mapdé alignment, t hen etumedtod®Es goeldleire@ated taLMBst byte s r
we see this is not the case.

Task 3: Summary of k ey findings in the evaluation of the current ARR/FTR design

1 A path-based construct, established out of recognition of the importance of bilater al
and self-supply arrangements, continues to be relevant in the present day. The majority
of load continues to be served through bilaterals (and self-supply).

1 A dual system of property rights (ARR/FTR) creates value for load. The existing ARR
construct gives load a choice to hold onto an ARR (and securitize congestion charges
in advance of settlement) or to self-schedule an ARR (and getado per f ect i
congestion on a specific paththat the LSE has committed resources and load)

 FTR auctions are working properly and should be retained . They are effective in
achieving Purpose #1 (under normal weather condit ions) and supportive of Pur pose
#2. Although there hashi st ori cally been some 01l eakag
load entities, due to parti cipation of non-load entities in the FTR auction, these entities
have positively contributed to the efficiency o f the FTR auctions, and theefore
enhanced the efficacy of the ARR/F TR mechanism while also allowing for price
discovery in support of the forwa rd markets.

1 Liquid and efficient forward markets bring about a number of benefits for load.
lllustrative exampl es suggest that the long run benefits for load are higher than the cost
incurred by |l oad (e.g., the oOo-loadanittegterdughi
FTR net profits). The current ARR/FTR mechanism, when evaluated against both
Purpose #1 and Purpose #2, is creating overal positive value for load.

1.4 ARR/FTR mechanisms in other US power markets (Task 4)

LEI reviewed the FTR (and ARR) mechanisms in three other US RTOs/ISOs with the goal of
identifying similarities and difference s and drawing inferences about whether PIJM cauld benefit
from changes to ARR/FTR design. LEI assessed the FTR mechanisms of California 1SO
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(0CAI S0O06) , Electric Reliability Council of Texas
Mi dconti nent al Allth8se marketd) In & alluUS LM P-based markets, use a path

based constructfor FTRs. In addition, there are a number of other similarities between the three

case study markets and PJM related to the FTR mechanism. For example, all four markets setd

the FTR (or equivalent) against the day-ahead energy market, specifically employing CLMPs (or

equivalent). Also, all the RTOs/ISOs host auctions for the sale of FTRs (or equivalent product).

In addition, the auction proceeds are paid to load. The major differences between these case study

markets, and PJM relate to: (i) whether the dual (FTR plus ARR) or single (FTR-only) system of

rights is used; and (ii) how those rights are distributed or sold, as shown in Figure 10.

Figure 10. Comparison of key FTR features

_ CAISO ERCOT MISO PIM

Nomenclature Congestion CRRs ARR/FTR ARR/FTR

Revenue Rights

(0CRRs06)

Implemented 2006 2010 2005 1998
FTR
Transmission Single system Single system Dual system Dual system
rights system
Pathway to get A Direct allocation A Direct allocation A Direct allocation A Direct
transmission of CRRs to load of CRR auction of ARRs to load, allocation of
rights which assigns revenues to load which assigns ARRs to load,

FTR auctions

Annual FTR

products

rights to CRR
auction revenue
or convert and
sell in the CRR
auctions

A Any market
participant can
buy CRRs in the
auctions

A Annual
A Monthly

A Seasonal
A Peak/ Offpeak

A Some allocation
of pre-CRRs to
certain
grandfathered
entities

A Any market
participants can
buy CRRs in the
auctions

A Annual (or Long
Term)
A Monthly

A Peak weekday/
peak weekend

rights to FTR
auction revenue
or self-
scheduling in the
FTR auction

A Any market
participant can
buy FTRs in the
auctions

A Annual
A Monthly

A Seasonal
A Peak/ Offpeak

which assigns
rights to FTR
auction revenue
or self-
scheduling in
the FTR auction
A Any market
participant can
buy FTRs in the
auctions

A Annual
A Monthly
A Long Term

A 24-hours
A Peak/ Offpeak

Among the three RTOs/lI SOs reviewed, MISO is the only one that has adual property rights

system |Iike PJM. One of the biggest differences b
to the ARR classes. More specifically, MISO has miltiple A RR classes: ibffers peak and off-peak

ARRs, as well as seasonal ARRs. In contrast, PJM only offers 24r annual ARRs. A multi -class

ARR approach may allow for more network capacity to be awarded in the ARR process if

transmission outages are limited in their reduction of network capacity t o just specific seasons or

time periods.

CAISOand ERCOTdo not have an equi v a lusedifferent apprdachésdos ARRS ;
giving LSEs the right to get a return of the congestion charges collected through LMPs. CAISO
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allocates their versionofthe FTR product (which they call Congest.

directly to LSEs, and then it is up to LSEs to sell the assigned CRRs in the CRR auction or hold
onto the CRR and receive the associated congestin rents from the day-ahead energy market.
CAISO recently implemented a change to its CRR framework, effectively reducing the paths that
could be awarded or sold in the auction. Those changes resulted in a contraction of the CRR
auction: cleared CRR quantties fell by 57%, and the net CRR auction revenues declined to $63
million in 2019 compared to an average of $83 million in the two prior years 2017 and 2018. Such
an outcome would not be beneficial in the PIM context, as lower FTR auction revenues would
mean more of the congedion charges would be picked up in surplus congestion and allocated
using rules-based approaches, which may not be equitable. In addition, less auction participation
may reduce the efficiency of the FTR auctions and undermine the forward mark ets and long-term
benefits.

ERCOT does not assign CRRs to load4 Rather, ERCOT directly allocates the auction revenues
from the sale of it s CRRs -rfatashdreoohzbnal abdasysterd loadih
Notably, ERCOT has a single transmission tariff, wh ich all load contributes to on a pro-rata basis.
Therefore, the socialized transmission tariff design and the allocation of auction revenues based
on load shares is internally consistent, supporting arguments of equity. However, given t hat PIM
has zonal transmission tariffs, a pro-rata allocation approach of FTR auction revenues based
simply on load shares may not be viewed as equitable by some LSEs. Moreover, eliminating the
ARRs from PJMds design woul d hinprehrerreddonself-schedalel
ARRs in the FTR auctions.

Another notable distinction in the rules for FTR auctions is that none of these other markets had
an FTR forfeiture rule like that in PIM. CAISO has something similar, but in practice, it is far les s
constraining. MISO has had issues with market manipulation between the virtual and FTR
auctions but has preferred more active market monitoring instead of implementation of an
automated mitigation rule. This observation, coupled with stakeholder concerns raised during
the FGDs, suggests that the cirrent FTR forfeiture rule should be carefully re -evaluated.

14 There is an exception. Nonropt i n Ent it i e s-al¢catdd @dme €RRs ata discoumt.rN®IEsconsist of
municipally owned utilities , electric cooperatives , and River Authorities .

each

t hat

15LSEs in ERCOT can stillpurchase CRRs intheauc t i o n , but they are not provided (to

case with ARRs in PIJM.
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Task 4: Comparative analysis of FTR/ARR designs in other US markets uncovered several
dif ferences.

Based on LEI &6s understanding of the market
beneficial or relevant to PIM& construct:

9 use of simple allocation rules (like pro rata to load) in combination with a single right
system would reduce the flexibility and value that PJM load gets from ARRs, and
would conflict with the zonal transmission rate design; and

9 reduction of FTR paths may decrease the efficiency of the FTR auctions and undermine
the value of the ARR property right and longer -term benefits to load from liquid
forward markets.

Other differences could be enhancements for further consideration by PJM and its
stakeholders:

I PJM should investigate the feasibility of introducing more granular ARR products
(peak and off-peak and seasonal) and

1 PJM should also revisit the FTR forfeiture rule based on the experiences of other
ISOs/RTOs.

1.5 Recommendations for exploring changes to the current design (Task 5)

LEI recommends that PIJM and its stakeholders focus on enhancing equity-related aspect of the
current design of ARRs/FTRs while maintaining efficiency -related aspects of the existing
mechanism. In terms of equity -related enhancements, PJM should first work with stakeholders
to develop an objective definition of equity in relation t o the relative size of congestion charges
to be returned to each LSE. Although LEI recognizes that defining equity is a judgment -based
criterion, and changes to distribution/allocation are likely to create winners and losers, it is
possible to ground the investigation of equitable allocation schemesin first principles related to
the existence of congestion charges (pattern of LMPs and size of load) and acknowledgment of
the rationale for return of congestion charges (i.e., because load has already paid fortransmisson
service through a separate taiff).

PJM should also undertake an audit exercise to track down and categorize who paid congestion
charges that are not already easily associated with load (because of unknown location,
contracts/self -scheduling, etc.). This information would help stakeho Iders examine whether
alternative allocation schemes are aligned with the agreed-upon definition of equity.

Once the foundation tasks are complete, PJM should work with stakeholders to identify
alternative allocation schemes for ARRs. In this regard, LEI proposes that PJM and stakehdders
consider one of the following potential mechanisms for the initial designation of ARRs to LSEs:
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9 division of paths based on actual or expect network usage, which reflects recent energy
market activity or contractual portfo lios; or

9 division of paths based on expected LMPs or value of congestion rents.

In addition, PJM and stakeholders will need to explore how to evolve the surplus congestion
allocation rules. As a starting point, LEI proposes the following options be considered by PIM
and stakeholders:

1 the surplus remaining after ARRs and FTRs are fully funded could be allocated to load
based on pro-rata transmission revenue requirement paid;

1 if congestion charges should be returned to load becauseall congestion charges ae
overpayments byloadand t he purpose of FTR i s sttlen
PJM could develop a metric in measuring overpayment each LSE contributed; or,

1 a simple load share ratio can be considered if the surplu s congestion is determined to be
devoid of locational differences among LSEs.

LEI also identified three other potential enhancements that would support improving outcomes
relative to Purpose #1; these are listed in Figure 11. These enhancements would also work to
increase the efficacy of the ARRs awarded to load and reduce the surplus congestion that would
have to be allocated based on rules. In summary, the goal ofconsidering alternative allocation
methods and ARR enhancements should be threefold: (i) reduce the size of leftover network
capacity and thereby reduce surplus congestion; (ii) equitably assign aggregate congestion
payments collected by PJM to various LSEs; and (iii) better align ARR paths with actual needs
(contractually) and actual system usage.

Figure 11 Alternative allocation methods - goals and solutions

Potential solutions

1) Allow LSEs to nominate other biddable
points during the ARR allocation
process to minimize potential surplus
arising from under -allocation of
network capacity

Reduce the size of leftover B
network capacity to reduce
surplus congestion

Equitably assign the distribution 2) Seek ways to introduce more granular
collected by PIM to various LSEs that the network capacity can be more

efficiently allocated

3) Allow LSEs to self-schedule an ARR for
a sub-period of the year (in the long -

Better align actual generation 3
term auction)

to load paths against ARR —

paths assigned
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Figure 12pr ovi des a summary of LEI &8s pr ARRFRdesighnhancem

In terms of efficiency-related modifications, the current FTR auction design is reasonable and
generally supportive of both purposes. LEI suggests retaining the current set of auctions and
continuing to allow unrestricted market participation. Althoug h LEI did not find any systematic
evidence of excessive profiting by non-load (financial participants), PJM should continue to
monitor competition and profitability trends over time in the FTR auctions. LEI also recommends
that PIJM adjust the clearing rules for FTR options to ensure that FTR optionsare not sold without
a premium over the same FTR obligation path.

Finally, in terms of transparency and simplicity, several changes should be explored in order to
enhance stakeholder satisfaction with the ARR/FTR outcomes and expand stakeholder
understanding of the network model. Theserecommendations arise out of the concerns that LEI
heard from various stakeholders during the FGDs. LEI suggests that PJM seek ways to provide
more detailed documentation of chang es made between releases of the network modd. Based on
what is done in other markets, stakeholders may find value from a network model manual that
PJM would publish. Such a manual could contain descriptions of key procedures, definitions, and
address software (compatibility) questions. Finally, LElI suggests that PJM consider retaining a
transmission expert to independently review on a regular basis (e.g., every 3 or 5 years) the

net work model |, to instild]l conf i denc gactithe neBvorkMo s

capacity that is allocated in the ARR process and FTRauctions.

Figure 12 Proposed enhancements to the current design

Transparency and
simplicity

A Issue a network model

Equity Efficiency

AMai ntain PJM6s

A Develop an objective monthly and long ~tefm

definition of equity;

establish a more detailed FTR auctions manual
understanding of zonal A Continue to allow non -load A Provide detailed
patterns of congestion participation and current documentation of changes

A Expand biddable points
and time of use periods for
ARRs

A Add flexibility to self -
scheduling rules

A Explore alternatives to
historical path assignment
of ARRs

A Explore alternative
allocation approaches for
distributing surplus
congestion

set of biddable points over time
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A Determine a minimum
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1.6

Responses to the key question s

1)

2)

3)

4)

5)

What is the original intent of ARR and FTR? Was it to address a problem? Yes. Originally,

PJM Companies and FERC identified the need for FTRs to (1) return cagestion payments in
LMPs back to load and to (2) support hedging and integration of bilateral contracts with LM P
spot markets and complement forward market activity. (Section3)

Are they fulfilling, in the best way possible, their initial purpose and/or addressing the
identified problem? The existing design is fulfilling Purpose #1 on an aggregate basis. But
there may be equity issues between different LSEs. The pathbased FTR product and the
extensive trading opportunities presented by the various FTR au ctions are providing price
discovery for the forward market; bilateral transactions are frequently delivering to nodes, and
new generation resources are taking advantage of financial hedges. Taken together, these
observations suggest that the FTR auctionsare also supporting longer term electricity market
dynamics and fulfilling Purpose #2. (Section 6)

If not, why not? If so, how is this measured and verified ? To confirm attainment of Purpose
#1, L EI analyzed aggregate payRIM telatiyedto the tathl
congestion payments collected in LMPs. As part of the exercise, LEI also consideredthe initial
allocation of ARRs and outcomes in the FTR auctions, and the decision of LSEs to hold onto
ARRs versus seltschedule. LEI also analyzed the distribution of the payouts among load zones.
For Purpose #2, LEI analyzed the predictive power of vario us FTR auctions. LEI also collected
data on physical transactions, financing practices for new generation, and examined futures
trading and hedg ing activities . (Sections 5 and 6)

Is this purpose still required, and if it is addressing a problem, are there  alternative ways to
eliminate the problem ent irely? The original purposes for having FTRs are still relevant today.
LEI reviewed the ARR/FTR (o r equivalent construct) in other US markets. LEI determined that
the alternative approaches (such as direct allaccation of FTR revenues or limitations on bidda ble
points in FTRs) would not be preferable in the context of the PIJM wholesale market. Therefore,
a comprehensive alternative does not currently exist; however, the case study analysis
suggested some areas forfurther consideration . For example, LEl obseved MISO had more
granular ARRs classes, which could improve the amount of feasible ARRs that could be
allocated. LEI also observed that PJM was unique in application of its current FTR forfeiture
rule. In combination with the concerns raised by stakeholders, this rule may need to be
reviewed. (Section 6 and 7)

Are there additional purposes and/or sou rces of value to the market that ARRs and FTRs are,
or should be, fulfilling or delivering? If so, what are thes e purposes, how do they optimize
value to load and other market participants; and how is this value optimization measured
and verified? Both purposes identified by LEI are important but not always complementary.
Purpose #1 yields short term benefits to load while Purpose #2 provides longer -term benefits.
Some portion of the value to load in the short term may need to be sacrificed to support the
realization of the benefits in the longer term. The best way to examine whether this is yielding
a net positive outcome is to consider the amount of short-term benefit that is foregone (e.g., FTR
profits going to financial parties) versus the amount of lon g run benefits (e.g., liquid forward
markets which help drive down the long run marginal costs of energy and tra nsactions costs
for hedging). (Sectim 6)
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6) What other mechanisms, either inside or outside the RTO, can provide alternative ways to
achieve some of these purposes? If such mechanisms exist, can they work alongside each
other or as variations to curren t mechanisms to optimize value to load and other market
participants? An alternative way to achieve Purpose #1 has been proposed by the IMM. It
would be a complete overhaul of the current system and therefore could cause some
disruption with current bilate ral trading and hedging activities. In general, t he |
proposal is novel and untested. LEI has concerns that it may have shortcomings related to
Purpose #2, given that the IMM designed it exclusively for Purpose #1. A more detailed
specification of the| MMd s pr oposal i s r e g ulbemeadd onkhe bveralle
merits of propbsal. (Setlidhds

7) Are there changes in the mark et design, execution, etc. that would improve delivery of
these i nstr umaasedsod thepfindingsacampifed in this report, LEI concludes
that the dual system of property rights remains valid and valuable to load, and that a path -
based construct for ARRs and FTRs is consistent with bilateral arrangements and hedging.
LEI has recommended several enhancementso the ARR mechanism (and allocation process)
to improve the equity considerations under Purpose #1. LEI does not believe major changes
are neessary to the FTR mechanism because the auctions appear to be functioning efficiently
and supporting both Purpos e #1 and #2. LEI has proposed several modest changes to the
FTR construct which include changing the auction clearing rules to avoid selling und erpriced
FTR options, monitoring competition and profitability trends over time, and r evisiting the
FTR forfeiture rule. (Section 8)
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2 Overview of the engagement

LEl was engagal by the PIMInt er ¢ 0 n n e c timnAugust 20@Rd pkddide an independent,

holistic assessment ofP J MBTR market and ARR mechanism. As discussed below,L E | holistic

approach includes both quantitative and qualitative approaches, which inclu de reviewing the
evolution of Pmhiddd thoroAgRR AdfninB measurable criteria to evaluate the

different aspect of the ARR/FTR markets, performing anal yse s, l ooking at oth
ARR/FTR construct, and engaging with the stakeholders, in cluding the independent market
monitoro) o0& MdtaffPJ M

The overarching question to be answered in this engagement is whether the existing ARR/FTR
market design is set up to ensure that load receives the optimum value of the transmission system.
PIM also provided a list of questions that needed to be addressed by this study, which is listed in
Figure 1 on pagel. To address these questions|El utilized a methodological approach consisting
of fiv e tasks,as shown in Figure 13

Figure 13 Key questions to be addressed, L EI 6s f iappmoachasks and

Task 2: Task 4:
i : ’ Task 5:
Task 1: Define Task 3: Assess ask®

Identify the measurable Evaluate existing ARR/ETR Propose

criteria for the ARR/FTR . enhancements
evaluation of construct and conrs]truct in to the current
ARR/FTR identify issues other US ARR/FTR
mechanisms markets

purposes of the
ARR/FTR

As part of Task 1, LEI undertook a det auingad r evi e
analysis of the original proposal filed by the PIJM Companies in 1996 with FERC and the initial

FERC decision(s) approving the LMP design and FTR construd. Task 1, therefore, addressed

guestions #1 and #2in the Key Questions.As par t oiéw, LEEdIS6 analyzes materials

submitted and discussed at the PJIM ARR/FTR Task Force meetings, including the Whitepaper

published by P in April 2020 entitled oFinancial Transmission Rights Market Review. 616 LEI

LElI will refer to this report as the O0PJM ARR/FTR White Pap

27
London Economics International LLC
717 Atlantic Avenue, Suite 1A
Boston, MA 02111
www.londoneconomics.com



alsoreviewed detailed sections related to congesion and FTRs in the State ofthe Mak et ( 0 SOMOG)

reports prepared by the IMM. Finally, LEI looked at various supporting documents, including
PJM Manual 6: Financial Transmission Rights, prior PIM filings and FERC Orders related to ARR
and FTR constucts, academic journals and publications, and published materials by PIM, IMM,
and stakeholders. Appendix G (Section15) of this report provides a list of the documents that LEI
reviewed and relied on. The findin gs of Task 1 are summarized in Section3 of this report.

Under Task 2, LEI selected criteria to assess whether the current FTR market design's
fundamental objectives are being met. The selected criteria are descibed in Section 5. Task 2
helps addressquestion #3 in the Key Questions.

As part of the framework, LEI also identified data gathering op portunities and then pursued
those as part of Task 3. One opportunity included a quantitative review of the historic al ARR
allocation and FTR auction-related data vis-a-vis day-ahead energy market outcomes. Another
venue for getting inputs about the ARR/FT R market design involved interviewing stakeholders,
including LSEs parti cipating in the ARR allocation process and FTR markets, traders active in
FTR auctions, enduse customer representatives, state regulatory agengs, and PJM staff and the
IMM. The third source of information to support the assessment came through case study
analysis of other US power markets with no dal (LMP) energy spot market design (this was Task
4, essentially). Task 3 findings are summarized in Section 6 of this report, while key observations
from Task 4 are found in Section7. Tasks 3 and 4, in combination, address questions#2 to #6 in
the Key Questions.

Based on (1) LEI 8ds qualitative and quantitative
comparative analysis of PMd s mar ket desi gn ,BRCOThand MI&Q, and €8) CAI SO

feedback received from stakehol der s, LEI
ARRSs/FTRs in Task 5 (Section8). In so doing, LEI addressesquestion #7 of the Key Questions.
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3 Identifying the purpose of the ARR/FTR mechanisms (Task 1)

Key takeaways

T Based on LEI 6s independent anal ysi s, ()BT
return congestion charge s collected in LMPs to load and (ii) to support bilateral
contracting/forward markets and improve the long run s ignal for investment.

Although LMPs ensure efficient use of the transmission system, and as a result, efficient
production, and consumption in real-time, the LMP design also causes overpayment by
load when the transmission system is congested. As a result PJM collects more furds
from load than it pays out to generators, resulting in congestion charges. FTRs were
introduced as a mechanism to give load the right to these congestion charges, which is
the first purpose. The creation of ARRs in 2003 also refleted the same purpose,as it gave

load priority in the transmission system and greater flexibility around how and when
load seeks to recapture the overpayment in LMPs.

In implementing LMP -based spot markets, PJM Companies and FERC acknowledged
that bilateral contracting would c ontinue. Indeed, bilateral contracting and forward
markets are an instrumental component of the overall wholesale market design, as they
provide the pathway for risk re -allocation (hedging), signal the need for investment, and
support various commercial activities to ensure lowest possible costs of supply in the
long-term. FTRs provide an important link between the LMP -based spot markets and
forward markets through the FTR auctions. Therefore, the second purpose of the FTRs is
to support bilateral contracti ng/forward markets to assure the efficient use of the
transmission system and lowest possible costs of energy in the longrun.

Identifying the purposes of the FTRs is crucial in determining whether the ARR/FTR construct

is working as intended. Currently, there are different views on the purposes of FTRs. For instance,

the IMM believes that the ARR/FTR construct has only one purpose: to return exactly1l00% of the

congestion charges collected in LMPs back to load!? Although FERC recognized that FTRs would

facilitate the return of congestion charges to load, FERC never statedthat load should receive
exactly100% of congestion charges collected n LMPs. Indeed, FERC described the conceptual

basis for FTRs more broadly than simply the return of congestion charges in the original

decisions, referring to the concept of hedgingand di scussing the PJM Compani
regarding the need to accommodate bilateral contractsi® More recently, FERC clarified its
understanding, noting that that FTRs were odesigned to serve as the financial equivalent of firm

"TMoni toring Analytics. OQuarterly 0S6aNev eb20,pé8UBMMar ket Report

BFeder al Energy Regulatory Commission. 0O0rder Conditionally
Power Pool Agreements, Conditionally Authorizing Establish of an ISO and Disposition of Control over
Jurisdictional Facilities and DenyingRehe ar i ng. 6 November 25, .,dA®97. (81 FERC &
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transmission service and play a key role in ensuring open access to firm transmission service by
providing a congestion -hedging function. 619

3.1 Introduction of LMP system necessitates FTRs

The need for FTRs arosedue to the introduction of LMP -based gpot markets and open access to
the transmission system20 Market designers selected the LMP design for spot markets becauset
ensured efficient use of the transmission system by pricing the locational differences that were a
function of network con straints (see textbox on the next page). Byinternalizing congestion on the
system, LMPs also led to efficient production and consumption decisions in the spot market.
However, market designers and FERC recognized that LMP markets would not replace existing
commercial arrangements. Bilateral trading and forward markets would continue, and the LMP
system would need to be able to work collaboratively with these other commercial
arrangements 2122

What are FTRs and ARRs?

FTRs are financial instruments that allow the holder to get paid for transmissi on congestion
charges that occur when the transmission grid is congested in the day-ahead energy market.
PJM uses the pointto-point construct w here the source (point of receipt) and sink (point of
delivery) and the quantity (MW) is defined.

ARRs are another type of transmission right in PJM. Like FTRs, ARRs are defined on path-
basis by the sink and source points. They are allocated annually to load serving entities in PIM
(and other firm transmission customers who may be eligible for ARRs). ARRs entitle t he
hol der of the ARR to receive a payment ( kin
ARRs held (on a specific path) multiplied by the noda | Congestion cost component of the LMP
(60CLMPs06) that are an outcome of the annudl

19FERC.158 FERC 1 61,093January 31, 2017.

20Prior to the LMP system, the PIM market was based on cost of service rates, where the delivery of lowcost generation
was based m utility -owned | ocal generation and contracts with remote generation. To ensure the delivery of
the energy from contracted remote generation, the utility paid for physical rights associated with the
transmission system for the delivery of energy.

21IFERC.0 Or d er  CallpAt ceptinggdOpen-Access Transmission Tariff and Power Pool Agreements, Conditionally
Authorizing Establishment of an Independent Syste m Operator and Disposition of Control over Jurisdictional
Facilities, and Denyinmg 1987%ph6d (8lrFE.R.EC.PEIR5INO v e mb e

2PJM, oBrief of Supporting Comp an-iNewslerseyMaryleng Intereonneation with
Order No. 888. Docket No. OA-97-261-000. December 31, 1996. pp. 887.
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Under the LMP pricing system, the marginal cost of congestion is embedded in LMPs, and
therefore LMPs woul d vary by location when the transmission system is congested. Moreover, as
a result of the uniform pricing concept, collected LMP payments from all load would exceed the

cumulative LMP payments to generators when the transmission system is congested?324 This was

How are LMPs c alculated?

LMPs reflects the price of electricity at a specific location of the transmission system. This is
because energy prices vary due toits cost of generation and transmission, depending on their
geographic regions. Additionally, LMPs account for t he marginal cost of energy at that point
in time and the marginal cost of congestion on the network to deliver the energy to that

location (as well as marginal transmission losses).

LMPs are calculated based on a set of shadow prices, which estimate thenarginal economic
value of relaxing a constraint by one unit of additional capacity (MW). The shadow prices are

a byproduct of the security constrained dispatch model, which aims to minimize the system

energy production cost combined with the constraints t hat result from the power balance, and
transmission and dispatch limitations. LMPs can be decomposed into three components:

Locational — System Congestion Marginal loss
marginal price [ marginal price + component + component

A Energy A Representsthe A Reflectsprice of
component of marginal cost of marginal losses
all LMPs; the congestion at a A Varies by
price for electric given node location
energy A Varies by

A Same price for location
every bus

Under the LMP system, load could overpay for the cost of supply, because of network
constraints and the uniform pricing applicati on of LMPs. During periods of congestion (and
leaving out for purposes of simplification the marginal loss component), LMPs wil | vary by
location due to the marginal cost of congestion (the transmission congestion cost). All load in
the constrained zone would pay a higher LMP, even if part of the load was served with
cheaper resources that were outside the constrained zone. So, wen PJM makes paynent to
the generation, if will have leftover amounts. This is known as the congestion charge.
Appendix A (Section 9) provides a numerical example of how congestion charges arise in a
LMP system.

22Hogan, Wil |l i am. MakBt&Stpucture andPmicing BuMs. December 31, 1996. Docket OA9261-000. pp.
50-51.

24 Please refer toAppendix E (Sectionl3) for numerical example.
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deemed unfair given that load had already paid for transmission service through a separate
regulated charge.25 Therefore, one purpose of the FTR construct was to return the overpayments.

3.2 Supporting hedgin g and bilateral contracting

In the original filings, the PJM Companies and their experts showed that the congestion

component of LMPs would be difficult to predict and would be volatile. 26 This uncertainty

created friction with bilateral contract arrangemen ts,2” because it undermined the ability of LS Es
to guarantee a set price to their load customers. Even if an LSE locked in the cost of energy
through a power purchase agreement (O0OPPAG),

congestion in the spot market. FTRs coul d € eeat é&a thewwldtie congestion

component in LMPs.

PJM proposed (and FERC approved in November 1997) that all firm transmission customers be
awarded FTRs for the paths defining their specific receipt and delivery p oint reservations.2829 A
path-based construct for FTRs was intentionally selected to align bilateral and self-supply
arrangements with the LMP -based market. More specifically, bilateral transactions and self-
supply can be accommodated in the LMP settlement processby virtue of locational specification:
a market participant simply needs to specify the location of the receipt point (location of

generation source) and withdrawal point (location of load). The point -to-point definition of FTRs

is consistent with this arrangement and allows market participants to hedge their exposure to
locational price differences between the location of their supply sources and load obligations.

Therefore, the second purpose of FTRs is to supportbilateral contracting and hedgin g, or more
broadly linking the spot energy markets and forward markets.

In the 2003 FERC Order (that accepted the introduction of annual FTR auctions and ARR
allocations) and Order No. 681 of 2006, FERC also emphasized the significance of FTRs in

2581 FERC P61,257, p. 34.
2681 FERC P61,257, p. 32

2781 F.E.R.C. P61,257. 32; FERC. Lom-Term Firm Transmission Rights in Organized Electricity Markets. 114 FERC
1 61,097. February 2, 2006p. 17.

2881 FERC 1 61,257, p. 9.

29 Market participants with firm reservation are protected from congestion charges if they schedule energy consistent
with the points of receipt and delivery specified for their reservations. This is what FERC and other parties
referred to when using the term operfect hedge
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facilitating hed ging congestion price risk over a longer period of time, rather than for a term of
only one year or less30

PJM on long term benefits associated with transmission rights

oOLong term transmission rights have the po

1) Long term rights could providefaked hedge against changes in congestion over an extende
period, therebynitigating a major risk associat ed with LMP volatility over the applicablg
period.

2) The ability to hedge congestion over a mydtar perioccould thensupport the development of
a longer-term energy product due to the ability to mitigate congestion risk over the term of
right.

3) The development of longerm energy products could, in turriacilitate additional market

benefits by creating forward price signals that cou Id support the development of more
liquid forward markets.

4) Given that investment in energy infrastructure ¢apital intensive and involves lofiyed assets,
a liquid forward market is an essential element in estdblislan environment to suppor
infrastructure investment, financing, and risk management.

5) Long term transmission rights would also create iddal FTR products, thereby increasing tf
ability of participants tceffectively manage market positions consstent with varying levels of
risk tolerance.

6) Finally, long term transmission rights woulgrovide a longer-term price signal for
transmissio n investment by guaranteeing a fixed revenue stream for the term of the right.

- PIM (Filing to FERG- Docké No. AD05-7-000, June 2005); Enhasis by LEI

The role of FTRs in supporting forward markets bec
the passage of the Energy Policy Act of 2005( BPAct 200% ) . This | egisdnati on
217(b)(4) to the Federal Power Act. It explicitly provided load with long termfirm transmission
rights (or equivalent tradable financial rights) for purposes of hedging congestion charges
associated with the delivery of power from a long -term power bilateral supply arrangement

executed in advance of the spot market. PJMOs com
LTTR Assessment identified a list of longer-term benefits associated with the ARR/FTR
mechanism that provided long -term transmission rig hts (see textboxabove) . FERCOs Order

681, which set the new guidelines for US RTOs/ISOs, ensured that load had LTTRs. This also
aligned with PJM&s c¢omme ntaffiimedthpeénpartdnc € dthelbgnefits Or der 1
identified by PIM.3tInsummary, PJMds comments and FERCOs Order
that the ARR/FTR construct can and should support liquid and efficient forward markets

30 FERC 102 FERC P61,276. Washington DC, 20Q3p. 2; and Federal Energy Resource Commission. Order No. 681:
Long-Term Firm Transmission Rights in Organized Electricity Markets . July 20, 2006., p. 8.

31PJM. PJIM Interconnection LLC. Comments of PIM Interconnection on the FERC Staff Discussion Paper on Long Term
Transmission Rights Assessment, Filing: AD 05-7-000, Washington, DC, June 27, 2005.
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(Purpose #2). As noted by PIM, load would ultimately benef it from inve stments din transmission
and generation infrastructure & that the forward market would facilitate.

Although the mechanisms for engaging in the sale and purchase of FTRs have evolved since its
inception, the initial purposes for having FTRs rem ain valid today as load continues to pay for
transmission, and market design continues to depend on an efficient spot market and a
functioning forward market.
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4 Overview of PIJIMOs ARR/ FTR mar ket evol

Key takeaways

9 Since 1998, PJM has evolved its FTR (and ARR) mechanisms to improve on botRurposes
#1 and #2 by giving load more opportunities to have the congestion charges returned to
it and advancing the functionality of FTR trading and expanding hedging opportunitie s.

Most changes over time were in response to identified challenges in the functionality of
the ARR/FTR construct, as well as practical considerations for dealing with changing
system conditions.

To evaluate the current design, it is important to under stand the various changes to the ARRFTR
mechanism over time and how the changesarerelated to the underlying purposes. Over the past
20 years, numerous modifications have been introduced to the ARR and FTR institutions at PIJM
to reinforce both of the original purposes. For example, the ARR allocation process has been
transformed in several ways including the introduction of stage 1A allocation, addition of
residual ARRs, and practical updates to eligible ARR paths (because of retired generation sarces
and new sources). PJM has also made chnges to the FTR product and auction design. For
example, over the years, PJM increased the number of FTR products offered and added
incremental opportunities to buy and sell FTRs.

4.1 Key changes in the ARR construct

In 2003, PJM introduced ARRS, a new clasof entitlements distributed to LSEs (and other firm

transmission service customersp2in lieu of direct allocation of FTRs to load. 33 Like FTRs, ARRs

are a path-based property right. LSEs can hold onto ARRs or corvert them into FTRs. In this way,

the ARRsmai ntained the Oprioritydé of | oad to the trat
some flexibility for LSEs around when/how they would monetize the value of their property

right. More specifically, LSEs can lok in the amount of congestion payments a yea in advance

32PJM is not the only market with ARRs. New England added ARRs in 2003, Midcontinent Independent Transmission
System Operator added ARRs i n 200 7addechARRs ii52012tShevlevs t Power
England 1SO website. < https://www.iso -ne.com/participate/support/fag/financial ~ -transmission-
rights#a>, MISO Filling in Docket No. ER07-418000, January 29, 2007., SPP Filling in Docket No. ER12179
000, February 29,2012.

33 An incremental FTR was created alongsde FTR for the purpose of incentivizing customers and generators to expand
on the grid and ensuring that they receive a form of FTRs even after FTRs have been allocated during the
planning year. The Incremental FTR was crucial as it supported Purpose #2, by signaling for efficient
investment to the transmission system in the long run. When ARRs were introduced in 2003, Incremental
FTRs were renamed and reconfigured as Incremental ARRs (IARRs). The function of IARRs is the same as
Incremental FTRs. Sectior6.4discusses IARRs and the total number of requested IARRs in the past five years.
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of the spot market. In summary, the introduction of ARRs provided an alternative mechanism for
load to hedge congestion price risk in LMPs.34

Since 2003, there have been several changes &RRs, asshown in Figure 14below. These changes
aimed to modify the allocation processes of ARRs and allow for new generation or transmission
capability to be included in the ARR market. These changes aligned with Purpose #1 and #2, as
it allowed load more flexibility on its rights to congestion charges but also enhanced investment
in transmission. Appendix B (Section10) provides a more detailed description of the major events
in PIJMds ARR/FTR mar ket

Figure 14. Evolution of ARR s and its allocation process

November 2006 February 2017
PJM gave priority right to load, by PJM removed and replaced retired
ensuring load could acquire (and dt_arated) source nodes when
sufficient ARRs for up to 10 years. allocating Stage 1A and 1B ARRs

Stage 1 was split into 1A and 1B.

| |

August 2007
PJM introduced: PJM introduced
ARR allocation process, Residual ARRs
Annual FTR Auction,
and FTR Options

Source: FERC Orders

4.1.1 Long-Term Transmission Rights and the revision to the ARR Stage 1 Allocation

In 2005, the Federal Power Act was amended to grant FERC the power to require public utility
transmission organizations to provi de long-term transmission rights to LSEs.35 FERC provided a
set of guidelines for RTOs and ISOs so that they could guarantee longterm transmission rights
to load (described in the blue textbox below). In response to the FERC guidance, PJM revised the
ARRconstruct t o c¢ompl y-yeavirandmisgioh gghtkefurein@rd. Speafically,
PJM gave priority rights to load to network capacity by ensuring that all load could acquire
sufficient ARRs for up to 10 years 36 To facilitate this guarantee, Stagel was split into 1A and 1B.
Stage 1A would allow PJM to determine if the ten-year ARRs would be feasible alongside all

34 Federal Energy Regulatory Commission. 102 FERC P61,276. Washington DC, 2008. 7.
35FERC. 116 F.E.R.C. P61,077. Washingtdd.C., 2006.

36 PM. PJM Interconnection LLC. Filing: ER06-1218000., Washington D.C., 2006.
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other Stage 1A ARRs for the subsequent ten years? The addition of a long -term ARR and revision
of the Stage 1 allocation process is corstent with Purpose #1 of FTRs. It provides load the
opportunity to access a volume (baseload) equivalent of the auction revenues. Additionally, this
change is also consistent with Purpose #2 (i.e., motivating transmission investment, if system
congestion resulted in a situation where load was not receiving its g uaranteed level of network
capacity in the ARR allocation process, as described in the textbox below). When a requested

Stage 1A ARR does not pass the Simltaneous Feasi bi |l ity Tesvorkwith SFTGO) ,

transmission owners and entities to build and u pgrade transmission capability to ensure that the
requested Stage 1A ARR would be feasibles

0The LTTR pr angters mahsmissior rightsebased on a priority tgear ARR allocatior
for Zonal Base Load that ensures lontgggm certainty with the flexibility to opbut of the teryear
rights on an annual basis to accommodate changes in market conditions. P3Mhstatee proposal
creates a link between the letggm transmission planning process and the ARR allocatiatgss tc
ensure the transmission system is upgraded to mainkerieasibility of stage 1A ARRs for Zonal Bas
Load plus the projected tgear growth of base load. PJM adds that the proposal also provid
mechanism for identifying upgrades and the eisded costs needed to support requests for theayr
incremea t a l ARRS , i . e. , new ARRs that resul t f]

- FERC Order (117 FERC 1 61,220XNovember 22, 2006)

4.1.2 Residual ARRs

On August 13, 2007, F E Rt@o addpaResiduvab ARR fradidt Residua q u e
ARRs are directly allocated to load when new transmission capacity developed during the
Planning Period becomes available (as described in the textbox to the right)3940 However, it
should be noted that Residual ARRs cannd be converted to FTRs currently, unlike regular ARRs,
because they are allocated after the annual FTR auction. The purpose of creating the Residual

371bid .

38 As stated in Appendix B (Setion 10), in 2012, PIM found constraints in its network model on the amount of Stage
1A ARRs it could award to LSEs in the Commonwealth Edison Company zone. Therefore, PIM proposed a
transmission upgrade as part of the RTEP process to remedy this ARR allocation issue (e.g., the Grand Prairie
Gateway project, which was completed in 2017).

39 PJM. PIM Interconnection LLC. Filing: ER07%1053000., Washington D.C.,2007.

40 Once Residual ARRs have been allocated, they would be available as regular ARRs in the following annual ARR
allocation process since the new transmission system would be included in the power flow model. SeePJM
Market Monitoring Unit. Monitoring A nal yt i c s, LLC. oState of the Market
2008.
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ARR was to remedy the ARR pathways that were prorated during Stage 1 of the annual allocation
process#t ARRs are prorated when requested ARRs do not pass SFT42

All ARRs requested for the annual allocat i on are subjected to the SFT wus
The SFT ensures that there will be adequate revenue funding for ARRs and FTRs#3 And
frequently, not all requested ARRs are approved as a reult of SFT, as the requested ARRs may
be greater than the actual transmission capacity, therefore making the requested ARR (quantity
and/or path) infeasible. Furthermore, potential transmission outages may also cause rejuested
ARRs to not pass the SFTHowever, even if the requested ARRs do not pass the SFT, PIM will
continuously monitor conditions and seek ways to re -adjust the network during the planning
period (e.g., work with transmission owners and entities) to ensure that Stage 1B would be fully
feadble.44 As such, LSEs may receive a prorated amount of the ARR requests in the annual
allocation. The addition of Residual ARRs is consistent and enhances the original purpose of
FTRs, which is to return congestion charges to load.4

O[] Resi dual ARRs ] can result fr om orbgpa changesireasy
other system factor not considered in the simultaneously feasible model for an annual ARR allo
and, if nodeled wold have increased the amount of ARRs allocated. The proposed rules create
transmission right, Residual ARs, for stage 1 prorated pathways, and establish allocation for| <
rights. The rights are associated with transmission capacityextehiringa Planning Period, after the
annual ARR allocation, and, therefore, not accounted for in the annual allo¢atioh +Plarmiag
Period Capacityod). 6

- PIM filing to Docket No. ER07-1053.000 (June 19, 2007

4.1.3 Reflecting the retired generation in the allocation model

On January 31, 2017, FERC accepted PJM&ds proposal
source nodes when allocating Stage 1A and 1B ARRg%6 Specifically, PIM replaced souce points

41 |bid.
42 SFT is further discussed in Appendix C ( Section11).
43PJM Market Monitoring Unit . Monitoring Analyt ics,LLC. 0 St ate of the Market Report for

44 A method and example to readjust the network during the planning period, with the collaboration of transmission
owners and entities, is to build or upgrade transmiss ion capability.

45 Accordi ng to the State of the Market Report, 2019, PIM allocated a total of 26,262.6 MW of residual ARRs, down from
31,554.6 MW in 2018. There was @ ARR target allocation of $11.7 million for 2019, and $15.3 million for 2018,
respectively, associated with theseresidual ARRs.

46 FERC. 156 F.E.R.C. P61,180. Washington D.C., 2016.
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associated with retired generator s or generators that have reduced their installed capacity with
an equivalent number of MWs for operating generators, defined as Qualified Replacement
Re s our c e s4 QRRQ&ReRdeNtified based on the following criteria: a genemtion resource
that has a determined installed capacity value for the delivery year and is not presently
recognized as an ARR historical resource, pass an SFT, and to maximize the economic value of
ARRs#8|n addition, the QRRs should not consume greater than the total amount of tr ansmission
capability set in the current ARR allocation or future Stage 1A allocation. 4°

The replacement of retired (and derated) source nodes is essential, as the use of retired generation
sources could lead to inaccuracy when determining the feasibility of Stage 1 ARRs. This

disconnect between the network modeling (and the SFTs) and actual usage presents a problem,
as it does not allow (i) proper investment signals since actual transmission may not be congested

as theretired (and derated) source nodes ae not in use; and (i) ARR requests may be rejected

due to the inaccurate modeling (as described in the textbox below).

OPJM asserts that i tegawasts trapapermo lpngear eohsilered to be capa
because such megawatts have nat baelied for deliverality and thus do not reflect actual system
usage [é] by calculating the megawatt val @le
that each zoneds Stage 1 capacity iviedodnizebard
preseve preFTR market transmission investments incurred by a load serving entity to deliver |
FTR market total historical capacity value to seitgezonal demands; and (ii) ensure that PIJM wil

allocate Stage 1 ARRs with a sufficiel#gree of prETR grand ar i t y. 6

- FERC Order (158 FERC 1 61,093}January 31, 2017)

4.2 Key changes in the FTR market

Various developments have occurred in the FTR market since 1998. Themajor changes include
the addition of more FTR paths, an increase in the frequency of FTR auctions, and maodifications
in how FTRs are settled. All these changes aspired to improve the FTR auctions' efficiency, which
positively impacted the achieve ment of both purposes. In particular, the changesthat led to more
efficient and frequent FTR auctions improved the payout to load (higher values to LSEs that hold
ARRs, and more opportunity for hedging) as well as enhanced the price discovery for forward
markets. These changes are reflected irFigure 15below.

47FERC. 158 F.E.R.C. P61,093. Washington D.C., 2017.
48 FERC. 158 F.E.R.C. P61,093. Washington D.C., 20%¥.34

49 bid.
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Figure 15. Evolution of FTR auctions and products

April 1999 May 2006

PJM Introduced the PJM introduced
Monthly FTR Auction Balancing of Planning
Period (BOPP) FTR
Auction

April 1998 % October 2008

PJM implemented the PJM introduced: PJM implemented the
LMP market and ARR allocation process, Long Term FTR
introduced the FTR Annual FTR Auction, Auction
product and FTR Options

Source: FERC Orders

September 2016

PJMreallocated
balancing congestion
costs to reattime load

and exports

|

PJMshifted payment

of surplus congestion

from FTR holders to
ARR holders

4.2.1 Addition of more FTR paths and monthly FTR auction

The first important chan ge to the original FTR mechanism
occurred on April 13, 1999, when PJM introduced a centralized
monthly FTR auction. The purpose of the auction was to allow
market participants (even non-LSEs) the opportunity to
acquire residual FTRs that had not been alloated to LSEs (as
described in the textbox to the right). 50 This provided another
avenue for network customers (load) to obtain any FTRs they
wanted, and that could not be awarded in the annual
allocation process. LSEs could also sell the FTRs they were
allocated. In summary, the monthly auction provi ded an easy
way for LSEs to reconfigure their portfolio of FTRs. 5! This
change recognized the theoretical importance of trading of
property rights. 52

S0 FERC. 81 F.E.R.C. P61,257. Washington D., 2001.

51 PJM. PJM Interconnection LLC. Filing:ER03-406-000. January 10, 2003. 3.

0 T hmonthly [FTR] auctions
have allowed market participan
(1) to submit bids @ purchase
residual capacity, (2) to subm
offers to sell existing FTRs, (3
maximize the efficiency of FT

trading by providing an
automatic reconfiguration o
FTRs. 6

- PIM filing to Docket No. ER03-406-
000 (January 10, 2003)

52 According to the Coase Theorem, the trading of property rights (with minimal transaction costs) can ensure an
efficient equil ibrium, regardless of the initial allocat ion of property r ights. Transaction costs and barriers to

trading can obstruct efficient outcomes. SeeRo b s o n,
rights and the Coase
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4.2.2 Addition of annual FTR auction and FTR options

0The new annuwa
process (1) will create a mo
liqguid and deeper market fg
FTRs, (2) will allocate more
efficient scarce FTRE) will give
customers more flexible optior
for hedging their risk, and (4) will
create a more active second:
mar ket for FTR

- PIM filing to Docket No. ER03-406-
000 (January 10, 2003)

based on

PJMO&s53net wor k

In 2003, FERC aceptedPJ M6 s proposed
created the annual ARR allocation process @s discussal in
Section 4.1), annual FTR auction, and an FTR option product.

Since then, LSEs have no longer been directly allocated FTRs.

Instead, LSEs were allocated ARRs, and the anual FTR
auction allowed them to convert those ARR obligations into
FTR obligations. The annual FTR auction also allowed
participants to buy and sell FTRs to fulfill their congestion

hedging needs (as described n the textbox to the right).

At the same time, PJM introduced FTR options, making it
easier for a market participant to buy an insurance product
against congestion risk on a certain path. Note that options
paths are only available for select source and shk nodes
mod el

4.2.3 Mon thly balance of planning period FTR auction

On November 2, 2005, PJM proposed to creatéwo intermediate -term F TR pr oduct s:

Pl anni Peri

mar ket

of
t o

ng

od FTR6 and

than one year (as described in the textbox below)55

The Balance of Planning Period FTR covered a multtmonth period that reflected the remainin g
months within a planning period. Market Pa rticipants are able to bid or off er monthly FTRs for
any of the next three months remaining in the planning period. 5 These auctions start at the
beginning of each month (after the monthly FTR auction) and run thr ough May 31st each years?
The Planning Period Quarter FTR covered four discrete, three-month periods that remain within
the planning period. 58 These products were available during the monthly FTR auctions, in
addition to the single -month FTR products.

53 FTR options can only be offered to the extent there is residual capability.

54 PJM. PJM Interconnection LLC. Filing: ER06150-000., Washington D.C., 2005p. 2

55 1bid.

56 PJM Market Monitoring Unit. Monitoring Analytics

, LLC. State of the Market Report for PJM, 2007. March 8,2008.

57 PJM. PJM Interconnection LLC. Filing: ER06150-000., Washington D.C., 2005p. 2

58 |t is important to note that since the 2018/2019 planning period, the Planning Period Quarter FTR is no | onger used.
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OPJMG6s monthly FTR auct i on sforemontheveringthe folotifg
calendar mont h, and PJMOds annual auction

the PJM Planimg Period. Some Market Participants have indicated that an FTR product cove
period of time greater thame month butéss than one year would better serve their business plar]
needs. In response, PJM has developed new FTR products havingaténgbétween those of th
FTR products currently available."

- PJM filing to Docket No. ER06-150-000 (November 2, 2005)

4.2.4 Long Term FTR auctions

In 2008, PJM introducedt he Long Term FTR (OLT FTRO) Auctions

market participants to trade FTRs products that are (i) longer than one planning period, and (ii)

single planning period FTRs that could be used in subsequent planning periods. 5 The LT FTR
Auctions afforded market participants (including LSES) the ability to acquire new 3 -year forward
FTR products and lock in their congestion cost for a future period (as discussed in the textbox
below). Participants could request any source and sink points for 24-hour, on-peak, or off-peak
blocks, as long as the requested FTR passed the SFV.

LT FTR auction provides for the sale of FTR obligations only because FTR options would be
difficult to model and account for i n the long-term. Additionally, the inclusion of FTR options
would significantly increase the number of scenarios that would have to be si mulated in the SFT
to ensure revenue adequacys!

0The-tleamg FTR will enhance the total packag
ways. First, itwill give participants greater flexibility in hedging their market positions. Second, itjw
give participant access to cong@s hedges that better align with the requirement of retail agc:

auctions that commit a LSE to mulgiear LSE obligations. Fally, the longe-termed products alsp
i ncrease financi al participantds opporadEIR|
products that can be traded in the market.

- PJM filing to Docket No. ER08-1016:000 (May 28, 2008)

59 PJM. PJIM Interconnection LLC. Filing: ER06-150-000, Washington D.C., 2006.
60 Simultaneous Feasibility Test are further discussed in Appendix B ( Section 10).

61 Parmeswaran, Vijay, and Kumar Muthurman . 0OPPRiIi on Formulation and ®ystenci ng. 0
Research(March 26, 2009).
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4.2.5 Balancing congestion

Balancing congestion is a On January 31, 2017, FERC ordered that PJMllocate balncing
real-time  imbalance of | congestion costs on a prorata basis to reattime load and
charges that occurs when the exports to solve this issue. Previously, balancing congestion (as
transmission capability in defined in the textbox) was assigned to FTR holder_a and it
the real-time energy market caused FTR holders to discount the value of FTRs given hey
is less than the assumed | hadto absorb a liability (since balancing congestion is typically
availability determined in a negative value). The reassignment to realtime load and
the day-ahead enegy exports was justified because balancing congestion is a
market. In essence, there is settlement based on costs that arise in the reatime market.

less electricity available for

T This change to the settlement process is consisten with

returning congestion payment from LMPs to load, and it also
supports the second purpose of FTRsd hedging and promoting
forward markets. Given that FTR holders no longer bear the balancing congestion liability, th e
FTR auction results are less likely to be affected by the risk premiums for underfunding and
therefore more reflective of expected congestion in the day-ahead energy market, which means
that the price discovery signal provided by FTR auctions wou |d be im proved.

oThe Commi sSsi on f ound t hat , under t hese c
congestion irthe definition of FTRs would result in either the chronic unfierding of FTRs, or the
unrealized value of ARRs for certain load servingenéts , t o t he detri men

reattime markets and, under certain circumstas, thehoklr s of t he underl vy

- FERC Order (158 FERC 9 61,093§January 31, 2017)

4.2.6 Surplus transmission congestion charges

On June 1, 2018, FERC accepted PJ M& s requoms:t
congestion charges from FTR holders to ARR holders. Starting with the 20182019 planning
period, surplus congestion has been distributed to load on a pro -rata basis to their positive ARR
target allocations.6263 PJM requested this change to better align the ARR mechanism with the
original purpose of returning congestion payments to load (as described in the textbox bel ow).
Surplus transmission congestion chargesoccur only because the network model used by PIM to
allocate ARRs and to clear FTRs in the annual and monthly FTR auctions is underforecasting the
extent of network capacity that is actually utilized in the spo t market. So, the existence of surplus

62FERC. 163 F.E.R.C. P61,165. Washington D.C., 2018.

63 With the change in surplus congestion entitlement, FTR holders will still be fully compensated before ARR hold ers
receive the surplus. S e e ComrRissidne 162 F.E.RECnR6 1,165 Wdskengtanl DaQ., o r y
2018. P. 3606
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congestion can be traced to a problem of ARR under-allocation. Therefore, it is reasonable that
the load should receive this surplus congestion.6465

OPJM states that annual ARRs are currently wevh | | ocat ed because of
model ingd required t ofudingandFdtRe rayga&inmuet i AB
concludes that the tramission congestion charge surplus is, by definition, the congestion collegte
which no risk hedge was allocated. Therefore, to the extent FTRs afferament at the end of the
Planning Period, eturning value back to ARR holders equal to the surplilismitigate against the
fact that the ARRs were undatlocated in the first instanae.

- FERC Order (163 FERC { 61,165{May 31, 2018)

7.V)

4.3 Current ARR/FTR mechanisms

The current ARR/FTR mechanisms are shape by the changes and modifications made in the
past several years as discussed in the previous sections. Currently, the ARR allocation process
has two stagesd Stages 1 and 2. Under Stage 1, PJM assigns ARR sources for each zone from
resources historically designated to serve loadsé in the zone. Stge 2 has three rounds that allow
LSEs to request additional ARRs from various potential ARR source points. Although ARRs are
acquired through the annual allocation process, PIJM performs a dally ARR reassignment.s” ARRs
continue to be available only as an obligation. The ARR holder can either hold on to its ARR or
self-schedule the ARR to convert into an FTR during the annual FTR auctions.

Many FTR products developed in the previous years are still in use today, such ason-peak and
off-peak FTR obligations and options. Auction formats such as the monthly and annual FTR
auctions are still widely used by market participants to this day. The Long-Term FTR auction,
revised to five-rounds instead of three rounds on April 15, 2020, is a continuous part of the FIR
mechanism, allowing participants to acquire long-term FTRs with reduced financial risk. 8
Appendix C (Section 11) provides a more detailed discussion on the current ARR/FTR
mechanismsin PJM.

64 FERC 163 F.E.R.C. P61,165. Washington D.C., 2018. 2.

65 Notably, in this decision, FERC also clarified that full funding of FTRs is not guaranteed and that FTR holders take
on the potential risk of under -funded FTRs.

66 |nitially, this was based on the historical reference year that corresponds to the LMP-based market implementation
for the transmission zone. For instance, for ATSI, it is based in 2010, the year that it joined PJM. Startig in
2017/2018 Annual ARR, the retired generators used as eligible ARR sources were replaced with available
ones.

67 This happens when ARRs allocated for the planning period are reassigned on a proportional basis within a zone, as
load switches between LSEs (due to retail competition and customer movement between different LSES).

68 FERC 171 F.E.R.C P61,017. Washington D.C., April 2020p. 3.
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5 Selecting the appropriate evaluation criteria (Task 2)

Key takeaways

LEI selected four criteria -- equity, efficiency, simplicity, and transparency -- to analyze
PJM6s ARR/FTR mechani sms. These criteri a
guantifiable.

These are also commonly used criteria in regulatory economics and policy design.

The two purposes behind the creation of FTRs (and ARRSs) naturally relate to the issues of
equity and efficiency and therefore are of primary importance to the evaluation.

Transparency and simplicity are supportive criteria that can amplify (or hinder) the
achievement of the primary cr iteria.

Evaluation criteria are vital for structured and methodic analysis. In economics, regulatory
design,s? and policy analysis, efficiency is the criteria of singular importance. Efficiency invo Ives
the optimal allocation of resou rces tothose that value them the most. Efficiency can be observed
through competitive bidding outcomes in the auctions, which leads to the highest auction prices
given expectations about future congestion (and risks), and the highest possible payout to ARR
holders (given the auction results), and efficient expectations on future congestion on the
transmission network . The former observation supports Purpose #1, while the latter supports
Purpose #2.

However, electricity markets are intentionally designed instituti ons created by policymakers and
regulators. A critical goal of these designed institutions and arrangements is to deliver just and
reasonable outcomes. Thereforethe fairness of outcomes orequity considerations is also critical.
There are also several practical dynamics to intentionally designed institutions. First, it is better
if the design and associated rules are clear and straightforward, and therefore less susceptible to
uncertainties, assumptions, and controversies. Second, each market participantshould have
access to timely and accurate data provided in a transparent manner so that they can make
efficient decisions.

Consequently, LEI used these four criteria & equity, efficiency, tr ansparency, and simplicity 0 to
assess the ARR/FTR mechanisms. Tle first two criteria are of primary importance, while the last
two criteria are supportive (secondary) in nature, as shown in Figure 16. All four are broadly
accepted criteria in regulatory economics based on widely acknowledged in dustry practices.
Economists, judicial experts, and regulators have relied on comparable criteria for systematically

For example, see James C. Bonrditbroiogkh t ®@sPrd enmoii rpd le sr eod u |Bautbd riyc HU't
by the Columbia Univer sity Press in 1961.
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analyzing issues brought before them 70 Indeed, at the heart of many social policy and regulatory
debates lies the ageold question of equity versus efficiency. Similarly, the tradeoff between
equity and efficiency is a prominent element of FTR/ARR mechanisms analysi s, as we discuss
further below.

Figure 16. Criteria used i n the evaluation of the ARR/FTR mechanisms

Primary criteria Equity

I

Efficiency

Simplicity

@ Secondary
criteria

O

5.1 Primary criteria

Equity and efficiency are the primary criteria in this analysis, as they are directly linked to the
two purposes of the FTR market identified in Task 1. Equity reflects the fair treatment of aff ected
parties (for example, equitable distri bution of benefits or profits from the purchase/sale of a good
or service). It requires some judgment in the eye of the beholder, but it is also crucial for the
overall successof a policy or regulatory decision , asit speaks to the distribution of welfare . In the
context of ARR/FTR design, t he equity criterion aims to look at whether the existing construct
achieves the return of congestion charges to load Purpose #1). The efficiency criterion also
applies to Purpose #1 because the efficiency of the FTR actions impacts the optimality of the
payments to ARR holders. However, efficiency is also a major consideration when thinking about
how well the FTR construct supports forward markets ( Purpose #2).

Efficiency reflects a state with optimal production an d consumption (for example, efficient
market prices will reflect the optimal use of a good or service). Competitive markets for a product

70 For example, FERC frequently speaks to efficiency of regulations and policies, especially as it relates to directives it
provides on wholesale market mechanisms. Fairness is also a critical factor, underpinning important concepts
ike the O0just and reasonabled standard.
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or service are inherently expected to deliver on efficiency goals; therefore, market mechanisms
are preferred over rul essbased schemes ® ensure efficient outcomes. This philosophy applies to
the FTR auctions and the broader electricity market system (consisting of the LMP-based spot
markets and forward markets). If the FTR auctions' outcomes areallocatively efficient, 7then the
price of FTRs will be bought by those that value the product the most. An efficient auction ensures
ARR payments are maximized and returned to load. In addition, the auction clearing price will
reflect an accurate, market-based expectation about iture congestion. This market-based
expectation of future congestion is essential to forward markets. In turn, well-functioning
forward markets ensure dynamic efficiency?2 in the long run, as characterized by timely and
sufficient investment to sustain the lowest possible cost of electricity for load. As such, FTR
auction outcomes create an important link between LMP -based spot markets and forward
markets for energy.

Figure 17. Equity and efficie ncy criteria

Equity as a criterion relates to Purpose #1: since load (and other firm transmission customers)
pay for transmission service, then they should also receive the congestionchargesaccrued in the
LMP market since these rents are essenélly ad ditional charges paid by load in LMP s, because of

71If an allocation of resources maximizes total surplus, that allocation exhibits efficiency. If an allocation is not efficient ,
then some of the potential gains from the trade among buyers and sellers are notbeing realized. Similarly, an
allocation is inefficient if a good is not being consumed by the buyers who value it most highly. Source:
Manki w, N. Gregory. OPrds1.céd pFieft o f-Wddibme i€CENGAGESR @amind
(USA). pp. 147-148.

72 Dynami c efficiency reflects the need for industries to make timely changes to technology and products in response
to changes in productive opport Coimpioment Sowfc&f fHaveatty,
A Publication of th e Australian Comp etition and Consumer Commission for the Utility Regulators Forum.
March 2017. p. 1.
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constraints on the transmission system. Unlike efficiency, considerations around equity are
subjective. In other words, an outcome may be equitable from the perspective of one party but
inequitable or unfair from the viewpoint of another part y. In the context of FTRs and ARRs,
subjectivity arises when similar ly-sized and similarly -situated loads receive a varying amount of
congestion charges

It is important to acknowledge that there is a natural te nsion between equity and efficiency.

Theoretically, a Pareto-efficient outcome (i.e., a situation where it is impossible to make someone

better off without making someone else worse off) can be deemed inequitable in its division of

social welfare (there may be winners and losers, and there is no guaantee that every market

playerisal | ocated the same ama@Cmnhgingthe didtsbation chdocialve | f ar e
welfare (i.e., moving around the rent transfers) may require reallocation (or willingly incu rring

some Ol eakaged as bptianrptocessf™ t he redi stri

The two original purposes for the creation of FTRs are examples of a situation involving an

equity -efficiency tradeoff. Some mar ket participants raised concer
congestion charges in the existing FTR auctiondesign. This then impacts the congestion charges

collected by PJM and returned to load (Purpose #1). From an equity perspective, this can be a

concern. However, if we take a holistic approach and consider the long-term efficiency in

assessingthe FTRdesig, t h e s e avelnat strictly gneesodomic lossbut rather are view ed

as costs for supporting hedging opportunities in the forward market, as discussed in Sectiorb.

5.2 Supporting criteria
The supporting criteria - transparency and simplicity - facilitate equity and acceptance of fair
distribution of the congestion payments to load. Further, these criteria can support competition

and reduce administrative burden and transaction costs.

Transparency promotes equitable outcomes, as it allows stakeholders/market participants to
recognize if there are equity challenges in the outcomes. The availability of relevant information

73 For example, an efficient market outcome may involve a situation where suppliers in the aggregate capture a large
profit (also known as a producer surplu s), while the surplus received by consumers is relatively small
(because t he di fference bet ween consumer 0s willingness
small). Government interventio n in this market could require a transfer of rents (surpluses) fr om the suppliers
to consumers, but such a transfer would not improve the efficient market outcome. And in fact, such a transfer
may inhibit continuation of an efficient outcome i n the longer run, by changing incentives for sellers and
consumers.Under positive economics, the focus fallsonthefactb a s ed a s s e s s meddorexample,0 what i s
efficiency and the size of the surpluses. In contrast, normative economics recognizes the presence ofialue
judgements, such as fairnessAs such, maximization of social welfare is the heart of positive economics, while
allocation of social welfare is a focus of normative economics. Despite the fundamental differences, positive
and normative economics are intertwined. In particular, positive views about how the world wo rks affect
normative views about what policies may be desirable.

740kun, Arthur M. oOEquality and Efficiency: The Big Tradeoff, 6 The Brookings Institution, Washington D.C. Revised
Edition. 2015.p. 4.
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supporting al/l mar ket par ti c iofptreprodud is essedtialfosad andi ng
well -functioning market. Also, market participants need timely access to the information to make

informed decisions. It has been long recognized that information asymmetries are a major

obstacle in markets’5In this way, t ransparency can also support efficient outcomes, as it implies

t hat al | parties can 6seed the same i nformati on,
asymmetries that can impede competition and efficient outcomes. If the same information is

available and understandable to all market partici pants in the FTR market, it will create a level

playing field and reduce perceived risks, 76 which should yield more aggressive competi tion and

maximize FTR auction revenues. Simplicity advances the goals of efficency by reducing
administrative burden and t ransaction costs, which can serve as a barrier to efficient outcomes

(however, over-simplification is also a potential problem and ca n work against both equity and

efficiency objectives). Data should be organized and digestible. Simpler theories should be

preferred to more complex ones, as long as it does not compromise the market's functionality.

Simplicity is often associated with feasibility, and that encourages public acceptance of

outcomes.’?

5.3 Turning abstract criteria into quantifiable metrics

LEI acknowledges that the four selected criteria are theoretical, reflecting principle srather than a

concrete metric. However, it is possible to describe and elucidate these criteria, so they become

grounded in the factual charact er i sti cs t hat r ETR rmechanisms. LEIJ M3 s A
developed a series of questions related to the ARR/FTR constructto describe how the criteria

should be implemented in the analysis & these questions provide a bridge to the analyses that we

perform in Section®6.

Equity: Are firm transmission service customers getting priority rights to the
transmission network they pay for through regulated rates?

V In the short-term, does load (and other firm transmission rights cus tomers) have
an opportunity to have sufficient congestion charges returned to them by
nominating ARRs to cover the congestion charges paid?

V Do all LSEs have the same opportunity to have sufficient congestion charges
returned? In other words, are congestion charges returned fairly among LSEs?

V Is the dual system of rights d ARRs and FTRsd producing effective o utcomes for
load and other firm transmission service customers?

75 Information asymmetry refers to the situation in whi ch different agents in an economic transaction might have
different amounts of information. It is considered a type of market failures as it often prevents market
equilibria to be Pareto opti mal.

76 Perceived risks include phenomena liket he wi nneThe wiunm rseis fiessituatiornrin which a winning
bid pays more than the true value of an item. This concept was first discussed in Capen, E. C., R. V. Clapp,
and W. M. Campbell, "Competitive Bidding in High -Risk Situations." Journal of Petroleum Tkoology23 June
1971). pp. 641-653.

77Bonbright, James C. OPrinciples of PuH¥Lm29Util ity Rates. o6 C
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V Does the presence of nonload entities participating in the FTRauctions distort the
fair allocation of congestion charges to load and other firm transmission service
customers? Are the FTR piofits for non-load entities commensurate with
associated risksthey are taking?

Efficiency: Are the FTR auctions efficient and supporting bilatera | (forwa rd)
markets and encouraging investme nts that benefit load and other firm transmission
service customers?

V Are the FTR auctions efficient? Are there any market failures that may undermine
the efficiency of FTR auction outcomes?

V Is the FTR auction informing expectations about future transmission system
congestion?

V Is the design construct of FTRs aligned with bilateral markets? Are there bilateral
energy market transactions that follow the point -to-point construct of FTRs and
sink into a node?

V Is there evidence of price discovery activities orig inating out of the FTR auctions
and affecting the forward markets?

V In the longer-term, are ARRs and FTRs signaling, contributing, or otherwise
supporting transmission and generation investment?

Transparency: Are the ARR and FTR processes transparent and the results publicly
available in a timely manner ? Are market participants confident that the ARR
process and the FTR auctions are conducted in an unbiased and competitive
fashion?

V Is the information about ARR allocation available to all market participa nts?
V s the information released at the same timeto all LSES?
V Are the information and data related to FTR auctions releasedin a timely manner?

Simplicity: Are the consequences/risks of operating in the ARR process well
understood , and is acquiring FT Rs relatively easy for market participants? Are there
uncertainties in the process due to the complexity of the ARR/FTR mechanism?

V Isthe information and data related to the FTR auctions released in a format that is
eas/ to understand?

V  How com plicated are the rules for ARR allocation process and the FTR auctions?

V Are any aspects of the ARR/FTR mechanism unclear?

V Are there assumptions that are not accessible to market participants? Do these
assumptions drive outcomes?

V Do the complexity of the rules and/or i nstitutions provide a competitive
advantage to one sub-set of potential participants?
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6 Evaluating the existing ARR/FTR construct (Task 3)

Key takeaways

Based on LEIOGs extensive quahi MéistihgiARRFTR n
mechanisms are working reasonably well, especially after recent enhancements.

The current path-based construct also continues to be relevant in he present day given
the significant amount of load that is contracting bilaterally or self -supplying.

The dual system of property rights (enco mpassing ARRs and FTRs) create value for load
and should be preserved. ARRs provide flexibility to load and the payouts to load from
holding ARRs are satisfactory (factoring in the impacts of anomalous weather events).

Overall, FTR auctions are generally efficient and should be retained with minimal
changes. Nonload entities also have been taking more high-risk/h igh-return
opportunities in the FTR market, but at the same time providing liquidity to the market.

Their participation in t he FTR auctions resuts in benefits such as reducing long-run

energy costs as well as lowering transaction costs for hedging and coriracting bilaterally.

ARR allocation process may result in equity issues between LSEs and should be
reformed. Focus on the ARR allocation process is also consistent with concerns raised by
stakeholders during the FGDs.

The existing design produces short-term and long -term benefits for load in PIJM. With
respect to Purpose #1, on average, over 80%of congestion chargescollected annually in
the day-ahead energy market have been returned to load over the years Recent
enhancements to market rules have further increased the amount of congestion charges
that are returned to load. With respect to Purpose #2, the illustrative long-term benefits
achieved through various forward market mechanisms amount to as much as 4,207
million a year. Even at the low -end estimate of the long-term benefits ($523 million), long
term benefits are likely to exceed the perceived costs (e.g.,tk 0| e a k a g evhigh
has averaged $223 million a year in the last six years.

LEI began Task 3 by researching and collecting data from PJM and the IMM on the specific
outcomes in recent years wnde r PIJMds ARR pr oc e slsEl aso tlkedr WitR
stakeholders to obtain their opinion on the current ARR/FTR mechanisms' advantages and
disadvantages. As part of this stakeholder engagement, LEIl recéved input on proposed
modifications to the market design to mitigate perceived deficiencies and enhance thereported
strengths. LEI also talked to the IMM and PJM staff and gathered data relating to the operations
of the ARR process and FTR auctionsand suggestions for potential changes. Finally, LEI
conducted an independent analysis of the existing ARR/FTR mechanism's functionality in

relation to the two purposes.
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6.1 What are the stakehol dersdé viewpoints

LEI engaged with 37 stakeholders?8 representing LSES, transmisgon utilities, generation owners,
power marketers, financial traders, and different classes of consumers through four three-hour
FGD sessions, a 5ajuestion follow up survey, and additional one -on-one telephonic intervie ws.”®
From these stakeholder engagements, LEI observed that many ARR patrticipants and FTR auction
participants were generally satisfied with the current ARR/FTR design and would prefer to have
incremental improvements and enhancements rather than a complete overhaul of the ARR/FTR
market design. Appendix D (Section12) provides a more detailed description of the results of the
FGDs and the survey questionnaire.

6.1.1 Views onthe ARR process

On the ARR allocation process, LSEs vere genegally satisfied with Stage 1A of the ARR
allocations. Furthermore, they were appreciative of the recent changes made by PJM to prevent
underfunding. Nevertheless, several stakeholders raised specific concerns on the ARR allocation
process, including insufficient ARR allocation, quantity, fre quency, and the limited granularity
of the ARR products. Some also stated that the current ARR mechanism does not enable
customers to access the resource paths neded to hedge the congestion risk relative to their
contracted resource portfolios, especially new generation. Due to these concerns several LSEs
and representatives of LSEs voiced a strong interest in seking improvements in the ARR
allocation process. Sane enhancements that were suggestedincluded: more frequent ARR
allocations and nomination periods, flexibility with self -scheduling ARRs, and more granular
ARR products aligned better with the range of FTR products currently available.

The follow -up surv ey further expanded on the participants dinterest in ARR improvements in a
guantitative manner. As shown in Figure 18, there was a near50-50 split in terms of interest in

more granular (time of use) ARRs.l n contrast, most of the survey?os:s

monthly ARR allocation process, as shown in Figure 19. The respondents who were not interested
in increasing ARR granularity and allocation frequency were concerned that such changes to
ARRs would dilute the value of the allocated ARRs.

78 This number excludes interviews with IMM, Nodal Exchange, and ICE.

79 |n late August 2020, PJM solicited feedback fran all of its mark et participants and members and opened invitation
to over 1000 members of the ARR FTR Market Task Force and Market Implematation Committee to
participate in LEI®ds focus group discussions
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Figure 18. Interest in ARR differentiated by calendar periods, such as on -peak, off-peak,
weekend, 7x24

Source: FGD Questionnaire Survey, Question 17

Figure 19. Interest in the monthly allocati on of AR R entitlements

Source: FGD Questionnaire Survey, Question 16

6.1.2 Views on the FTR auctions

With respect to the FTR auction design, most LSEs and otherentities trading FTRs were in favor
of the current portfolio of available FTR products, and they felt that the frequency of the FTR
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