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UNITED STATES OF AMERICA 

BEFORE THE  

FEDERAL ENERGY REGULATORY COMMISSION 

 

 

 

Price Formation in Energy and Ancillary Services  ) 

Markets Operated by Regional Transmission  )      Docket No. AD14-14-000 

Organizations and Independent System Operators ) 

 

 

COMMENTS OF XO ENERGY, LLC ON  

ISO/RTO REPORTS ON PRICE FORMATION 

 

 

 On November 20, 2015, the Federal Energy Regulatory Commission (“FERC” or the 

“Commission”) directed the Regional Transmission Organizations (individually, an “RTO”) and 

Independent System Operators (individually, an “ISO”) to provide responses to certain questions 

related to price formation (each RTO and ISO is individually referred to herein as an “ISO” and, 

collectively, “ISOs.”)
1
 The underlying reports were filed on February 17, 2016 by PJM 

Interconnection, LLC (“PJM”) and on March 4, 2016 by ISO New England, Inc. (“ISO-NE”), 

the California Independent System Operator Corporation (“CAISO”), the Midcontinent 

Independent System Operator, Inc. (“MISO”), the Southwest Power Pool, Inc. (“SPP”) and the 

New York Independent System Operator, Inc. (“NYISO”).  XO Energy, LLC (“XO Energy”) 

hereby respectfully submits the following comments on these reports.
2
  

  

                                       
1
 Price Formation in Energy and Ancillary Services Markets Operated by Regional Transmission Organizations 

and Independent System Operators, 153 FERC ¶ 61,221 (2015) (the “November Report Order”).  
2
 XO Energy’s comments were prepared with the assistance of the professionals identified in Appendix I attached 

hereto.  
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I. EXECUTIVE SUMMARY  

Accurate price formation is critical to maximizing the efficiencies of a multi-settlement 

nodal market. There are two essential components of the electricity markets – energy and 

transmission – both of which are critical to ‘“keeping the lights on.” The price of energy is the 

same at every location for each hour in both the day-ahead and real-time markets (respectively, 

the “DAM” and “RTM”).  The only way to accurately measure price differentials within a multi-

settlement nodal market is through the use of transmission products. 

 A. Key Initiative:  Implementation of a Day-Ahead Financial Transmission 

Right or Modified Virtual Bid/Offer across all ISOs     

 Since energy is the same price at every location across an ISO, any price differential 

between two locations is comprised of congestion and losses, with congestion representing the 

larger, more variable component. Thus, the value of transmission service equals congestion plus 

losses. The most efficient way to accurately calculate this price differential is with a financial 

transmission right (sometimes referred to as an “FTR” herein) that is purchased in the DAM and 

settles in the RTM. This product – a day-ahead FTR – can be established by expanding the day-

ahead nodal locations to include the current monthly FTR auction locations across all of the 

ISOs.  Presently, PJM is the only ISO (of the six FERC-administered ISOs) to offer a day-ahead 

FTR (referred to as an “Up-to-Congestion” product or “UTC”), with extremely limited 

availability across its footprint.  

 There are significant benefits associated with the day-ahead FTR, elevating this product 

to a critical component of any efficient multi-settlement market.  As frequently proponed by Dr. 

William Hogan and Dr. David Patton, the day-ahead FTR (i) leads to more accurate price 
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signals, (ii) reduces uplift costs, (iii) enables price-sensitive bidding, (iv) facilitates accurate 

price formation on a nodal basis, and (v) results in fewer contingency analyses and re-runs to 

solve the DAM.
3
 In effect, the day-ahead FTR promotes the significant efficiencies associated 

with nodal markets versus the antiquated zonal or bilateral markets. 

As Dr. Patton has stated in his filed comments on price formation, transmission shortages 

are as important as energy shortages, and the methodologies that ISOs use to price transmission 

shortages should be incorporated into the binding tariffs that govern the markets.
4
 The issue of 

transmission shortages and how they are priced also highlights the need for a day-ahead FTR. 

This product is not only key to creating proper price formation during normal operating 

conditions, but it can also facilitate the discovery of transmission shortages and appropriately 

reflect these higher costs in the DAM. 

In addition to the day-ahead FTR, another product - the modified virtual demand or 

supply - would allow nodal transaction of the congestion and loss components of energy only.  

Currently, virtual demand and supply transact on the full locational marginal price (“LMP”), 

defined as energy + congestion + losses.  Actual transaction data demonstrates that, across all of 

the ISOs, 90% of virtual energy transactions are attempting to create a synthetic transmission 

position. That is, participants transact in simultaneous virtual “buys” and “sells” over the same 

period with the goal of “cancelling out” the energy component.  In order to transact in a more 

                                       
3
 Hogan, Dr. William.  Electricity Market Design: Financial Transmission Rights, Up To Congestion Transactions 

and Multi-Settlement Systems (July 16, 2012)(“Hogan Report”), available at 

http://www.hks.harvard.edu/fs/whogan/Hogan_UTC_071612.pdf;  

Potomac Economics.  2012 State of the Market Report for the MISO Electricity Markets at iv (June 2013), available 

at https://www.potomaceconomics.com/uploads/reports/2012_SOM_Report_final_6-10-13.pdf;    

Potomac Economics.  2013 State of the Market Report for the MISO Electricity Markets at vi (June 2014), available 

at 

https://www.potomaceconomics.com/uploads/midwest_reports/2013%20SOM%20Report_Full%20Body_Final.pdf; 

Potomac Economics.  2014 State of the Market Report for the MISO Electricity Markets at vii (June 2015), available 

at https://www.potomaceconomics.com/uploads/midwest_reports/2014_SOM_Main_Body_Final_6-26-15.pdf.  
4
 Patton, Dr. David.  Comments of Potomac Economics, Ltd. (November 30, 2015) (“Comments of Potomac 

Economics”), available at http://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=14059358 and posted in 

Docket No. RM15-24-000.   
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price sensitive manner, market participants should be able to limit trades to congestion and losses 

alone.  The modified virtual demand or supply can be modeled as a transmission spread against a 

reference bus.  By allowing market participants to transact using a modified virtual demand or 

supply product, the unintended consequences that traditional virtual transactions have on unit 

commitment will be significantly reduced.    

The support for a day-ahead transmission product across all of the lSOs has been 

significant.  In MISO, stakeholder support for the “virtual spread bid” was 98% in 2013 with Dr. 

Patton suggesting the implementation in every state of the market report (“SOM”) since 2012.
5
   

In addition, the “point to point convergence bid” has received high rankings in CAISO for the 

past two years.
6
  According to NYISO’s 2016 Project Candidates, NYISO is in the early stages 

of developing a “linked buy-sell transaction.”
7
 Unfortunately, NYISO, CAISO, and MISO have 

been overwhelmed with other mandated projects, suggesting that the initiation of a notice of 

proposed rulemaking by FERC may be the most expeditious route to the implementation of a 

day-ahead FTR across of the ISOs. 

 B. Reallocation of Uplift:  Adoption of “Beneficiary Pays” Model 

The Commission has stated that using marginal costs in the traditional LMP model 

results in the “correct” pricing for both the DAM and RTM. The extended locational marginal 

pricing (“ELMP”) or convex hull pricing method builds upon the LMP model by incorporating 

generator startup and no load costs, thereby producing “more correct” prices and reducing out of 

market charges. XO Energy is supportive of the ELMP concept that was introduced in MISO and 

                                       
5
 Supra note 3. 

6
 CAISO Market and Infrastructure Development.  2015 Stakeholder Initiatives Catalog at 12 (January 23, 2015), 

available at http://www.caiso.com/Documents/Final_2015StakeholderInitiativesCatalog.pdf. 
7
 NYISO. 2016 Project Candidates: Product and Project Management at 14 (May 20, 2015), available at 

http://www.nyiso.com/public/webdocs/markets_operations/committees/mc_bpwg/meeting_materials/2015-06-

05/2016%20Project%20Candidates.pdf. 
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strongly believes that it should be uniformly adopted across all of the ISOs as a best practice. 

Regardless of whether you employ the ELMP or traditional LMP model, out-of-market charges, 

known as uplift, will exist. In addition, in markets with marginal loss pricing, a marginal loss 

surplus, will also exist. These out-of-market charges must be allocated to some set of market 

participants and, in order to determine the appropriate allocation methodology, the set of market 

participants that benefit from these charges together with those that cause these charges must be 

examined. XO Energy strongly recommends that FERC adopt a “beneficiary pays” model. All 

resources run in the RTM are done so to reliably serve physical load (e.g., for capacity or to 

manage a binding transmission constraint) and, as such, should bear the associated uplift charges. 

This is the most accurate and efficient allocation methodology. Of note, PJM recently stated that 

real-time uplift is de minimis when compared to the overall market and, specifically, that “PJM 

questions the value added by introducing a significantly complicated allocation methodology 

considering that uplift accounted for less than 0.80% of PJM billings for 2015.”  PJM’s 

commentary further reinforces the beneficiary pays uplift allocation, which NYISO has 

implemented in its FERC-approved tariff.  XO Energy proposes the implementation of the 

beneficiary pays model as a “best practice” or, in the alternative, one of the following two 

constructs (or some combination thereof):  (i) day-ahead load and net short (i.e., the ERCOT 

methodology) or (ii) the separation of charges by cause (i.e., the MISO methodology). 

 C. Marginal Line Loss Surplus Allocation Conundrum 

According to the Commission, the marginal loss pricing method, which is espoused by 

most ISOs, results in “correct” day-ahead and real-time marginal prices, facilitating efficient 

dispatch and accurate price signals. A consequence of this “correct” pricing method is the 

overcollection of marginal loss payments, which results in a surplus.  While the Commission has 
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determined that real-time load should receive a proportionate share of all MLSA based upon 

individual load-ratio share in the market, XO Energy has been unable to uncover any studies 

supporting this allocation as just and reasonable.  Insofar as uplift is concerned, its allocation has 

been highly contested in certain ISOs that have raised the point that real-time load should pay for 

all out of market costs as the ultimate net beneficiary.  In terms of credits to real-time load, there 

is simply no justification for the allocation, other than a broad generalization that load pays for 

the fixed cost of the transmission system and therefore is entitled to the entire overpayment of 

marginal losses as a buyer in the market. If this rationale for allocating credits is deemed to be 

just and reasonable, it should be similarly applied to the allocation of uplift charges.   

While uplift charges in PJM have been a substantial burden to market participants in 

recent years, MLSA has been a significant credit source since its inception in June 2007, 

however, this credit applies exclusively to load and exports alone.  Significantly, MLSA 

overcollection in PJM has totaled a staggering $5.5 billion since the implementation of marginal 

loss pricing. While the general statement that “load pays more than generation is paid” is true 

and results in a surplus, it is simply not true that “load” is the equivalent of “real-time load” in a 

two-settlement market with a variety of demand products.  XO Energy examined the data 

provided in the PJM SOM on marginal loss costs and uncovered a material flaw in the 

calculation of MLSA.
8
 Superficially, and in the majority of marginal loss pricing documentation, 

load is categorized as a net payor of increased costs due to marginal loss pricing, however, the 

data in the PJM SOM demonstrates that there is a clear discrepancy in the manner in which load 

pays marginal losses and is then credited marginal loss surplus. This discrepancy highlights the 

                                       
8
 Monitoring Analytics, LLC.  2015 PJM State of the Market Report (Section 11: Congestion and Losses) (March 

10, 2016)(“2015 PJM SOM: Section 11”), available at 

http://www.monitoringanalytics.com/reports/PJM_State_of_the_Market/2015/2015-som-pjm-volume2-sec11.pdf. 
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need to further examine the link between the allocation of uplift and marginal loss surplus, on the 

one hand, and the bidding behavior of load in the DAM, on the other. 

II. ANALYSIS OF FUNDAMENTAL CONCEPTS 

A.  Implementation of a Day-Ahead Transmission Right 

Price convergence is significant as it increases reliability and efficiency and decreases 

consumer costs and uplift.  As FERC has previously stated: 

Energy market price convergence is measured by the absolute value between 

prices in the real-time and day-ahead markets.  Price convergence is demonstrated 

when the difference between day-ahead and real-time prices is minimized, 

providing an indicator of the efficiency of the underlying RTO/ISO market. Since 

the large majority of energy settlements and generator commitments occur in the 

Day-Ahead market, day-ahead price convergence with the Real-Time market 

ensures efficient day-ahead commitments that reflect real-time operating needs.
9
 

 

The DAMs need a financial transmission right in order for participants to better hedge 

their real-time congestion risk and converge day-ahead and real-time congestion (see Figure 1 

below). The portfolio of resources is shifting from traditional baseload coal and nuclear to 

variable intermittent sources such as solar, wind, and gas. From a planning perspective, these 

intermittent energy sources can be unpredictable, varying by the hour and minute. Unlike most 

resources that are fully dispatchable (can be scheduled, started up, shut down, and adjusted as 

demand requires), non-dispatchable or variable resources cannot be scheduled or readily adjusted 

as system demand requires because they are often conditioned upon the weather and time of day. 

                                       
9
 FERC.  Common Metrics: Commission Staff Report at 61 (August 26, 2014), available at 

http://www.ferc.gov/legal/staff-reports/2014/AD14-15-performance-metrics.pdf. 
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Figure 1 

 

Real-time congestion can be far more volatile than day-ahead congestion, exposing 

variable energy producers to significant risk in the RTM.  A financial transmission right in the 

DAM would allow market participants to hedge their hourly congestion risk in a more granular 

manner (hourly for the next day market versus day-ahead for annual, quarterly and monthly in 

the forward markets) promoting convergence of congestion in the DAM and RTM.  As MISO 

stated during their spread bid task force, “RT LMP are twice as volatile as DA LMP - Market 

Participants can use FTRs to hedge DA LMP risk, no comparable product exist to hedge RT 

LMP risk.”
10

  

In response to FERC Docket RM15-24-000, Potomac Economics provided the following 

elaboration: 

While we believe the proposed rules will produce substantial economic and 

reliability benefits, it should be expanded to address transmission shortages. 

Transmission shortages occur when an RTO cannot move its resources to reduce 

the flows over a transmission line to less than its limit – i.e., the transmission 

                                       
10

 MISO.  Virtual Spread Bid Proposal: Stakeholder Workshop at 16 (November 18, 2013)(“MISO Virtual Spread 

Workshop”), available at 

https://www.misoenergy.org/Library/Repository/Meeting%20Material/Stakeholder/Workshops%20and%20Special

%20Meetings/2013/20131118%20Virtual%20Spread%20Bid%20Workshop/20131118%20Virtual%20Spread%20B

id%20Workshop%20Presentation.pdf. 
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constraint is violated.  

 

As we explain below, transmission shortages are analogous to the energy and 

operating reserve shortages that the Commission addresses in its proposed rule, 

however, transmission shortages occur more frequently and are priced 

inefficiently by most of the RTOs.
 11

 

 

We believe the focus should extend to transmission shortages. This is because the logic 

that motivates the proposed rules regarding energy and operating reserve shortages supports 

additional rules aimed at ensuring appropriate transmission pricing during shortages. 

A transmission shortage occurs when the flows on a transmission line or facility exceeds 

the facility’s operating limit. This generally occurs when the real-time dispatch lacks the 

resources or ramp capability in the right locations to reduce flow below the transmission 

facility’s limit. This is a shortage that is analogous to an operating reserve shortage. In both 

cases, the system’s requirements cannot be satisfied for some period of time.  

In order to determine when to violate a transmission constraint (i.e., when and by what 

shortage amount), all ISOs employ a modeling parameter to specify how valuable it is to keep 

the flow over a transmission facility below its limit. The modeling parameter has various names, 

including “marginal value limits,” “constraint penalty factors,” and “transmission constraint 

demand curves.”  

MISO used to employ this practice, but has discontinued it for most constraints. Prior to 

curtailing this practice, roughly $300 million in congestion costs per year were unpriced, which 

raised some of the most serious price formation concerns experienced by MISO’s Independent 

Market Monitor.
12

 When an ISO does not fully price transmission violations, it affects 

scheduling in the DAM, and investment and retirement decisions in the long term. Hence, XO 

Energy recommends that the Commission address this issue in the final rule by requiring the 

                                       
11

 Comments of Potomac Economics at 7. 
12

 Id. at 14. 
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ISOs to discontinue the practice of relaxing the pricing of violated transmission constraints and, 

instead, to set LMPs that are consistent with the filed transmission constraint demand curves for 

those constraints.  

As part of the analysis of the spread bid, MISO posted the following slides on the impact 

of a financial transmission right for their DAM on price formation and convergence:
 13

 

 

 

 

                                       
13

 MISO.  Virtual Spread Product Proposal: 2
nd

 Stakeholder Workshop at 42-43 (January 31, 2014), available at 

https://www.misoenergy.org/Library/Repository/Meeting%20Material/Stakeholder/Workshops%20and%20Special

%20Meetings/2014/20140131%20Virtual%20Spread%20Product%20Workshop/20140131%20Virtual%20Spread%

20Product%20Workshop%20Presentation.pdf. 
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During MISO’s Market Subcommittee evaluation of the virtual spread product in March, 

2014, the following findings were presented:
14

 

 

The FTR which hedges day-ahead congestion does not allow physical asset owners to 

accurately hedge their real-time congestion risks.  A financial transmission right in the DAM will 

bridge the gap between day-ahead and real-time allowing participants to hedge when they need 

to.  Figure 2 below illustrates a simple example of a fixed quantity FTR in the monthly markets, 

which highlights its inability to hedge effectively even in today’s construct. 

                                       
14

 MISO.  Evaluation of Virtual Spread Product: Market Subcommittee at 5 (March 4, 2014), available at 

https://www.misoenergy.org/Library/Repository/Meeting%20Material/Stakeholder/MSC/2014/20140304/20140304

%20MSC%20Item%2005e%20Update%20on%20Virtual%20Spread.pdf. 
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Figure 2 

 

FTRs that are acquired in the forward markets and settle against day-ahead congestion do 

not provide an adequate real-time hedge for today’s diversified generation portfolios, as MISO 

has repeatedly stated during their task force on spread bids.   

In most of the FERC-regulated markets, virtual transactions are limited to energy 

products. As discussed earlier, the energy component of LMP is the same at all locations in 

organized wholesale markets. When a simultaneous virtual demand and virtual supply 

transaction clears in the same hour and at different locations, a synthetic transmission position is 

created, not an energy position. The energy component cancels out, and the result is a change in 

transmission. This only affects the congestion and losses across the system. 

XO Energy has analyzed the virtual volume data that is published by each ISO. The ratio 

of virtual supply to virtual demand was calculated for each hour or day, depending on the 

information made available by the ISO. The percentage of total virtual volume that is netted 

together was calculated (see Figure 3 below). The data shows that roughly 90% of “virtual 

energy” transactions are not transacting to converge energy, but instead, are transacting to 
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converge transmission congestion. Allowing explicit transmission transactions, as opposed to the 

implicit transactions performed using energy products, would allow for better price convergence 

and risk management. 

Figure 3: Percentage of Virtual Supply and Virtual Demand that is Netted (2015) 

 

Since approximately 90% of virtual trading is transacting transmission, XO Energy 

rigorously supports the development of an hourly transmission product in the DAM that would 

settle in the RTM.  XO Energy believes that this was part of the original market design at the 

time that FERC instructed PJM to create the UTC transaction.  The UTC is a method for market 

participants to hedge their congestion exposure between two locations in the RTM. The locations 

for this product in the DAM should be aligned with those in each ISO’s monthly transmission 

markets.  XO Energy is confident that the ISOs studied the problems at length and chose the 

available monthly transmission locations to best fit their needs.  

Other ISOs like ERCOT promote the ability for the market participants who have 

acquired transmission rights in the form of forward Congestion Revenue Rights (a “CRR”) to 

have the ability to sell those transmission rights in either the DAM or RTM (see Figure 4 and 
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Figure 5 below).
15

  The ERCOT market exhibits the proper alignment of nodally available 

locations between its monthly and daily markets. If a market participant owns a CRR from points 

A to B and wants to sell that position in real-time, they can simply purchase that same path in the 

DAM. From a settlements perspective, the day-ahead portion of each transaction cancels, with 

the end result being the payment for congestion in the DAM and receipt of revenues in the RTM.  

If a participant believes that the day-ahead price is going to be higher than the real-time price, the 

participant will simply let its CRR settle in the DAM.  If a participant moves its congestion to 

real-time by buying the path in the DAM and ultimately RTM price is higher, then the 

participant has facilitated accurate price formation by helping converge the day-ahead and real-

time pricing.  There is no CRR forfeiture rule in ERCOT as both the forward CRR auctions and 

the DAMs do not oversell the available transmission capacity. 

Figure 4 

 

                                       
15

 ERCOT.  ERCOT Market Education: Congestion Revenue Rights at 102-103 (February 2014), available at 

http://www.ercot.com/content/wcm/training_courses/53/crr_february2014.pdf 
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Figure 5 

 

NYISO is in the process of considering a “Linked Virtual Buy-Sell Transaction.”  

NYISO has stated that: 

Allowing Linked Buy/Sell Transactions between internal NYCA zones will make 

it easier for Market Participants to hedge exposure to congestion, and ensure price 

signals in each zone accurately reflect grid conditions. Linked Buy/Sell 

Transactions would allow an MP to specify a source/sink pair upon which to 

place a spread bid; if the transaction was accepted, then the reverse transaction 

would occur in RT. This product would effectively allow MPs to buy/sell the net 

congestion component of the LBMP between two NYCA zones to take a position 

regarding differences between the DA and RT.  

 

Though Market Participants may hedge DA congestion through TCCs, there is 

currently no method for MPs to directly hedge against exposure to congestion 

costs in Real-Time. Allowing hedging of congestion will reduce the overall 

market risk premium.  

 

Linked Buy/Sell Transactions will enhance the NYISO’s virtual trading offering 

to Market Participants, providing for reduced exposure to congestion, better price 

convergence, increased liquidity, and a more accurate unit commitment among 

other benefits.
16

   

 

 

                                       
16

New York Independent System Operator, Inc. 2016 Project Candidates: Product and Project Management at 14 

(May 20, 2015), available at 

http://www.nyiso.com/public/webdocs/markets_operations/committees/mc_bpwg/meeting_materials/2015-06-

05/2016%20Project%20Candidates.pdf. 
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Recently, PJM wrote a paper on virtual trading in its markets and posted 

recommendations.
17

  XO Energy has studied the PJM recommendations and compared it to the 

status quo as well as to XO Energy’s own proposal.  XO Energy’s proposal is simple: create a 

financial transmission product in the DAM with the same locational availability as the PJM 

monthly FTR auctions. XO Energy conducted powerflow models to analyze the real-time 

binding constraints that PJM experienced on its system for 2015.  The results clearly demonstrate 

that there is a large benefit to having more nodes available, not fewer. Figure 6 below illustrates 

a comparison of the nodal locations for each of the financial products within PJM.  XO Energy 

strongly recommends the alignment of the nodal locations for monthly FTRs and the UTC 

products. 

Figure 6 

 

As demonstrated in Figure 7 below summarizing XO Energy’s analysis of the PJM nodal 

markets, a simple administrative change (i.e., the expansion of the UTC product to align with the 

monthly FTR auction locations) can give rise to market that are significantly more efficient.  XO 

Energy welcomes the staff of both PJM and FERC to conduct a similar analysis in order to verify 

                                       
17

 PJM.  Virtual Transactions in the PJM Energy Markets (October 12, 2015), available at 

http://www.pjm.com/~/media/documents/reports/20151012-virtual-bid-report.ashx. 
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XO Energy’s findings.  The current recommendations in the PJM paper on virtual transactions 

will cause more harm to the efficiency of the markets than doing nothing at all.  Simply aligning 

the nodal locations for PJM’s UTCs with its monthly FTR locations will result in a dramatic 

increase in price convergence and more accurate price formation. 

Figure 7 

 

XO Energy has analyzed the decrease in the PJM UTC market since the uncertainty of 

uplift pricing in the PJM market was created by EL14-37-000 in September 2014 to present.  XO 

Energy has noticed a divergence in pricing and a substantial drop in the volume of bid and 

cleared UTC transactions.  Extrapolating this data forward and applying it to a load weighted 

ratio for the other ISOs, XO Energy was able to back into the potential increase in market 

efficiencies for all of the ISOs.  The data is summarized in Figure 8 below.  Even if XO Energy’s 

calculations are off by a multiple of 100, the creation of a day-ahead transmission product will 
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result in the reduction of total production costs in the tens of millions of dollars.  The total cost to 

implement the day-ahead transmission product has been estimated at between $500,000 and $1 

million dollars per ISO based upon XO Energy’s analysis of MISO’s presentations on the spread 

bid. 

A related and important observation:  the stakeholder process within each of the ISOs is 

fundamentally broken with regard to market design issues.  The stakeholders are primarily 

publicly-traded companies with representatives who have a fiduciary obligation to their 

shareholders to “vote” for what is in their individual financial best interests.  This creates the 

divide between politics and “math and physics.”  Perhaps FERC’s Office of Enforcement should 

create a task force to analyze whether proposed market design changes resulting from the 

stakeholder process are increasing competition or reducing it. XO Energy believes firmly in 

open, competitive, and transparent markets.   

Figure 8 

 

If the ISOs and/or the stakeholder process were held accountable for costs and benefits, 
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XO Energy believes that the prioritization of proposed market changes would shift dramatically.  

Businesses constantly evaluate changes based on cost benefit analysis, and implementing a day-

ahead FTR across the ISOs would undoubtedly have the highest cost benefit ratio of any 

currently proposed enhancement.  If the goal in the present docket is to achieve more accurate 

price formation, then both FERC Staff and the Commissioners must seriously consider the 

implementation of a day-ahead FTR, aligning the DAM and the monthly transmission markets.  

In addition to accurate price formation, the day-ahead FTR will result in better unit commitment 

and dispatch, reduction in uplift, reduction in day-ahead solution time, transparency, and the 

ability to conduct price sensitive bidding. 

B. Uplift Allocation 

FERC stated the following in its Performance Metrics review: 

Convergence of day-ahead and real-time energy prices provides an indication of 

the efficiency of ISO and RTO markets. Since the large majority of energy 

settlements and generator commitments occur in the day-ahead market, day-ahead 

price convergence with the real-time market ensures efficient day-ahead 

commitments that reflect real-time operating needs. Energy market price 

convergence is measured by the absolute value and percentage of the annual 

difference between real-time energy market prices and day-ahead market prices.
18

  

 

FERC stated the following in the Staff Analysis of Uplift in RTO and ISO Markets: 

To further understand the relationship between uplift credits and prices, day-

ahead and real-time price differences and uplift costs were assessed. Price spreads 

driven by high real-time prices relative to day-ahead prices may indicate that 

insufficient resources were committed day-ahead to reliably operate the system in 

real-time. Conversely, relatively low real-time prices could indicate that more 

resources were committed than were needed. The difference between the 

resources that clear in the day-ahead market or were committed prior to the real-

time and the resources that are ultimately needed for real-time operations could 

influence uplift costs.
19

 

 

                                       
18

 Supra note 9. 
19

 FERC.  Staff Analysis of Uplift in RTO and ISO Markets at 13 (August 2014)(“Staff Analysis of Uplift”), 

available at https://www.ferc.gov/legal/staff-reports/2014/08-13-14-uplift.pdf. 
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According to XO Energy’s analysis, approximately 90% of virtual trading in the ISOs 

results in a synthetic transmission position because energy impacts “net out.” This virtual trading 

does not impact unit commitment because the net transactions do not impact power balance. 

Since the transmission positions do not result in an energy position, they do not deviate in the 

amount of energy required on the system. It would be unjust and unreasonable to charge a 

transmission position, which by its very definition does not have an energy component, an 

“energy deviation” uplift charge.  Unfortunately, this is occurring in many of the ISOs, including 

PJM, SPP, and ISO-NE.   

As the power markets evolved, there was a belief in “regional differences” that allowed 

each of the ISOs to implement different rules for the same conduct.  While there may be political 

or social differences between regions, the system is operated based on math and physics.  An 

electron in Maine is the same as an electron in California. Measuring the impact that power 

flows have on transmission lines is simply done by looking at the DFAX across the line.  

DFAXs, like electrons, are based on math and physics. As depicted in Figure 9 below, the impact 

of those electrons travelling through transmission lines is identical in terms of math and physics, 

however, they receive dramatically different treatment in terms of uplift across the various ISOs. 

XO Energy believes that this treatment is neither just nor reasonable. 
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Figure 9:  Effective Uplift Rates 

 

 

FERC, PJM, MISO, and many others have stated in the past that virtual transactions 

provide efficiency benefits to the market as a whole. Allocating these high uplift costs to virtual 

transactions creates disincentives to participate and results in lower volumes of these beneficial 

transactions. Figure 10 summarizes the costs arising from uplift to transact a virtual energy 

purchase in various ISOs. This chart clearly indicates that the amount of uplift charged to virtual 

transactions and the volume of virtual transactions made in the market go hand-in-hand. XO 

Energy believes that this is the result of a circular relationship: higher virtual volume produces 

increased price convergence, which lowers uplift costs, leading to increased virtual volume. For 

ISOs that do not use a cost-causation or beneficiary-pays allocation of uplift costs, the opposite is 

true: lower virtual volume results in higher uplift charges, which reduces virtual volume. 
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Figure 10: Virtual Volume versus Uplift Rates (2015) 

 

In PJM, according to the SOM (reproduced below at Figure 11), over one-third of all 

virtual transactions are placed at a single node, WESTERN HUB.
20

 XO Energy believes that the 

volume of transactions at this and other locations is greater than market fundamentals dictate 

because some participants are able to use internal bilateral transactions to offset their exposure to 

uplift allocation. In total, approximately 85% of all cleared INCs and DECs in PJM occur at 

hubs, zones, and interfaces. These transactions have little effect on price convergence, as they 

have only a very small impact on the local binding constraints that are experienced in PJM’s 

nodal market. Only more granular nodes with larger impacts on the local binding constraints are 

effective at converging the prices related to these constraints, which highlights the need for a 

financial transmission product in the day-ahead market. 

                                       
20

 Monitoring Analytics, LLC. 2015 State of the Market Report for PJM: January through June at 106 (August 13, 

2015), available at http://www.monitoringanalytics.com/reports/PJM_State_of_the_Market/2015/2015q2-som-

pjm.pdf. 
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Figure 11 

 

Based upon the analysis of actual market and uplift pricing data, XO Energy recommends 

the selection of one of the following three uplift constructs (or a combination thereof) as a “best 

practices” model. These constructs are not mutually exclusive and ISOs are able to combine 

portions of these constructs to meet their needs. 

1. Beneficiary Pays 

The ultimate beneficiary of uplift is physical load, because the costs are the result of the 

least-cost solution to reliably serving load. If these costs could be more accurately reflected in 

the price of energy, it would be load that ultimately pays these costs. 

 Virtual transactions do not benefit from uplift since they are market costs that cannot be 

arbitraged in the way that day-ahead and real-time prices can. Virtual transactions are profitable 

when they converge day-ahead and real-time prices and help pre-position the generation and load 

in the day-ahead to where it will be in the real-time, which should result in less out of market 

uplift payments. 

This uplift construct is currently in use by NYISO, and would be the most easily 

implemented construct in other ISOs. 

2. Day-Ahead Load and Net Short 

Transactions that are modelled as load in the DAM would be charged a pro-rata share of 
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the uplift payments that result from the day-ahead commitment of resources. In the RTM, 

participants that are net short energy (i.e., on a net basis, cause the ISO to dispatch additional 

generation) would then be charged a pro-rata share of the uplift payments that result from these 

changes to generation. 

 Under this construct virtual load transactions would be allocated a portion of the DAM 

uplift, and any net virtual position (virtual supply minus virtual load) would be allocated a 

portion of the RTM uplift. 

 This uplift construct is currently in use by ERCOT and MISO, and could be easily 

implemented in the other ISOs. 

3. Separate Charges by Cause 

Since transactions can have multiple impacts on the system and resource commitments 

can be categorized, the charges should be separated based on those categories. Generally, these 

resource commitments can be split into three categories: 

a. Capacity commitments (the need to serve additional load); 

b. Transmission commitments (the need to manage a thermal transmission 

constraint); and  

c. Local reliability commitments (the need to manage issues like voltage). 

Market participants would then be assigned costs arising from the category of commitments that 

they impact. All market participants that are net short would be responsible for the uplift costs 

associated with capacity commitments. All market participants that negatively impacted a 

transmission constraint would be responsible for the uplift costs associated with managing that 

constraint. All market participants with load would be responsible for the uplift costs associated 

with maintaining their local reliability. 
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This uplift construct is currently in use by MISO, and would be more complicated to 

implement in other ISOs. 

C. Marginal Line Loss Allocation 

According to the Commission, the marginal loss pricing method, which is espoused by 

most ISOs, results in “correct” day-ahead and real-time marginal prices, facilitating efficient 

dispatch and accurate price signals.  A consequence of this “correct” pricing method is the 

overcollection of marginal loss payments, which results in a surplus.  While the Commission has 

determined that real-time load should receive a proportionate share of all MLSA based upon 

individual load-ratio share in the market, XO Energy has been unable to uncover any studies 

supporting this allocation as just and reasonable.  Insofar as uplift is concerned, its allocation has 

been highly contested in certain ISOs that have raised the point that real-time load should pay for 

all out of market costs as the ultimate net beneficiary.  In terms of credits to real-time load, there 

is simply no justification for the allocation, other than a broad generalization that load pays for 

the fixed cost of the transmission system and therefore is entitled to the entire overpayment of 

marginal losses as a buyer in the market. If this rationale for allocating credits is deemed to be 

just and reasonable, it should be similarly applied to the allocation of uplift charges.   

While uplift charges in PJM have been a substantial burden to market participants in 

recent years, MLSA has been a significant credit source since its inception in June 2007, 

however, this credit applies to real-time load and exports alone.  Significantly, MLSA 

overcollection in PJM has totaled a staggering $5.5 billion since the implementation of marginal 

loss pricing. While the general statement that “load pays more than generation is paid” is true 

and results in a surplus, it is simply not true that “load” is the equivalent of “real-time load” in a 

two-settlement market with a variety of demand products.  XO Energy examined the data 
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provided in the PJM SOM on marginal loss costs and uncovered a material flaw in the 

calculation of MLSA.
21

  Superficially, and in the majority of marginal loss pricing 

documentation, load is categorized as a net payor of increased costs due to marginal loss pricing, 

however, the data in the PJM SOM demonstrates that there is a clear discrepancy in the manner 

in which load pays marginal losses and is then credited marginal loss surplus. This discrepancy 

highlights the need to further examine the link between the allocation of uplift and marginal loss 

surplus, on one hand, and the bidding behavior of load in the DAM, on the other. 

In a two-settlement market with a DAM and RTM or balancing market, the DAM is a 

financial settlement market in which nearly all of the marginal loss surplus originates.  Buyers in 

the DAM are made up of fixed demand bids, price sensitive demand bids, decrement bids, 

exports, and UTC transactions.  All of these transactions constitute a net buyer and pay for 

marginal losses in the resulting “correct” day-ahead energy price, thus they should be given 

consideration in the allocation of the surplus that aims to return the overpayment of marginal 

losses.  While it is true that some transactions will unwind against the real-time price and 

possibly reduce their overpayment of losses, these transactions still overpay marginal losses in 

the energy price and thus are candidates for a portion of the allocation.  

Economics, cost causation principles and correct incentives should drive just and 

reasonable allocations of charges and credits, not a premise that real-time load pays more for 

marginal loss pricing.  The current MLSA provides no incentive for load to correctly bid all of its 

load into the DAM and currently averages only 95%.  PJM stated recently that they would 

encourage financial participants to place DEC bids at load zones to try and make up for the 

underbid load, however, the incentives for virtual bids in the PJM market are grossly 

understated. DECs, which in this case would be beneficial to the market, would still pay day-

                                       
21

 Supra note 8.  
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ahead uplift and real-time uplift for deviations.  DECs are also not allocated any overpayment of 

marginal losses they incur by inheriting the risk that real-time load chooses to avoid, yet real-

time load is rewarded with a substantial marginal loss credit to offset the portion of uplift they 

are allocated.  In almost all cases, a DEC bid would be unprofitable given the current uplift 

allocation and lack of incentives to make up for underbid load. 

Given the fact that load chronically underbids its load in the PJM DAM and the DAM 

constitutes over 100% of the payment of marginal losses into the surplus, one would question 

where the surplus is actually coming from.  The 2015 PJM SOM shows a breakdown of marginal 

loss charges and credits by transaction type (see Figure 12 below).
22

 

                                       
22

 2015 PJM SOM: Section 11 at 439.  
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Figure 12:  Total PJM Loss Costs by Transaction Type 

 

In 2015, table 11-37 in Figure 12 above shows that in the DAM, load in the form of 

demand bids, received a credit of $10.2 million and a charge of $22.2 million in the RTM for a 

total payment of $12 million.  The charge in the RTM also indicates the level of load that 

underbids in the DAM.  This table further demonstrates that generation is actually paying 

marginal losses by way of negative loss components of LMP, which leads to negative credits or 

payments in the DAM.  These payments in the DAM are $980 million of total loss costs of 

$968.7 million.  On the surface, a large positive marginal loss cost and the allocation back to 

real-time load would give the appearance that load pays all of the marginal loss costs.  In 

actuality, the vast majority of costs arise from generation that is penalized by marginal loss 
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pricing rather than load that is paying an increased cost.  In 2014, table 11-38 in Figure 12 shows 

a similar trend. 

 The 2014 PJM SOM also provides a breakdown of regional or zonal loss costs (see 

Figure 13).
23

 This helps explain the scenario where generation loss payments actually exceed the 

loss payments by load. 

Figure 13:  Marginal Loss Costs by Zone 

 

Focusing on the negative generation credits or payments in the DAM, it is readily apparent that 

the western transmission load zones (ComEd, AEP, AP, DEOK, DLCO, DAY, EKPC) have 

negative generation credits, or payments, with the ComEd and AEP zones being significantly 

larger than the rest of the western zones.  This is expected in marginal loss pricing because 

typical flow in PJM is west to east, with the western generation increasing transmission losses 

and therefore receiving a penalty in the form of a negative loss component.  Following this logic, 

                                       
23

 Monitoring Analytics, LLC. 2014 State of the Market Report for PJM: Appendix G  at 449(March 12, 2015), 

available at http://www.monitoringanalytics.com/reports/PJM_State_of_the_Market/2014/2014-som-pjm-volume2-

appendix.pdf.  
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it would also be expected that the western load zones are beneficiaries of marginal loss pricing 

and receive a lower marginal loss price and therefore a lower total energy price.  In contrast, 

generation in the Mid-Atlantic zones are rewarded for decreasing transmission losses with a 

positive loss component and load is penalized with a positive loss component.  Due to the size of 

the western generation fleet as well as the western transmission load zones, these negative costs 

greatly exceed the positive costs in the eastern zones.  As a result, load is a net beneficiary of a 

lower LMP due to negative loss components.  Again, the whole premise of marginal loss pricing 

was that load was ultimately paying a higher marginal cost and thus was entitled to a refund of 

the costs that they incurred due to marginal loss pricing.  This premise could not be more 

misleading and simple studies reveal that locational differences drive who is paying the losses 

and who is a net beneficiary of marginal loss pricing.  The eastern load zones are clearly paying 

positive load payments, while the western load zones are receiving credits.  To exacerbate this 

issue, the allocation is distributed based on a real-time load ratio share.  AEP and COMED are 

two of the larger zones in PJM, thus they would receive a higher allocation of the surplus, yet 

they are shown to have already benefited by marginal loss pricing.  Any positive contributions 

from these western zones are not coming from load, but rather generation.   

 The data provided in these two tables is alarming in that the MLSA allocation returns an 

overpayment of marginal losses to those who did not overpay.  The data set forth in these tables 

calls into question the entire methodology of the current allocation of marginal loss surplus.  

What other transaction types are subsidizing real-time load via the day-ahead and balancing loss 

payments?  There has been no review of the actual costs and benefits associated with marginal 

loss pricing to support the efficiencies that were proposed to market participants since the pricing 

method was implemented in 2007. XO Energy strongly believes that the Commission should re-
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examine the entire allocation methodology and its impacts on DAM incentives and overall price 

formation and uplift issues.  Is there a better allocation method that would incent load to bid into 

the DAM?  Basing the allocation off of a day-ahead “net buyer of marginal losses” ratio share 

across all “load” transactions is one step.  This would reward load for bidding more into the 

DAM and also reward other forms of demand transactions that contribute to better price 

formation and convergence in the DAM.  The allocation would be capped so that it would not 

exceed the total payment of marginal losses between day-ahead and balancing.  This would 

negate the incentive to increase volume to receive a higher percentage of the allocation because a 

participant would be capped by the amount the participant paid into the surplus. If the participant 

was a net recipient of marginal losses, the participant would not be eligible for any portion of the 

surplus.  These are merely suggestions, however, we urge the Commission to consider a 

comprehensive review of MLSA.  If the review finds the allocation to be just and reasonable and 

continues to support the allocation to real-time load and exports, then we urge the Commission to 

be consistent in its consideration of the allocation of credits and the allocation of uplift charges 

as well as to allocate uplift using the net beneficiary method, which applies to real-time load. 

 D. Transparency 

XO Energy strongly supports the transparency initiatives of all ISOs. Information is 

critical to the operation of an efficient market, and any expansion in the data provided to market 

participants results in increased efficiencies.  In further support of the aforementioned initiative, 

XO Energy believes that certain minimum standards governing the data required to be submitted 

to market participants by the ISO should be adopted, such as providing: 

1. Granular pricing data; 

2. Granular outage data; 
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3. Granular uplift data; and 

4. Base modeling data. 

These four sets of data points are very important to market participants in determining the impact 

of their transactions on the market as well as where any future transactions should take place in 

order to ensure the most efficient market design possible. This data should be updated as 

frequently as possible so that market participants can rely upon the most up-to-date information. 

XO Energy is concerned about the impact price instability can have on the ISO markets. 

Frequent price corrections can result in market participants making market decisions based upon 

data that is later deemed to be incorrect by the ISO, and, therefore, has no ability to change the 

decisions made. These radical actions can erase market efficiencies as well as drive participants 

away from placing transactions in the market. 

 Price corrections seem to be a frequent problem in CAISO, where the reporting of these 

price corrections can be misleading. CAISO reports their price corrections by the number of 

“events,” which does not reflect the actual number of price corrections undertaken. For example, 

CAISO reports that only 6 of these “events” occurred in November 2015, but according to the 

weekly price correction reports for this time period, CAISO corrected 1,126 intervals of pricing 

across 25 days in 3 different markets (DA, RTPD, and RTM). 

 The timing of when market participants are made aware of these price corrections is also 

problematic in CAISO. For example, the price correction report for the “Week of Nov 2-6, 2015” 

actually contains price corrections for market days as early as October 26, 2015, but was not 

published until November 10, 2015, 15 days after the underlying market day. The timeline is 

similar for the “corrected shadow price” report, where CAISO publishes a weekly report 

detailing the corrections to all constraint shadow prices. This report differs in that the corrected 
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values for the shadow prices are available only through these reports; the original, incorrect, 

prices are still available through CAISO’s OASIS website and market participants must be aware 

that they are required to seek out the corrected shadow price reports in order to locate the correct 

data (which could be unavailable until 15 days after the market day). 

E.  Importance of Location within Nodal Markets 

Accurate price formation can only occur when ISOs are as locationally granular as 

possible. There should be a discrete marginal price for energy, congestion and losses at each 

substation that is part of the bulk transmission system. All transactions should be financially 

settled and biddable at the nodal level. This includes the submission of nodal load forecasts 

rather than load zones as well as the expansion of the financial market to mirror every available 

substation that is part of the current network model.  This “granular expansion” will facilitate 

market efficiency, transparency, and price formation. ISOs that restrict transactions to only zonal 

locations dilute the locational price of power on the nodal level. 

Each organized ISO that is regulated by FERC has restrictions on the granularity of 

transactable locations in its financial markets. For example, PJM’s UTC, which allows 

participants to transact transmission between two locations, is only available at 437 of the 11,295 

pricing nodes in the market. This significant discrepancy gives rise to inefficiencies in the market 

since participants are unable to transact transmission at 96% of the available pricing nodes.  One 

of the benefits of this product is to facilitate the alignment, or pre-positioning, of the DAM with 

the RTM, including transmitting the proper price signals across each node in the system to affect 

“commitment convergence” (i.e., accurate scheduling of generation in the DAM).  Ideally, the 

goal of the UTC product is to financially incent transmission flow to replicate DAM congestion 

on constraints that occur in the RTM. 
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The NYISO only allows virtuals to buy and sell power in the DAM on a zonal basis. 

There are only 12 zones in this RTO while the FTR market covers roughly 467 available pricing 

points. Every other market has a mismatch in the alignment of nodes between each market. Only 

PJM has a day-ahead transmission right or UTC. 

Figure 14: Number of Biddable Nodes in Each ISO 

 

 

As previously mentioned, in late 2013 MISO commenced a series of Virtual Spread Bid 

Workshops, in which the implementation of a virtual spread product was discussed. MISO Staff 

and Dr. David Patton conducted presentations. MISO’s November 18, 2013 presentation set 

forth four key benefits of the virtual spread:
 24

 

1. Real Time Price Risk: Permits real time hedging for flow, between a source and 

sink node; 

2. Price Formation: Virtual Spread Bids facilitate more efficient clearing for 

flow-based virtual bid strategies; 

3. DA/RT Price Convergence: Virtual Spread bids incent better price convergence; 

                                       
24

 MISO Virtual Spread Workshop at 10.   
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4. Pricing Flexibility: Virtual Spread Bids can be used to settle DA scheduled 

volumes based upon RT LMP. 

 

Additionally, MISO stated that since there is currently no virtual spread product in 

MISO, participants are forced to submit price-insensitive virtual supply and demand positions in 

order to create a synthetic transmission position. This involves submitting virtual supply offers at 

$0, and virtual demand bids at $1,000 in order to force them to clear. MISO stated that 

“economic clearing could provide better DA price formation.”
25

 

Since its inception, the design of the UTC product has been fundamentally flawed.  To 

further exacerbate this product’s problematic market design, PJM has taken steps to significantly 

restrict the product from achieving its intended benefits. In a white paper published on October 

12, 2015, Virtual Transactions in the PJM Energy Markets, PJM recommended the “alter[ation 

of] the biddable locations for UTCs to generation buses as sources only, trading hubs, load zones 

and interfaces.”
26

 Restricting the available UTC transaction points in the DAM is taking a 

tremendous step backwards and could have devastating impacts on both the physical and 

financial operation of the system. Limiting generators as source-only nodes will only increase 

congestion from generation to zone, and hence displace the generation. This is only logical when 

real-time congestion occurs in the direction of load, requiring generation to be backed down, 

however, congestion is not “one-sided.”  Congestion may also occur in the direction of the 

generator, in which case, it will be ordered to commit or dispatch up to solve the constraint. 

In order to promote accurate price formation, liquidity, and efficiency in the electricity 

markets, the role of both the “buyer” and “seller” is critical.  In effect, PJM’s proposal creates a 

                                       
25

 Id. at 17. 
26

 PJM.  Virtual Transactions in the PJM Energy Markets at 10 (October 12, 2015), available at 

http://www.pjm.com/~/media/documents/reports/20151012-virtual-bid-report.ashx 
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“buyer’s only market,” representing a significant impediment in the evolution of the ISO’s 

market design. 

On February 7, 2014, PJM submitted a filing to FERC, “Report on the Impact of Virtual 

Transactions” in response to Docket No. ER13-1654-000.
27

 In this report, PJM states that: 

 UTCs profit when they contribute to convergence of day‐ahead and real‐time 

congestion; 

 When they increase congestion in day‐ahead drawing it closer to real‐time, they 

make money; 

 When they create congestion in day‐ahead that does exist in real‐time, they lose 

money; 

 This principle applies for both prevailing and counter‐flow congestion; 

 Therefore, the economic incentive for UTCs is to provide price convergence. 

In this report, PJM clearly states to FERC that UTCs have an economic incentive to 

converge day-ahead and real-time congestion. On the whole, UTCs have remained profitable 

each year in the PJM market since their inception. Therefore, it should be concluded that UTCs 

contribute to the overall convergence of PJM’s day-ahead and real-time congestion. 

On June 24, 2013, Ventyx gave a presentation entitled “Co-optimization of Congestion 

Revenue Rights in ERCOT Day-Ahead Market,” at a FERC conference on increasing real-time 

and day-ahead market efficiency through improved software.
28

 In their summary, they concluded 

that: 

 Co-optimizing CRR in DAM is good for both Market Participants and ISOs; 

 Providing market participants a flexible hedge/investment tool; 

 Helping Day-Ahead and Read-Time market convergence; and 

 Lots of technical and operational challenges but will improve overall market 

efficiency significantly. 
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 PJM. Report on the Impact of Virtual Transactions (February 7, 2014), available at 

https://pjm.com/~/media/documents/ferc/2014-filings/20140207-er13-1654-000.ashx. 
28

 Ventyx, June 24, 2013: Co-optimization of Congestion Revenue Rights in ERCOT Day-Ahead Market 

http://www.ferc.gov/CalendarFiles/20140411125253-M2%20-%20Yu.pdf 
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The following figures illustrate the devastating effects of having restrictions on the 

available bidding nodes in a market. PJM’s proposal to allow only generators as sources and load 

zones/hubs/interfaces as sinks is fundamentally flawed and will hinder the overall goal of 

achieving accurate price formation. 

The first figure depicts a base case in which there is no congestion in the DAM, but then 

a constraint appears in the RTM between Generator A and Load B, which sends a price signal 

lower at Generator A, and higher at Load Zone B. This informs Generator A to dispatch down, or 

turn off, which would relieve the constraint in real-time. 

 

The next figure illustrates what happens when a virtual spread (UTC) is entered into the 

DAM. Under PJM’s proposed rules (generation to load zone only), the UTC is allowed to source 

at Generator A and sink at Load Zone B. If the UTC clears, it will increase the power-flow 

across this path in the DAM, thus enabling the DAM and RTM to converge. 

 

As previously mentioned, congestion does not always occur from generator to load zones. 

This would be true in a radial network, but transmission grids are networks of thousands of 
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nodes that move power across the region. The following figure depicts a base case in which the 

flow of power is moving to Load Zone B from a source other than Generator A. 

 

The figure below illustrates what would occur if the real-time congestion is in the 

opposite direction, flowing from Load Zone B to Generator A. Under PJM’s proposed rules, a 

UTC would only be able to source at Generator A and sink at Load B.  This lowers the day-

ahead LMP at Generator A and increases the LMP at Load B. Since this is the opposite of what 

is actually occurring in real-time, the DAM and RTM LMPs are diverged: 

 

The last figure below illustrates the transaction that should be allowed in the market when 

congestion occurs in the direction of a generator. Clearing a UTC in the DAM from Load Zone B 

to Generator A decreases the day-ahead LMP at Load Zone B, and increases the day-ahead LMP 

at Generator A. This is what actually occurs in the RTM. The prices and the unit commitment are 

now converged: 
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In order to fully understand the consequences of restricting the biddable nodes to not be 

fully aligned with the monthly FTR market, XO Energy quantified the impacts to congestion and 

price formation. PowerWorld was used to simulate power-flow models in the PJM transmission 

network under three separate scenarios.
29

 The publically available PJM FTR models were 

imported into PowerWorld in order to simulate the PJM system using the actual system 

topology. 

The three scenarios simulated were: 

1. PJM’s recommendation: generators as sources only, and zone/hub/interface as 

sink only; 

2. Status quo: current set of transactable nodes (437 nodes); 

3. Monthly FTR nodes (12,259 nodes). 

The simulations analyzed every constraint that occurred in the RTM in 2015. The optimal 

pair of source and sink nodes was selected under each of the three scenarios and for each 

constraint. The selected pair is based upon the combination of nodes with the greatest impact on 

power-flow for each constraint. This is referred to as the distribution factor or DFAX, which is 

the percentage flow on the constrained line based on a 1 MW injection at the source node and a 1 

MW withdrawal at the sink node. For example, a UTC that injects (sources) 1 MWh at Node A, 

and withdraws (sinks) 1 MWh at Node B with a 50% DFAX to Line C->D, puts .5 MWh of flow 

                                       
29

 PowerWorld Simulator is an interactive power system simulation package designed to simulate high voltage 

power system operation in periods ranging from several minutes to several days. The software contains a highly 

effective power flow analysis package capable of efficiently solving systems of up to 250,000 buses. 

http://www.powerworld.com/products/simulator/overview 
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onto Line C->D (absent losses). Given the set of available nodes under each scenario, the two 

node combination with the highest DFAX is used as the simulated UTC path. In the DAM, using 

this optimal combination of nodes would best allow the DAM and RTM to converge, as well as 

require less MWh to be transacted, less credit to be posted, and would result in flows in the day-

ahead to most resemble the real-time. 

Since transmission products contribute to convergence of day-ahead and real-time 

congestion, as stated by PJM, the goal should be to allow the transactions to be as granular as 

possible in order to bind the correct constraints in the DAM. The best way to do this is to have 

every node in the network available to transact. For example, for the Bagley-Graceton constraint, 

which was the most heavily congested path in PJM in 2015, the optimal combination of nodes 

under each scenario would be: 

 

Figure 15 below is a simple interpretation of the BGE transmission network. The red 

dashed line is the line that binds in the real-time (Bagley-Graceton). 
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Figure 15: Interpretation of Load Zone Transmission System 

 

The thermal limit for Bagley-Graceton is 587 MW. This means that under Scenario 1, 

absent any other flow on the system, a 2,446 MWh UTC from Safe Harbor GEN to the BGE 

Zone would have to clear in the day-ahead in order to get the constraint to bind in the day-ahead 

(587 thermal limit / 24% = 2,025). Under Scenario 2, a 2,024 MWh UTC from Safe Harbor GEN 

to Brandon Shores GEN would be needed. Finally, with the optimal Scenario 3, which aligns the 

UTC Market with the Monthly FTR Market, only a 932 MWh UTC would be needed. The 

consequences of Scenarios 1 and 2 are that so many MWh have to be transacted so far away 

from Bagley-Graceton (i.e., in a non-granular manner), that many other constraints bind in the 

day-ahead as a result. These other unintended day-ahead constraints never bind in the real-time, 

and diverge day-ahead and real-time congestion. A participant who is able to transact on nodes 

that are electrically proximate to the intended constraint lessens this “spillover” effect, as it is 

concentrating the power flow where it is intended (i.e., it allows a more granular transaction). 
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This facilitates accurate price formation because it allows the actual binding real-time constraint 

to bind in the day-ahead, therefore aligning the two markets more closely in price and unit 

convergence. Under Scenarios 1 and 2, alternate units could be committed or dispatched in the 

day-ahead to control these unintended constraints. Then, in the real-time, PJM would be required 

to readjust dispatch to control the actual real-time overloads. Under Scenario 3, the proper units 

would be committed and dispatched without interference from PJM. 

Figure 16 below illustrates the DAM effect of each scenario. The arrow indicates the 

direction of the transmission flow, the red lines indicate that transmission is over its thermal 

limit, and the black lines indicate transmission that is within its thermal limit.  Under each 

scenario the flow on Bagley-Graceton is 587 MWh, however, the aggregate MWh being 

transacted differs significantly.  

Scenario 1:  A UTC that is injected at Safe Harbor GEN and withdrawn at the BGE zone 

requires 2,446 MWh to clear in the day-ahead market to bind Bagley-Graceton. As a result, eight 

other transmission lines will exceed their thermal limits. None of these lines bind in the RTM 

and alter the dispatch of unit requirements in the DAM. 

Scenario 2:  A UTC of 2,025 MWh injected at Safe Harbor GEN and withdrawn at 

Brandon Shores GEN will be required to bind Bagley-Graceton. As a result, three other 

transmission lines will bind. None of these lines bind in the RTM.  

Scenario 3:  Finally, with the most granular proposal, only 932 MWh is required to bind 

Bagley-Graceton, while no other transmission lines reach their thermal limits.  
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Figure 16: Effect on Congestion Under Each Scenario 

 

The analysis described above was repeated for every constraint that bound in 2015 and 

summated.  In calculating the summation, MWh were not multiplied for each hour the constraint 

bound, which would amplify the results greatly. Figure 17 highlights the level of efficiency 

gains, including accurate price formation, which is demonstrated in each scenario. It is readily 

apparent that the expansion of UTC nodes to all monthly FTR nodes is the optimal solution, 

which should be adopted by all RTOs/ISOs. 

Figure 17: Overall Summary of Impacts From Each Scenario: 2015 Constraints 

 

The expansion of the UTC product in PJM and implementation of an hourly, day-ahead 

transmission right across the ISOs will result in: 
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 Potential to lower uplift as the result of proper unit dispatch; 

 Fewer day-ahead constraints that don’t bind in real-time; 

 More accurate pricing of local congestion where it is actually occurring in real-

time; 

 Less contingency analysis and re-runs to solve the DAM (smaller sparse matrix); 

 Potential to lower zonal day-ahead LMP by concentrating day-ahead congestion 

to smaller areas; 

 Remove barriers to entry through reduced credit requirements.
30

 

 

III. XO ENERGY’S COMMENTS TO ISO REPORTS 

A. Pricing of Fast-Start Resources 

1. Comments to PJM’s Response to Question 1   

The examples cited by PJM explicitly demonstrate why the allocation of uplift to 

“deviations” is both unjust and unreasonable, even when applying PJM’s 10% block-loading 

relaxation results in a power balance of 500 MW.
31

 In order to effectively manage the system 

and return the power balance to 0 MW in the RTM, PJM will need to re-dispatch generators, 

potentially creating uplift charges. If the example included a 1 MW INC position (which would 

reduce the real-time power balance to 499 MW), this virtual position would be allocated all of 

the uplift created as a result of PJM’s actions to maintain the system. This logic is flawed as 

these uplift charges do not arise as a result of the virtual transaction; they exist even in its 

absence.  In fact, these charges are actually reduced by the introduction of the virtual transaction. 

 2. Comments to PJM’s Response to Question 3(a) 

PJM identifies a block-loaded resource as a resource that has an Economic Minimum 

equal to its Economic Maximum.
32

  PJM also states that a block-loaded resource cannot choose 

                                       
30

Further detailed examples and analyses of these scenarios can be found in a presentation created by XO Energy, 

“Expansion of Available UTC Nodes to Promote Greater Efficiency in PJM Market” here: http://www.xo-

energy.com/s/XO-Energy-PJM-UTC-Node-Expansion.pdf.  
31

 Price Formation in Energy and Ancillary Services Markets Operated by Regional Transmission Organizations 

and Independent System Operators, PJM Interconnection, L.L.C. Report On Price Formation Issues, Docket No. 

AD14-14-000 (filed February 17, 2016) (“PJM Report”). 
32

 PJM Report at 9. 
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to be excluded from the block-loaded pricing logic.
33

 This is false. Per PJM’s definition of a 

block-loaded resource (one that has no dispatchable range), a resource can opt out of the pricing 

logic by changing its Economic Minimum to be different that its Economic Maximum (e.g., a 

200 MW block-loaded resource could set its Economic Maximum to 201 MW). This will not 

impact the actual generator output because PJM applies a level of flexibility to a generator’s 

output when determining whether it is following dispatch signals for the applicability of uplift 

charges.
34

 

3. Comments to PJM’s Response to Question 5(a) 

PJM fails to answer this question. 

4. Comments to PJM’s Response to Question 5(b) 

PJM’s response acknowledges that the over-generation caused by block-loaded resources 

may result in uplift when PJM manually instructs resources to reduce output for reliability.
35

 

PJM pays units that have their output reduced for reliability through Lost Opportunity Credits, 

which are allocated using the BORCA method. They can be charged to either the “deviation 

bucket” or the “reliability bucket” depending on whether the LMP is greater than their offer for 

at least four intervals. Since these units are reduced for reliability and not economics, they are 

more likely to have an LMP that is greater than their offer. 

B. Uplift Allocation 

1. Comments to PJM’s Response to Question 1 

PJM contradicts itself by stating that “determining causality at the level of an individual 

transaction is impossible” and then stating that it has allocated uplift to “a broad set of causal 

                                       
33

 Id. at 10. 
34

 PJM EMUSTF. Netting Action Items at 6 (February 25, 2015), available at 

https://www.pjm.com/~/media/committees-groups/task-forces/emustf/20150225/20150225-item-05-netting.ashx. 
35

 PJM Report at 13. 
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transactions.”
36

  Query as to how PJM can allocate uplift to causal transactions if causality 

cannot be determined. 

2. Comments to PJM’s Response to Question 2(a) 

Changes to loop flows, transmission line outages, and day-ahead load distribution factors 

all affect the amount of flow on transmission lines which can (and do) cause transmission 

congestion and can (and do) cause uplift. These factors are not allocated any portion of the uplift 

that they cause. 

Generator parameter limited schedules can cause uplift by requiring PJM to run a 

generator when it wouldn’t be otherwise economical, causing uplift. For example, if a generator 

has a minimum run-time of 24 hours, but PJM only needs the generation for the on-peak period, 

PJM must continue to run the generator in the off-peak period when it is not economical to do so 

(the unit’s offer price is above the LMP). This can cause significant uplift since the unit was run 

in the on-peak period when the LMP was above its offer price.  As such, any uplift from the 

resource would be allocated to the “deviations bucket.” Parameter limits other than minimum 

run-time can have the same effect, such as maximum weekly starts (i.e., PJM may continue to 

run a resource if it will be needed the following day, but the resource cannot be started again). A 

unit with a 72-hour minimum downtime that is operating on a Friday and is needed on Monday 

for load pickup, but is not needed over the weekend, could be kept on by PJM throughout the 

weekend uneconomically. The unit would likely incur uplift credits that would be passed on to 

virtual transactions. XO Energy believes that the credits received due to these circumstances are 

more of a reliability issue, and should be allocated to real-time load and exports. There are 

currently rules in place that limit these parameters, but they only are required on a generators 

cost-based schedule. On a generators price-based schedule, it can offer whatever inflexible 

                                       
36

 Id. at 28-29. 
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parameter it chooses. Monitoring Analytics has recommended changes to these rules for several 

years.
37

 

Similarly, look-ahead solutions can cause PJM to take actions that could increase uplift 

and total market costs if they are not accurate. These actions are taken by PJM alone and not by a 

market participant. 

PJM acknowledges these factors in its report: 

 The accuracy of load and interchange forecasts, as well as loop flows, can 

influence look-ahead model solutions and commitment recommendations.
38

  

 Transmission line flows are highly dependent on “load pockets” within a 

Transmission Zone, however load forecasting is typically done at a Transmission 

Zone or RTO/ISO level.
39

  

 In this scenario, the cause of the uplift is unclear. The cause could be (1) the 

transmission outage, (2) schedule deviations between day-ahead and real-time if 

they caused the controlling resource to not be committed in the Day-ahead Energy 

Market, or (3) the inflexibility of the resource.
40

   

On multiple occasions, PJM has stated that a majority of uplift is caused by “resources 

with large minimum output values committed for transmission constraints that are not needed 

above minimum.”
41

 Furthermore, “under the current rules, these resources are not able to set 

                                       
37

 Monitoring Analytics, LLC.  Parameter Limited Schedules: Educational Document , available at 

http://www.monitoringanalytics.com/reports/Presentations/2011/IMM_MIC_Parameter_Limited_Schedules_Educat

ional_Document_20110317.pdf. 
38

 Id. at 27. 
39

 Id. at 28. 
40

 Id. at 43. 
41

 PJM EMUSTF. Phase I Action Item Responses at 6 (April 30, 2014)(“Phase I Action Report”), available at 

http://www.pjm.com/~/media/committees-groups/task-forces/emustf/20150623/20150623-item-02-phase-1-action-

item-responses.ashx. 
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LMP. These resources can be for either reactive or thermal constraints.”
42

 

During the January 7, 2015 FERC Technical Conference on Financial Transactions, 

Adam Keech of PJM stated:   

We have generators with things like minimum runtimes and minimum output 

levels, and because the system is not infinitely flexible, we end up in scenarios 

where we are running equipment that we may not necessarily need from an 

economic standpoint. But in order to preserve that incentive to follow the ISO, 

RTO instructions, we make those generators hold to the actual costs that they 

incur, even if that means they were running that wasn't necessarily ideal, we sort 

of know that going in, we make that commitment.
43

 

 

In the November Report Order, the Commission requested that each ISO “provide a high-

level overview of the RTO’s/ISO’s existing framework for allocating uplift charges.”  In its 

report, PJM stated:  

Resources accruing balancing Operating Reserve credits for reliability are those 

resources that are (1) committed for conservative operations or (2) scheduled 

during the Operating Day and are uneconomic (i.e., LMP is less than their offer) 

for a majority of their run time. Under the current rules, PJM considers a resource 

committed during the Operating Day to be economic if the LMP at the resource’s 

bus is higher than the resource’s offer for at least four five-minute pricing 

intervals during the resource’s run time.
44

 

 

XO Energy firmly believes that this position reflects a major market design flaw in PJM. 

A disproportionate percentage of balancing uplift is allocated to the “deviations” bucket, as 

opposed to “reliability.”  In 2015, 20.7% of balancing charges were allocated to reliability, while 

79.3% were allocated to deviations. Figure 18 illustrates the daily balancing uplift in each 

category with an overlay for cold weather and hot weather alerts. 

                                       
42

Id.  
43

 Technical Conference on Financial Transactions in PJM (Transcript) at 121-122: 23-8. Federal Energy 

Regulatory Commission, Washington, D.C. (7 January 2015). 
44

 PJM Report at 30. 
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Figure 18: Balancing Reliability and Deviation Uplift Dollars (2015) 

 

 

In calendar year 2015, $157,500,000 or 79.3% of all regional balancing charges were 

allocated to deviations, while $41,100,000 or 20.7% were allocated to reliability.  

As stated in PJM’s 2010 State of the Market Report:   

Conservative operations means that units are committed due to conditions that 

warrant conservative actions to ensure the maintenance of system reliability. Such 

conditions include hot and cold weather alerts. The resultant credits are defined as 

reliability credits and are allocated to real-time load plus exports.
45

 

 

There were a total of 45 days with cold and hot weather alerts in 2015. Figure 19 

illustrates the total amount of uplift paid on these days, as allocated between the reliability and 

                                       
45

 Monitoring Analytics, LLC. 2010 State of the Market Report for PJM (Section 3- Energy Market, Part 2) at 240 

(March 10, 2011), available at http://www.monitoringanalytics.com/reports/PJM_State_of_the_Market/2010/2010-

som-pjm-volume2-sec3.pdf. 
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deviation buckets. The total amount of uplift accrued on these 45 days was $86,759,653, of 

which 81% represented deviation credits. Only 19%, or $16,201,419, was allocated as reliability 

credits, which is paid for by real-time load and exports. During this period, the total uplift 

accrued accounted for 46% of the total regional balancing uplift in 2015. It would seem logical 

that a larger percentage of uplift paid during conservative operations would be allocated to and 

paid for by load, however, this has not been the case since the inception of the 2008 BORCA 

changes in PJM. It is very clear that there is a fundamental market design flaw in how these 

credits are being allocated. 
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Figure 19:  Total Uplift Paid, Allocated between Reliability and Deviations 

     

 

Date Emergency Alert

(Cold/Hot)

Region Total 

Reliability 

Uplift

Total 

Deviations 

Uplift

Total Uplift Reliability 

%

Deviation 

%

1/5/2015 Cold COMED $29,437 $466,961 $496,397 6% 94%

1/6/2015 Cold COMED $180,650 $373,215 $553,866 33% 67%

1/7/2015 Cold Western $149,792 $1,974,743 $2,124,536 7% 93%

1/8/2015 Cold RTO $860,768 $5,336,268 $6,197,036 14% 86%

1/9/2015 Cold Western $100,324 $2,604,956 $2,705,280 4% 96%

1/10/2015 Cold Western $574,019 $540,007 $1,114,026 52% 49%

1/14/2015 Cold Western $15,130 $888,534 $903,664 2% 98%

1/15/2015 Cold Western $25,995 $185,474 $211,468 12% 88%

2/2/2015 Cold RTO $132,610 $897,616 $1,030,226 13% 87%

2/3/2015 Cold RTO $35,684 $407,240 $442,924 8% 92%

2/5/2015 Cold DUQ, ATSI, COMED $50,752 $466,264 $517,016 10% 90%

2/6/2015 Cold MAAC $45,984 $360,279 $406,263 11% 89%

2/13/2015 Cold AP, DUQ, ATSI $283,427 $640,038 $923,466 31% 69%

2/14/2015 Cold Western $242,394 $1,767,478 $2,009,871 12% 88%

2/15/2015 Cold MAAC, Western $530,539 $3,867,071 $4,397,610 12% 88%

2/16/2015 Cold RTO $337,185 $4,935,388 $5,272,573 6% 94%

2/17/2015 Cold MAAC $1,144,847 $6,028,967 $7,173,813 16% 84%

2/18/2015 Cold Western $656,583 $2,832,982 $3,489,565 19% 81%

2/19/2015 Cold RTO $2,346,336 $8,814,470 $11,160,806 21% 79%

2/20/2015 Cold RTO $627,458 $5,662,870 $6,290,329 10% 90%

2/23/2015 Cold Western $677,159 $1,506,719 $2,183,879 31% 69%

2/24/2015 Cold RTO $1,048,828 $3,420,024 $4,468,852 24% 77%

2/26/2015 Cold ATSI, DUQ $200,720 $2,054,455 $2,255,175 9% 91%

2/27/2015 Cold Western $641,106 $889,683 $1,530,789 42% 58%

3/5/2015 Cold COMED $644,904 $5,137,892 $5,782,796 11% 89%

3/6/2015 Cold Western $1,125,524 $2,658,035 $3,783,559 30% 70%

5/26/2015 Hot MAAC, Southern $3,280 $596,533 $599,814 1% 100%

5/27/2015 Hot MAAC, Southern $33,160 $355,871 $389,031 9% 92%

6/11/2015 Hot MAAC, Southern $68,915 $144,982 $213,898 32% 68%

6/12/2015 Hot MAAC, Southern $318,827 $147,256 $466,082 68% 32%

6/13/2015 Hot MAAC, Southern $58,193 $129,511 $187,704 31% 69%

6/16/2015 Hot Southern $115,525 $371,269 $486,794 24% 76%

6/21/2015 Hot Southern $9,863 $220,039 $229,903 4% 96%

6/22/2015 Hot MAAC, Southern

6/23/2015 Hot MAAC, Southern $279,775 $376,947 $656,722 43% 57%

7/20/2015 Hot MAAC, DOM $68,382 $1,205,284 $1,273,666 5% 95%

7/21/2015 Hot MAAC $154,162 $202,659 $356,821 43% 57%

7/29/2015 Hot MAAC, DOM $101,727 $129,033 $230,761 44% 56%

7/30/2015 Hot MAAC, DOM $769,187 $45,482 $814,669 94% 6%

8/17/2015 Hot MAAC $202,076 $139,430 $341,506 59% 41%

9/1/2015 Hot MAAC $44,698 $245,913 $290,611 15% 85%

9/2/2015 Hot MAAC $32,509 $14,754 $47,263 69% 31%

9/3/2015 Hot MAAC $50,449 $95,400 $145,849 35% 65%

9/8/2015 Hot MAAC $139,563 $824,334 $963,896 15% 86%

9/9/2015 Hot MAAC $1,042,971 $595,907 $1,638,877 64% 36%

Total Weather Alerts Uplift $16,201,419 $70,558,234 $86,759,653 19% 81%

Total 2015 Uplift $38,736,768 $149,280,316 $188,017,084 21% 79%

Total Weather Alerts 42% 47% 46%
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XO Energy examined the publicly available Electronic Quarterly Reports that are posted 

on FERC.gov.
46

 As stated in the Transparency section of the Staff Analysis of Uplift in RTO and 

ISO Markets from August 2014, “The Commission’s Electric Quarterly Report (EQR) has the 

potential to provide a great deal of detailed information regarding uplift.”
47

 These reports include 

quarterly uplift credits received by most companies. Some of the reporting companies state their 

quarterly uplift at an aggregated plant level, while others report their uplift by specific POD 

(point-of-delivery). Other companies report their aggregate uplift by the parent company. XO 

Energy analyzed this data in order to identify where the majority of uplift was being allocated in 

2015, as set forth in Figure 20. GenOn Energy Management reports uplift for some of their 

specific units, including Chalk Point and Morgantown. Brandon Shores, LLC, which is owned 

by Talen Energy, reports specific uplift for the Brandon Shores plant. These power plants were 

ranked 1, 2, and 5, respectively, among the top plants, or companies, receiving uplift in 2015. 

This represents 32% of the total market share, or $74.5 million. The next largest recipient of 

uplift was Virginia Electric and Power Company, with $21.5 million, or 9% of the total 2015 

uplift. In fact, just the three power plants mentioned above received more uplift than the top five 

companies combined (Virginia Electric and Power Company, Exelon, FirstEnergy, Calpine, and 

Old Dominion). 

                                       
46

 Electronic Quarterly Reports can be found on FERC’s website at http://eqrreportviewer.ferc.gov/. 
47

 Staff Analysis of Uplift at 21. 
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Figure 20:  Top Uplift Recipients (2015) 

 

The aforementioned three power plants are key units that help control the new 

transmission patterns in PJM, which generally flow power from north to south into Baltimore 

and Washington D.C. These new transmission patterns are the result of cheap natural gas being 

produced from the Marcellus Shale. Three transmission line constraints on the PJM system 

represent a large percentage of the annual congestion in real-time:  Bagley-Graceton, Conastone-

Northwest, and Glen Arm-Windy Edge. Bagley-Graceton was constrained during 23% of all 

real-time hours (see Figure 21 below) in 2015. This was also the number one constraint in terms 

of total real-time shadow price. Since this is a very regular occurrence on the PJM system, XO 

Energy believes that this connotes a reliability issue rather than daily “deviations” between the 

DAM and RTM. 

Rank Seller Company Plant Name Day-Ahead

Uplift

Real-Time 

Uplift

Total

 Uplift

Uplift Market 

Share

1 GenOn Energy Management, LLC Chalk Point $11,646,803 $22,259,047 $33,905,849 15%

2 GenOn Energy Management, LLC Morgantown $19,007,110 $4,101,230 $23,108,340 10%

3 Virginia Electric and Power Company All Units $6,585,559 $14,880,922 $21,466,481 9%

4 Exelon Generation Company, LLC All Units $871,001 $18,805,662 $19,676,663 9%

5 Brandon Shores LLC Brandon Shores $13,680,101 $3,758,657 $17,438,758 8%

6 FirstEnergy Solutions Corp. All Units $2,901,672 $7,650,604 $10,552,277 5%

7 Calpine Energy Services, L.P. All Units $1,705,850 $6,935,832 $8,641,682 4%

8 Old Dominion Electric Cooperative All Units $151,604 $8,080,354 $8,231,958 4%

9 AEP Generation Resources Inc. All Units $4,492,029 $3,625,433 $8,117,463 4%

10 Allegheny Energy Supply Company, LLC All Units $539,087 $6,453,355 $6,992,442 3%
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Figure 21:  PJM Top Constraints (2015) 

 
 

XO Energy then analyzed the daily uplift received by the Chalk Point units more-closely 

(see Figure 22 below). These daily uplift credits were compared to days when PJM called 

conservative operations for hot and cold weather alerts. For the majority of the Chalk Point units, 

it can be demonstrated that the uplift is incurred on these conservative operation days. Chalk 

Point units 3 and 4, which are 659 MW natural gas steam units, accrued the most uplift:  99% of 

the uplift on unit 3 was associated with hot and cold weather alert days, while 88% of the uplift 

on unit 4 was associated with these conservative operation days. Given the high correlation 

between uplift received and conservative operations, XO Energy was perplexed as to why this 

uplift was not allocated to the reliability bucket. 

 

Rank Constraint Real-Time 

Hours

Total Real-Time 

Shadow Price

Uplift 

Market 

Share

1 BAGLEY - GRACETON 2304 1,971 $154,415 4%

2 Oak Grove -Galesburg 1,301 $137,535 3%

3 CONASTON-NORTHWES 2322 1,664 $134,975 3%

4 BERGENFI-NEWMILFR O-2293 638 $124,529 3%

5 KENNEY-STOCKTON 6712-1 533 $115,426 3%

6 GLENARM-WINDYEDGE 110512 419 $105,093 3%

7 107 DIXO-169 MCGI 10714 833 $98,810 3%

8 EASTON AT-1 XFORMER 322 $98,087 3%

9 49STREET-HOBOKEN R-2270-3 359 $95,022 3%

10 MTOLIVE-PINEYGRO 6729-1 558 $84,462 3%
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Figure 22:  Uplift at Chalk Point Units 

 
 

XO Energy then examined the total amount of uplift allocated to the reliability and 

deviation buckets together with the amount of uplift received by Chalk Point over the eight-day 

period commencing on February 13, 2015 and ending on February 20, 2015 (see Figure 23 

below).  A comparison of the total uplift received versus the amount of uplift in each bucket 

demonstrates that, even during “conservative operations,” the majority of uplift is allocated to 

the deviations bucket. This was readily apparent on February 16, 2015 when 96% of the total 

uplift in PJM or $4.9 million was received by one plant. The total uplift in the reliability bucket 

for that day only represented 6% of balancing uplift, or $337,185. Therefore, it can be concluded 

that there is a fundamental market design flaw in the allocation of uplift in PJM. 

 

Unit Name Uplift Received During 

Weather Alerts

Uplift Received All 

Other Days

Total Uplift 

Received

Weather Alert

Uplift %

No Alert

Uplift %

Chalk Point 3 $9,975,128 $150,624 $10,125,752 98.51% 1.49%

Chalk Point 4 $6,446,460 $892,221 $7,338,681 87.84% 12.16%

Chalk Point 4 CT $247,269 $48,502 $295,771 83.60% 16.40%

Chalk Point 3 CT $225,905 $47,979 $273,884 82.48% 17.52%

Chalk Point 5 CT $227,241 $62,402 $289,643 78.46% 21.54%

Chalk Point 6 CT $200,746 $58,559 $259,305 77.42% 22.58%

Chalk Point SMECO CT $71,798 $55,340 $127,138 56.47% 43.53%

Chalk Point 2 CT $39,588 $59,556 $99,144 39.93% 60.07%

Chalk Point 1 CT $2,008,195 $7,008,587 $9,016,782 22.27% 77.73%

Chalk Point 2 $178,236 $2,521,531 $2,699,767 6.60% 93.40%

Chalk Point 1 $205,722 $3,174,265 $3,379,987 6.09% 93.91%

Total $19,826,288 $14,079,566 $33,905,854 58.47% 41.53%
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Figure 23:  Uplift at Chalk Point Units (February 13 – February 20, 2015) 

 
 

 

XO Energy believes that this flawed market design stems from two major reasons, the (i) 

utilities systematically underbid their forecasted load, and (ii) BORCA rule automatically assigns 

uplift to the deviation bucket. 

As a result of Balancing Operating Reserve Cost Allocation stakeholder process in 2008, 

“new rules governing the payment of operating reserve credits and the allocation of operating 

reserve charges became effective on December 1, 2008.”
48

 

During PJM’s reliability analysis, performed after the Day-Ahead Market is 

cleared, credits are allocated for conservative operations and to meet real-time 

load. Conservative operations means that units are committed due to conditions 

that warrant conservative actions to ensure the maintenance of system reliability. 

Such conditions include hot and cold weather alerts. The resultant credits are 

credited as reliability credits and are allocated to real-time load plus exports. 

Units are committed to operate in real-time to augment the physical units 

committed in the Day-Ahead Market in order to meet the forecasted real-time 

load plus the operating reserve requirement. The resultant credits are credited as 

deviation credits and are allocated to supply, demand, and generator deviations. 

 

In the Real-Time Market, credits are also allocated for reliability or to meet load. 

Credits are paid to units that are called on by PJM and in which the LMP is not 

greater than or equal to the unit’s offer for at least four five-minute intervals of 

at least one clock hour while the unit was running at PJM’s direction. These 

are credited as Reliability Credits and are allocated to real-time load plus exports. 

Balancing operating reserve credits earned by all other units operated at PJM’s 

                                       
48

 Monitoring Analytics, LLC.  2009 PJM State of the Market Report at 197 (March 11, 2010), available at 

http://www.monitoringanalytics.com/reports/PJM_State_of_the_Market/2009/2009-som-pjm-volume2-sec3.pdf. 

Date Emergency Region Total 

Reliability 

Credits

Total Deviation 

Credits

Total 

Reliability 

Credits %

Total 

Deviation 

Credits %

Chalk Point 

Uplift

Chalk Point 

Percentage 

of Uplift

2/13/2015 Cold Weather Alert AP, DUQ, ATSI $283,427 $640,038 31% 69% $4,550 1%

2/14/2015 Cold Weather Alert Western $242,394 $1,767,478 12% 88% $65,138 4%

2/15/2015 Cold Weather Alert MAAC, Western $530,539 $3,867,071 12% 88% $2,997,731 78%

2/16/2015 Cold Weather Alert RTO $337,185 $4,935,388 6% 94% $4,723,887 96%

2/17/2015 Cold Weather Alert MAAC $1,144,847 $6,028,967 16% 84% $4,517,390 75%

2/18/2015 Cold Weather Alert Western $656,583 $2,832,982 19% 81% $178,166 6%

2/19/2015 Cold Weather Alert RTO $2,346,336 $8,814,470 21% 79% $2,444,385 28%

2/20/2015 Cold Weather Alert RTO $627,458 $5,662,870 10% 90% $1,372,203 24%

Total Feb 13 thru 20, 2015 $6,168,769 $34,549,264 15% 85% $16,303,450 47%

Total 2015 $38,736,768 $149,280,316 21% 79% $33,905,853 23%
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direction in real time where the LMP is greater than or equal to the unit’s offer for 

at least four five-minute intervals of at least one clock hour will be allocated as 

deviation credits. These are allocated to real-time supply, demand, and generator 

deviations from day-ahead schedules.
49

 

 

This sequence of events as to how balancing uplift is allocated is shown in Figure 

24: BORCA Flow Chart below. As can be seen in the flow chart, generators uplift 

credits gets allocated to deviations. 

Figure 24: BORCA Flow Chart 

 

 

XO Energy believes this is a major market design flaw. On a majority of the days in the 

year, there is an hour in which the 5-minute energy component of real-time LMP spikes a couple 

                                       
49

 Id. at 200. 

20160408-5328 FERC PDF (Unofficial) 4/8/2016 4:36:50 PM



 

{W5467415.1} 58 

 

standard deviations above the hourly integrated LMP. An example of this can be observed on 

February 15th, 2015 in Figure 25 below, which plots hourly day-ahead energy LMP, hourly real-

time energy LMP, and 5-minute real-time energy LMP.  During the hour ending 10 AM, there 

are 4 intervals in which the 5-minute real-time energy LMP spikes to $140. The timing coincides 

with the time that PJM reached its morning peak load. The second spike in LMP occurred over 

the nighttime peak load pickup. 

Figure 25:  Energy LMP Spikes (February 15, 2015) 

 

 

Energy LMP spikes often occur if a unit trips, or is slow to ramp up, and PJM needs to 

instantaneously meet that load by dispatching a higher priced combustion turbine. PJM provided 

an example during the August 20, 2013 EMUSTF meeting: “Unit committed due to anticipated 

unit trips the following day (“Conservative Operation”) – Allocated to RTO load plus exports.”
50

 

If a unit has a lengthy minimum runtime (over 8 hours), there is a good chance that an LMP 

spike will occur during its run schedule. If these spikes are above the generator offer, due to the 

                                       
50

 PJM EMUSTF. Balancing Operating Reserve Cost Allocation (BORCA) at 5 (2012), available at 

http://www.pjm.com/~/media/committees-groups/task-forces/emustf/20130820/20130820-borca-allocation-

examples.ashx 
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rules approved during the 2008 BORCA stakeholder meetings, much of the uplift being allocated 

to these units gets pushed into the deviation bucket. XO Energy does not believe that this 

practice is just and reasonable, as a disproportionate amount of uplift is being misallocated and 

spread across all participants with “deviations,” contrary to proper cost allocation methodology. 

Subsequently, XO Energy analyzed the frequency at which these spikes occurred over the 

past 5 years. First, the hourly average real-time energy LMP was calculated for each day. Then, 

the total number of hours during each day in which four intervals of 5-minute energy LMP 

spiked two standard deviations above the average was calculated. The daily average real-time 

energy LMP was used as a proxy for generator offers, since individual offer data and uplift are 

not publically available. A “spike” was defined as two standard deviations above the daily 

average to account for the probability that this LMP was likely above the generators offer. This 

is not the exact methodology that PJM uses, but it is the closest analysis that can be performed 

with publically available data. 

As illustrated in Figure 26 below, over the past 5 years there have only been 62 days in 

which there was not a single hour in the day that had at least four intervals that the 5-minute real-

time LMP spiked above its daily real-time hourly LMP. During these 62 days, the largest 

percentage of uplift in the reliability bucket occurs. That is to say, during those 62 days, 45% of 

the balancing uplift was allocated to real-time load and exports. As the number of hours that 

have four 5-minute interval LMP spikes, the percentage of balancing uplift being allocated for 

reliability decreases significantly. Thus, it can be determined that there is a major market design 

flaw with this rule. 

 

20160408-5328 FERC PDF (Unofficial) 4/8/2016 4:36:50 PM



 

{W5467415.1} 60 

 

Figure 26:  Energy LMP Spikes Calculated over 5 Years 

 

XO Energy also reviewed the load forecast versus cleared day-ahead load and compared 

it to real-time load. Figure 27 below specifically highlights the period commencing on February 

13, 2015 and ending on February 20, 2015. During this period, load was heavily underbid by the 

utilities, particularly in the Mid-Atlantic Region. As a result of this underbidding, additional 

units were required to ramp up in real-time and the associated uplift was allocated to deviations. 

The uplift was then spread evenly across all participants with a demand, supply, or generator 

deviation, including virtual offers and load. Given the fact that utilities underbid their load, 

which accounted for the resultant uplift, the ultimate manner in which this uplift was allocated is 

simply not just and reasonable. 

Hours in Day With 

4 LMP Spikes

Number of Days Total Reliability 

Uplift

Total Deviation 

Uplift

Total Uplift Total Reliability % Total Deviation %

0 62 $12,397,866 $15,066,253 $27,464,119 45% 55%

1 218 $27,003,143 $110,278,874 $137,282,017 20% 80%

2 269 $36,490,884 $171,282,812 $207,773,697 18% 82%

3 284 $51,597,768 $249,383,291 $300,981,059 17% 83%

4 247 $40,571,593 $235,763,248 $276,334,841 15% 85%

5 143 $22,634,664 $139,918,060 $162,552,724 14% 86%

6 84 $20,205,666 $84,580,722 $104,786,388 19% 81%

7 23 $6,517,000 $29,220,176 $35,737,176 18% 82%

8 5 $3,880,497 $19,714,746 $23,595,243 16% 84%

9 2 $311,303 $9,474,554 $9,785,856 3% 97%
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Figure 27:  Underbid Load in the Mid-Atlantic Region (Feb 13-20, 2015) 

 

Uplift and Telemetry Accuracy 

 Another example of persistent uplift that occurs in PJM and is not being allocated 

properly was presented at the PJM Metering Task Force meeting on February 16, 2016. PJM 

delivered a presentation on “Uplift and Telemetry Accuracy: The potential impact of metering 

and telemetry on uplift.”
51

 In the report, it is stated that: 

Because in general a generator called upon to relieve a constraint is not directly 

feeding that load, only a percentage of the unit output will count for alleviation. 

This percentage is often small, meaning that the unit must generate more MW in 

comparison to the constraint itself. This increases Uplift costs.
52

 

                                       
51

 PJM Metering Task Force.  Uplift and Telemetry Accuracy (February 16, 2016) (“PJM Telemetry”), available at 

http://www.pjm.com/~/media/committees-groups/task-forces/mtf/20160216/20160216-item-05-nice-uplift-and-

telemetry-accuracy.ashx. 
52

 PJM Telemetry at 9. 
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A detailed example is explained in the report.
53

 The basic premise compares the costs incurred 

due to different types of telemetry systems: a metering system versus a relay grade system. The 

differences in telemetry between the two cause the generator with very low alleviation to the 

constraint to be dispatched an extra 93.7 MW to account for the error. This costs PJM an 

additional $45,000 in uplift in just that one day (February 4, 2016), and a total of $172,312 in 

uplift for the entire day. The total uplift allocated to reliability (real-time load plus exports) for 

February 4, 2016 was $11,495, while the total amount allocated to deviations was $210,336. 

Therefore, it can be determined that the additional uplift incurred by this unit was absorbed by all 

deviation MWh on that day, including virtual transactions. The report also states that this “unit 

was paid over $2.5MM in Uplift costs in December of 2015, and over $682,000 in January 

2016.”
54

 Finally, the report closed with “[t]here are several constrained areas that consistently 

top the list in Uplift costs to the PJM market.”
55

 

 XO Energy believes that this is a very significant amount of uplift, which is not 

associated with financial participant-related causes. How do virtual transactions cause uplift to 

occur due to errors in telemetry data? It seems logical that the transmission owners should be 

required to upgrade those systems, or at least pay for the uplift that they are causing. 

3. Comments to PJM’s Response to Question 2(c) 

PJM has stated that allocating uplift charges on a cost causation basis places extreme risk 

on a small number of market participants and would hinder market activity, especially among 

market participants that utilize virtual transactions. This statement would appear to be 

disingenuous since the market participants who introduced the proposal at PJM’s EMUSTF are 

                                       
53

 Id. at 11-14. 
54

 Id. at 16. 
55

 Id. 
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financial participants who transact primarily in virtual transactions, and was supported by many 

market participants that also transact primarily in virtual transactions. 

Furthermore, PJM states that a cost-causation method could not be used to properly 

allocate charges such as those that occurred in January 2014. In the instant case, when a 

transaction (or transactions) that “caused” these charges cannot be identified and the costs were 

in response to system reliability measures (ensuring that enough generation was online to cover 

load), these costs should be allocated to the beneficiary: real-time load. 

PJM has also argued that since uplift is a “very small fraction of PJM’s billing,” a 

complex process is not warranted; however, a “very small fraction” to PJM and certain market 

participants, may be deemed to be a very large fraction to others.
56

 A clarifying 

example:  consider the $314.2 million of uplift charges in 2015 and $256.1 million in revenue to 

all virtual transactions (INC, DEC, and UTC) against the $2.250 billion in revenue to a single 

LSE in PJM.
57

  Simply stated, uplift charges account for more than 100% of all financial 

participant revenue combined, while these charges equate to less than 15% of a single LSE’s net 

income. 

That said, load is the least flexible participant and the only net beneficiary of committing 

units in real time to “keep the lights on.”  Load should be responsible for any real time uplift 

charges. 

4. Comments to PJM’s Response to Question 3(b)(i) 

PJM’s allocation of uplift caused by transmission congestion is unjust and unreasonable 

because PJM charges transactions that have no impact on the congested transmission line. If the 

impact (shift factor) of a deviation on a transmission line is 0, that deviation could not have 

                                       
56

 PJM Report at 35 
57

 2015 PJM SOM at 423, 439, 443. 
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caused any uplift associated with the transmission line in question. The usage of “regions” is 

nonsensical because two transactions both with a 0 shift factor can be charged differently if one 

transaction is within the same region as the transmission line and the other is in a different 

region. 

5. Comments to PJM’s Response to Question 3(b)(ii) 

PJM did not respond to the question posed by the Commission. The Commission queried 

about resources committed for system reliability, not units that fall into PJM’s “reliability 

bucket.” 

In reality, much of the uplift for resources committed for system reliability is charged to 

schedule deviations. Furthermore, every resource committed by PJM is for “system reliability,” 

even those resources that are committed for transmission constraints. 

6. Comments to PJM’s Response to Question 3(e) 

Some participants are able to use internal bilateral transactions in order to avoid deviation 

uplift charges that they would otherwise be charged.  In addition resource schedule deviations 

from day-ahead are exempt from uplift allocation if the resource is deemed to be following 

PJM’s dispatch instructions. 

7. Comments to ISOs’ Responses to Question 6 

  a. PJM 

PJM repeats the position that virtual transactions should be allocated real-time uplift due 

to the fact that they “have the potential to affect resource commitments,” however, PJM does not 

propose that all transactions that affect resource commitments be charged real-time uplift. 

Certainly, day-ahead load affects resource commitments; significantly, PJM does not propose to 

charge day-ahead load real-time uplift. Real-time zonal load deviations (changes to load 
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distribution factors in a zone between day-ahead and real-time) have an obvious effect on 

resource commitments, yet PJM does not propose to charge these deviations real-time uplift 

(PJM nets zonal load deviations). Similarly, generator bidding behavior affects resource 

commitments, but, again, PJM does not propose to charge these generators real-time uplift. 

Transmission outages and de-rates impact resource commitments; once again, PJM does not 

propose to charge transmission outages and de-rates real-time uplift. 

If the “potential to affect resource commitments” is a valid reason to charge participants 

with real-time uplift, then all transactions that have this potential should be charged. In the face 

of this, charging a single transaction type – while ignoring all others – is unjust, unreasonable, 

and discriminatory. 

PJM has also stated that virtual transactions should pay for real-time uplift because they 

“compete directly with physical assets” and “deviate from the day-ahead schedules in real-time.” 

The purpose of virtual transactions is to converge the day-ahead and real-time markets by 

deviating from their day-ahead schedules. To charge these virtual transactions for doing what 

they were designed to do defies common sense. 

According to PJM, the purpose of the BORCA was to “incent participants to bid their 

Day-Ahead quantities as close as possible to what they expect in the Balancing Market, thereby 

leading to increased convergence […] and increased market efficiency.”
58

 Charging virtual 

transactions for this uplift runs counter to this purpose because, as discussed above, virtual 

transactions lead to increased convergence and market efficiency, but also because any charge to 

virtual transactions reduces the incentive of other participants (e.g., load) to bid the full amounts 

into the day-ahead market. 

                                       
58

 PJM.  Changes To Operating Reserve Accounting Methodology: PJM State and Member Training Dept. 

at 11 (2008), available at http://www.pjm.com/~/media/training/new-initiatives/ip-bor/bor-changes-student.ashx. 
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While the fact that UTCs do not receive an uplift charge, but Increment Offers and 

Decrement Bids do, may play some role in the relative volume of these transaction types, PJM 

has no basis to claim the role is “significant.” These transactions types carry different amounts of 

risk and market participants will generally move to transactions with less risk, in this case UTC 

transactions. 

  b. CAISO 

CAISO allocates a portion of each EIM entity’s real-time congestion offset to 

convergence bidders. These charges are caused by CAISO re-dispatching generation resources in 

the real-time to manage congestion.
59

 CAISO states that convergence bids can add to an EIM 

entity’s real-time congestion offset charges “in the event of reduced transmission limits in the 

real-time market,” and that, since EIM is not modeled as part of the DAM, the EIM entity should 

not be liable for charges “attributable to convergence bids.”
60

 This statement is without merit as 

supported by the following points: 

 The real-time congestion offset is caused by the reduction in transmission limits, 

which is not caused by the convergence bid. 

 Since the EIM does not include a DAM, and the convergence bid does not exist in 

the RTM, the convergence bid cannot have any impact on an EIM transmission 

constraint. 

 CAISO states that convergence bids “may increase the volume,” but that they do 

not “cause a change in load forecast or a transmission outage.”
61

 

These factors are further evidence of a modeling problem. If CAISO is modeling EIM 

                                       
59

 Price Formation in Energy and Ancillary Services Markets Operated by Regional Transmission Organizations 

and Independent System Operators, California Independent System Operator Corporation. Report On Price 

Formation Issues, Docket No. AD14-14-000 (filed March 4, 2016) (“CAISO Report”) at 52. 
60

 CAISO Report at 53. 
61

 CAISO Report at 54. 
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transmission constraints in the RTM, they should also be modeled in the DAM. 

Due to the absence of a DAM for the EIM, convergence bidders cannot impact the EIM. 

To charge convergence bidders for costs related to EIM activity subjects them to unquantified 

and unpredictable risk for which they cannot mitigate or impact in any way. 

In summary, CAISO should charge any real-time congestion offset to Load.  Load is the 

net beneficiary of any real-time unit commitment. 

C. Transparency 

1. Comments to PJM’s Response to Question 1 

As documented in the FERC Staff Analysis of Uplift in RTO and ISO Markets, August 

2014, “Sellers with market-based rate authority are required to report on a quarterly basis uplift 

credits received by day and by resource location.”
62

 XO Energy believes that since this data is 

reported quarterly to FERC, and is publically available, PJM and the other ISOs should be able 

to report on this information. Some companies’ EQR reports show unit-specific, daily, by uplift 

type (day-ahead or real-time), and the amount of credits received, while others simply aggregate 

these credits by ISO. XO Energy believes that every company should be required to report uplift 

for each of its specific units. Most of the larger scale utilities aggregate this data by ISO for 

confidentiality reasons, while some of the merchant generation companies report by unit. This 

detailed data is significant to market transparency as it illuminates those areas in which an ISO 

has monopolistic power or where better infrastructure needs to be constructed. 

IV. CONSTRAINT MANAGEMENT 

 

During the December 9, 2014 FERC technical conference on price formation, the 

Commission queried each ISO regarding the value of using penalty factors as a method to price a 

shortage of relief required to effectively control a constraint and whether this resulted in 

                                       
62

 Staff Analysis of Uplift at 21. 
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efficiency gains supporting accurate price formation.  This issue was not explicitly addressed in 

the ISO reports, however, XO Energy strongly believes that this issue impacts price formation to 

the same degree as the other matters that FERC requested feedback on.  Unlike shortage pricing 

for energy and reserves, which generally occur during extended periods of high load and extreme 

weather events (e.g., the January 2014 Polar Vortex), transmission relief shortages occur daily 

and can have a dramatic effect on price formation.  The use of penalty factors for constraints is 

equivalent to the use of penalty factors for energy and reserve pricing, however, across most 

ISOs, there is no clear insight as to how transmission constraint penalty factors are determined or 

calculated in the pricing and dispatch algorithms.  

In his post-technical workshop comments, Dr. Patton stated: 

This penalty factor structure and the accompanying operator actions raise several 

concerns: These parameters substantially affect market outcomes, but are not filed 

or approved by FERC for some RTOs. When RTOs change them discretionarily, 

it can substantially affect prices and this discretion is not prescribed in many of 

the RTOs’ tariffs. Increasing these parameters during operation to acquire more 

relief may indicate that the constraints were undervalued previously. Lowering 

these parameters during operation may indicate that the RTO is attempting to 

manually reduce congestion costs. These concerns can be addressed by: (1) 

Establishing parameters that reflect the reliability value of managing the 

constraints (which likely varies on a constraint-by-constraint basis). (2) Filing 

these values in the RTOs’ tariffs so they are known and approved by FERC. (3) 

Filing tariff provisions that specify the procedures and authority for RTOs to 

modify the parameters.
63

 

   

In some cases, the default penalty factors can be arbitrarily assigned and modified on a 

case by case basis.  In other cases, such as in ERCOT and MISO, the practice of setting shadow 

price limits is well-defined, transparent and set forth in the ISO’s tariff. 
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 Patton, Dr. David.  Post-Technical Workshop Comments of Potomac Economics, Ltd. at 20-21 (February 24, 

2015), available at http://elibrary.ferc.gov/idmws/common/opennat.asp?fileID=13784651.  
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Figure 28:  ERCOT Generic Transmission Constraint Shadow Price Caps in SCED
64

 

 
 

Figure 29:  MISO Transmission Constraint Demand Curves – Group 1
65

 

 
 

Figure 30 below shows the cumulative distribution of binding real-time, five minute 

shadow prices in PJM from January 2013 to April 2016.  As an example of a discretionary 

change of shadow price limits, in 2013 only 2% of all intervals bound above $1,000, indicating 
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 ERCOT.  Setting the Shadow Price Caps and Power Balance Penalties in Security Constrained Economic 

Dispatch (Version 9.0) at 11 (April 8, 2014), available at 

http://www.ercot.com/content/mktinfo/rtm/kd/Methodology%20for%20Setting%20Maximum%20Shadow%20Price

s%20for%20Network%20an.zip. 
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 MISO FERC Electric Tariff.  Schedule 28A: Demand Curve for Transmission Constraints (31.0.0) at 2 

(November 1, 2013), available at https://www.misoenergy.org/_layouts/MISO/ECM/Download.aspx?ID=168921.  
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that $1,000 was the default shadow price limit in effect for that period.  By way of comparison, 

in each of 2014, 2015 and part-year 2016, almost 10% of all constraint intervals priced above a 

$1,000 shadow price and roughly the same 2% of intervals bound above a $2,000 shadow price.  

Furthermore, there does not appear to be a difference in shadow price limits across different KV 

levels, as all appear to currently use $2,000 as the default. 

Figure 30:  Cumulative Distribution of PJM Real-Time, Five-Minute Constraint Shadow Prices 

 
 

There appears to have been a significant change in the manner in which PJM prices 

transmission violations, however, there was no indication to the market as to if or when this 

would occur.  In other words, a simple change to a default parameter can create an increase in 

congestion volatility and risk by an order of magnitude.  

A. Real-Time Congestion Exposure and Appropriate Hedging Mechanisms 

Sending a clear and transparent real-time congestion signal, by way of transparent logic 
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and pricing structures for transmission shortages, is critical to accurate price formation, not only 

in real-time, but also in the forward markets.  While there are current forward products to help 

mitigate exposure to congestion risk, if the DAM does not value the congestion in the same 

manner as the RTM, there is no way to hedge the exposure in real-time.  This real-time exposure 

lends itself to a congestion product such as the UTC or spread bid.  Essentially, the UTC or 

spread bid is a daily FTR with its value being calculated based upon real-time congestion and 

losses.  The fundamental benefit of a daily FTR is its ability to capture an increase in real-time 

congestion patterns in order to converge day-ahead and real-time congestion. 
66

  While defining 

congestion shortage pricing is essential to accurate price formation in the RTM, creating or, in 

some cases, expanding a transmission product, can more accurately reflect the real-time 

congestion risk in the DAM leading to a higher degree of convergence and increased 

efficiencies.  

B. Inefficiencies Created by Constraint Relaxation 

While penalty factors are themselves a method to relax a constraint violation and also 

price a violation, they are not the only form of relaxation that can take place and are typically 

just a starting point in constraint relaxation algorithms.  For example, the penalty factor serves as 

a variable in the optimization formulation and, when a constraint is in violation, the penalty 

factor variable will take on a non-zero MW value and the price of the violation will be set by this 

variable.  Once the violation is determined, a second iteration is effected to relax the limit by the 

amount of the penalty factor variable.  In so doing, an actual generator will set price and 

determine the shadow price of the violated constraint.  This generator is typically a generator 

with a lower cost offer and very small distribution factor [geographically] distant from the 

constraint that is violated. This allows the ISO to price the constraint with an actual generator 
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 Hogan Report at 5-6.  
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versus a penalty factor, with the price being set between zero and just below the penalty price.  A 

zero price would occur if the constraint is relaxed to a point that it does not bind, with the highest 

price being $0.01 less than the penalty factor price.  The consequence of relaxing the constraint 

so that the penalty factor does not set the price is inaccurate price formation and inefficient 

pricing of transmission.   In addition, constraint relaxation can cause swings in price signals that 

are difficult for generation to follow.  Simplifying the algorithms to allow the constraint penalty 

factor to set price or creating transmission constraint demand curves to set price would greatly 

enhance transparency and accurate price formation in the constrained area.   

In his post-technical workshop comments, Dr. Patton further stated: 

Finally, it is extremely important for these penalty factors to set prices when a 

constraint is violated. If an RTO has set its penalty factor to $1000, it will utilize 

all redispatch up to $1000 to manage the constraint.  If the last redispatch it 

needed cost $999, its LMPs will reflect this shadow cost.  However, when the 

constraint becomes violated, some RTO’s “relax” the constraint to set a shadow 

cost less than the penalty factor, which reduces the resulting congestion shown in 

the LMPs.  Conditions are worse and reliability diminished when constraints are 

violated, so reducing the priced congestion by relaxing the shadow price is 

impossible to justify and generally inefficient.  MISO has discontinued this 

practice for most constraints, but this practice had eliminated roughly $300 

million in congestion costs per year when it was in operation, which raised serious 

price formation concerns.  When an RTO does not fully price transmission 

violations, it affects scheduling in the day-ahead market, and investment and 

retirement decisions in the long term.
67
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 Potomac Economic Comments at 21. 
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Appendix I 

Professionals 

 

Matthew Thompson.  Matthew Thompson has 9 years of experience in the power industry. Matt 

began his career at PJM Interconnection in the Market Monitoring Unit. During his tenure at the 

PJM MMU, Matt analyzed market efficiency and design, implemented new Tariff rules, 

monitored and enforced anti-competitive behavior, and quantified the impacts of participant 

actions on prices. Matt was also in charge of all uplift issues (operating reserves), including the 

examination of existing rules and proposing new ones, while quantifying the overall impact to 

the market of such rules. Matt also spent those five years co-publishing the annual and quarterly 

PJM State of the Market Reports, in which he created and quantified various metrics on market 

efficiency and outcomes. Matt first reported the impacts of the 2008 BORCA rule changes in the 

2009 PJM State of the Market Report. In 2013, Matt joined XO Energy as an analyst and 

regulatory affairs stakeholder, where he currently focuses on promoting and analyzing the 

benefits of financial products in wholesale electricity markets. Matt graduated from The 

Pennsylvania State University in 2007 with a degree in Economics. 

 

Andrew Engle. Andrew Engle, a graduate of The Pennsylvania State University, began his 

career in the electricity market industry as an analyst in the Market Monitoring Unit of PJM 

Interconnection and Monitoring Analytics.  He has also held various positions at PJM including: 

Senior Analyst Capacity Market Operations and Senior Analyst Real-Time Market Operations.  

He has over 12 years of experience in analyzing congestion and location marginal pricing and 

the sophisticated algorithms that calculate the market clearing prices for the ISOs. 
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