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Phase 1 Proposal 

Over the years the MMU has proposed several recommendations to PJM regarding 

energy uplift payment calculations. The recommendations are targeted to improve 

calculations the result in the incorrect outcome (over or under compensation). Some 

recommendations have been implemented by PJM, others remain pending. The 

following energy uplift credits recommendations remain pending and are part of the 

MMU phase 1 EMUSTF proposal: 

 Day-Ahead Operating Reserve Elimination  

 Net Regulation Revenues Offset 

 Self Scheduled Start 

 Lost Opportunity Cost Calculation 

 Reactive Service Credits and Balancing Operating Reserve Credits 

Day-Ahead Operating Reserve Elimination 

The only reason to pay energy uplift in the Day-Ahead Energy Market is that a day-

ahead schedule could cause a unit to incur losses as a result of differences between the 

Day-Ahead and Balancing Markets. Units cannot incur losses in the Day-Ahead Energy 

Market. Units do not incur costs in the Day-Ahead Energy Market. There is no reason to 

pay energy uplift in the Day-Ahead Energy Market. All energy uplift should be paid in 

real time including energy uplift that results from differences between day-ahead and 

real-time schedules. Paying energy uplift in the day-ahead energy market results in 

overpayments. 

Day-ahead operating reserve credits are paid to market participants under specific 

conditions in order to ensure that units are not scheduled in the Day-Ahead Energy 

Market by PJM to operate at a loss in real time. Balancing operating reserve credits are 

paid to market participants under specific conditions in order to ensure that units are 

not operated by PJM at a loss in real time. Units are paid day-ahead operating reserve 

credits whenever their total offer (including no load and startup costs and based on their 

day-ahead scheduled output) is not covered by the day-ahead energy revenues (day-

ahead LMP times day-ahead scheduled output). Units are paid balancing operating 

reserve credits whenever their total offer (including no load and startup costs and based 

on their real-time output) are not covered by their day-ahead energy revenues, 

balancing energy revenues and a subset of net ancillary services revenues.1 

Units scheduled in the Day-Ahead Energy Market do not operate until committed or 

dispatched in real time. Therefore, it cannot be determined if a unit was operated at a 

                                                      

1 The balancing operating reserve credit calculation includes net DASR revenues, net 

synchronized reserve revenues, net non-synchronized reserve revenues and reactive services 

revenues. 
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loss until the unit actually operates or does not operate. The current operating reserve 

rules governing the day-ahead operating reserve credits assume that units are going to 

operate exactly as scheduled because they are made whole based on their day-ahead 

scheduled output. A unit’s real-time output may be greater or lower than their day-

ahead scheduled output. Units dispatched in real time by PJM above their day-ahead 

scheduled output could be paid energy uplift in the form of balancing operating reserve 

credits if by increasing their output they operate at a loss because their offers are greater 

than the real-time LMP. Units dispatched in real time by PJM below their day-ahead 

scheduled output could be paid energy uplift in the form of balancing operating reserve 

credits if by decreasing their output the units operate at a loss or incur opportunity costs 

because real-time LMP is greater than the day-ahead LMP. The balancing operating 

reserve credits and lost opportunity costs credits ensure that units recover their total 

offers or keep their net revenues in real time. 

Units scheduled in the Day-Ahead Energy Market that receive day-ahead operating 

reserve credits and for which real-time operation results in additional losses, are paid 

energy uplift in the form of balancing operating reserve or lost opportunity cost credits 

to ensure that they do not operate at a loss. This determination is not symmetrical 

because units scheduled in the Day-Ahead Energy Market that receive day-ahead 

operating reserve credits and for which real-time operation results in reduced losses or 

not loss do not have a reduction in energy uplift payments. 

Units that follow PJM dispatch instructions are made whole through operating reserve 

credits to ensure that they do not operate at a loss. In order to determine if a unit 

operated at a loss, it needs to be committed or dispatched. The day-ahead scheduled 

output is one of PJM’s dispatch instructions, but it does not determine if a unit actually 

operated at a loss. In order to determine if a unit operated at a loss it is necessary to take 

into account the unit’s real-time output and both the day-ahead and balancing energy 

revenues and ancillary services net revenues. 

In order to properly compensate units, the MMU recommended enhancing the day-

ahead operating reserve credits calculation to ensure that units receive an energy uplift 

payment based on their real-time output and not their day-ahead scheduled output 

whenever their real time operation results in a lower loss or no loss at all. The MMU also 

recommended including net DASR revenues as part of the offsets used in determining 

day-ahead operating reserve credits.2 These recommendations are superseded by the 

MMU’s recommendation to eliminate day-ahead operating reserve payments. The 

elimination of day-ahead operating reserve payments also ensures that units are always 

made whole based on their actual operation and actual revenues. 

                                                      

2 See 2013 State of the Market Report for PJM, Volume II Section 4, “Energy Uplift,” at “Day-

Operating Reserve Credits,” and at “Net DASR Revenues Offset” for an explanation of these 

recommendations. 
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The MMU calculated the impact of this recommendation in 2014 and 2015. In 2014 and 

2015, energy uplift costs associated with units scheduled in the Day-Ahead Energy 

Market would have had been reduced by $71.6 million or 19.3 percent ($9.2 million paid 

to units providing reactive support, $6.7 million paid to units providing black start 

support and $55.7 million paid to units as day-ahead and balancing operating reserves). 

The elimination of the day-ahead operating reserve category would change the 

allocation of such charges under the current energy uplift rules. If the day-ahead 

operating reserve category is eliminated but the MMU’s uplift allocation 

recommendations are not implemented, units that clear the Day-Ahead Energy Market 

will be made whole through balancing operating reserve credits, which under the 

current rules are allocated to deviations or real-time load plus real-time exports. 

Therefore, this recommendation should be implemented concurrently with the MMU’s 

allocation recommendations. 

Net Regulation Revenues Offset 

On October 1, 2008, PJM filed revisions to the Operating Agreement and Tariff with 

FERC related to the PJM Regulation Market. The filing included four elements: 

implement the TPS test in the PJM Regulation Market; increase the regulation offer 

adder from $7.50 per MW to $12.00 per MW; eliminate the use of net regulation 

revenues as an offset in the balancing operating reserve calculation; and calculate the 

lost opportunity cost on the lower of a unit’s price-based or cost-based offer. The four 

elements were based on a settlement rather than a rational evaluation of an efficient 

market design. 

The elimination of the use of net regulation revenues as an offset in the balancing 

operating reserve calculation had a direct impact on the level of energy uplift paid to 

participants that regulate while operating noneconomic. The result of not using the net 

regulation revenues as an offset in the balancing operating reserve credit calculation is 

that PJM does not accurately calculate whether a unit is running at a loss. PJM procures 

energy, regulation, synchronized and non-synchronized reserves in a jointly optimized 

manner. PJM determines the mix of resources that could provide all of those services in 

a least-cost manner. Excluding the net regulation revenues from the balancing operating 

reserve credit calculation is inconsistent with the process used by PJM to procure these 

services and inconsistent with the basic PJM uplift logic. Whether a unit is running for 

PJM at a loss defined by marginal costs cannot be determined if some of the revenues 

are arbitrarily excluded. 

Another issue related to this exclusion is the treatment of pool-scheduled units that elect 

to self-schedule a portion of their capacity for regulation. A unit can be pool-scheduled 

for energy, which means PJM may commit or dispatch the unit based on economics, but 

it can also self-schedule some of its capacity for regulation. When this happens the 

capacity self-scheduled for regulation is treated as a price-taker, but in the energy 

market any increase in MW to provide regulation are treated as additional costs, which 
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can result in increased balancing operating reserve credits whenever the real-time LMP 

is lower than the unit’s offer. For example, if a unit raises its economic minimum in 

order to provide regulation and the additional costs resulting from operating at a higher 

economic minimum are not covered by the real-time LMP, the unit will be made whole 

for the additional costs through balancing operating reserve credits. 

The MMU recommends reincorporating the use of net regulation revenues as an offset 

in the calculation of balancing operating reserve credits. In 2014 and 2015, using net 

regulation revenues as an offset in the balancing operating reserve calculation would 

have resulted in a net decrease of balancing operating reserve charges of $14.2 million, 

of which $10.3 million or 72.6 percent was due to generators that elected to self-schedule 

for regulation while noneconomic and receiving balancing operating reserve credits.3 

Self Scheduled Start 

Participants may offer their units as pool-scheduled (economic) or self-scheduled (must 

run).4 Units offered as pool-scheduled clear the Day-Ahead Energy Market based on 

their offers and operate in real time following PJM dispatch instructions. Units offered 

as self-scheduled clear the Day-Ahead Energy Market regardless of their offers and may 

operate in real time following PJM dispatch instructions. Units offered as self-scheduled 

follow PJM dispatch instructions when they are offered with a minimum must run 

output from which the units may be dispatched up but not down. Self-scheduled units 

are not eligible to receive day-ahead or balancing operating reserve credits. The current 

rules determine if a unit is pool-scheduled or self-scheduled for operating reserve credits 

purposes separately for each hour using the hourly commitment status flag. If the flag is 

set as economic the unit is assumed to be pool-scheduled, if the flag is set as must run 

the unit is assumed to be self-scheduled. When a unit submits different flags within a 

day, the day-ahead operating reserve credit calculation treats each group of hours 

separately. The day-ahead operating reserve credit calculation only uses the hours 

flagged as economic and excludes any hours flagged as must run. 

Units offered as self-scheduled for some hours of the day and pool-scheduled for the 

remaining hours are made whole for startup cost when they should not be. For example, 

if a unit is offered as self-scheduled for hours 10 through 24 and as pool-scheduled for 

the balance of the day and PJM selects the unit to start for hour 9, the unit will be made 

whole for its startup cost if the hourly revenues do not cover the costs. The only hour 

used in the day-ahead or balancing operating reserve credit calculation is hour 9 because 

the unit is not eligible for operating reserve credits for hours 10 through 24. The result is 

                                                      

3 These estimates take into account the elimination of the day-ahead operating reserve 

category. 

4 See “PJM eMkt Users Guide,” Section Managing Unit Data (version January 9, 2015) p. 48. 

<http://www.pjm.com/~/media/etools/emkt/ts-userguide.ashx>. 
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that any net revenue from hours 10 through 18 will not be used to offset the unit’s 

startup cost despite the fact that the unit would have started and incurred those costs 

regardless of PJM dispatch instructions.  

The MMU recommends that self-scheduled units not be paid energy uplift for their 

startup cost when the units are scheduled by PJM to start before the self-scheduled 

hours. 

Lost Opportunity Cost Calculation 

The current energy LOC calculations are inaccurate and create unreasonable 

compensation. The MMU recommends four modifications.5 

 Unit Schedule Used: Current rules require the use of the higher of a unit’s price-

based and cost-based schedules to calculate the LOC in the energy market.  

The MMU recommends that the lost opportunity cost in the energy be calculated 

using the schedule on which the unit was scheduled to run in the energy market.  

This recommendation was adopted on September 1, 2015.6 

 No load and startup costs: Current rules do not include in the calculation of LOC 

credits all of the costs not incurred by a scheduled unit not running in real time and 

overstate LOC credits as a result. Generating units do not incur no load or startup 

costs if they are not committed in real time. As a result, no load and startup costs 

should be subtracted from the real time LMP in the same way that the incremental 

energy offer is subtracted to calculate the actual value of the opportunity lost by the 

unit.  

The MMU recommends including no load and startup costs as part of the total 

avoided costs in the calculation of lost opportunity cost credits paid to combustion 

turbines and diesels scheduled in the Day-Ahead Energy Market but not committed 

in real time.  

This recommendation was adopted on September 1, 2015. 7 

 Offer Curve: Current rules require the use of the difference between the real-time 

LMP and the incremental offer at a single point on the offer curve (at the actual or 

scheduled output), instead of using the difference between the real-time LMP and 

the entire offer curve (area between the LMP and the offer curve) when calculating 

                                                      

5 See “Energy LOC Proposal,” MMU Presentation to the Market Implementation Committee 

(October 19, 2012) <http://www.pjm.com/~/media/committees-

groups/committees/mic/20121019/20121019-loc-session-ma-energy-loc-proposal.ashx>. 

6  152 FERC ¶ 61,165 (2015). 

7  Id. 
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the LOC in the PJM energy markets for units scheduled in day ahead but which are 

reduced, suspended or not committed in real time. Units with an offer lower than 

the real-time LMP at the units’ bus that are reduced in real time by PJM should be 

paid LOC based on the area between the real-time LMP and their offer curve 

between the actual and desired output points. Units scheduled in day ahead and not 

dispatched in real time should be paid LOC based on the area between the real-time 

LMP and their offer curve between zero output and scheduled output points.  

The MMU recommends using the entire offer curve and not a single point on the 

offer curve to calculate energy LOC. This is the only correct way to calculate the lost 

opportunity cost. 

This recommendation was adopted on September 1, 2015. 8 

 Segmented Calculation: Current rules calculate LOC on an hourly basis; each hour 

is treated as a standalone calculation. This means that units receive an LOC payment 

during hours in which it is economic for them to run and receive the benefit of not 

being called on during hours in which it is not economic for them to run. PJM 

dispatchers might make the right decision to not call a unit in real time because the 

operation of the unit during all the hours in which the unit cleared the Day-Ahead 

Energy Market would not be economic, but the unit could still receive an LOC 

payment.  

This is inconsistent with the basic PJM energy uplift logic. If a unit does not run in 

real time, it loses net revenues if the real-time LMP is greater than the unit’s offer but 

it gains net revenues if the real-time LMP is lower than the unit’s offer. The correct 

lost opportunity costs for units that clear the Day-Ahead Energy Market and are not 

committed in real time cannot be determined if profitable hours are arbitrarily 

excluded. In the case of separate hourly calculations, units are overcompensated 

compared to the net revenues they would have received had they run.  

The MMU recommends calculating LOC based on 24 hour daily periods or multi-

hour segments of hours for combustion turbines and diesels scheduled in the Day-

Ahead Energy Market but not committed in real time.  

This recommendation has not been adopted. 

In addition to these four recommendations, the MMU recommends three additional 

steps to address issues with the current LOC calculations: 

 Achievable Output: CTs and diesels are compensated for LOC when scheduled in 

the Day-Ahead Energy Market and not committed in real time. This LOC calculation 

uses the day-ahead scheduled output as the achievable output for which units are 

                                                      

8  Id. 
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entitled to receive LOC compensation. Units are paid LOC based on the difference 

between the real-time energy price (RT LMP) and the unit’s offer times the day-

ahead scheduled output.  

The actual LOC is a function of the real-time desired and achievable output rather 

than the day-ahead scheduled output. If a unit is capable of profitably producing 

more or fewer MWh in real time than the day-ahead scheduled MWh, it is the actual 

foregone MWh in real time that define actual LOC. Also, if a unit is not capable of 

producing at the day-ahead scheduled output level in real time it should not be 

compensated based on an output that cannot be achieved. 

The MMU recommends that units scheduled in the Day-Ahead Energy Market and 

not committed in real time should be compensated for LOC based on their real-time 

desired and achievable output, not their scheduled day-ahead output. 

 Intra-Hour Calculations: CTs and diesels scheduled in the Day-Ahead Energy 

Market and not committed in real time are compensated for LOC based on their real-

time hourly integrated output. In order to compensate a unit for LOC, PJM must 

determine if the unit was scheduled in the Day-Ahead Energy Market and if the unit 

was not committed in real time. Units clear the Day-Ahead Energy Market for full 

hours. That means that if a unit cleared the Day-Ahead Energy Market in an hour it 

is expected to produce energy in real time for the entire hour. The determination by 

PJM of whether a unit is committed or not committed in real time is based on the 

unit’s hourly integrated output. If the hourly integrated output is greater than zero 

that means the unit was committed during that hour. But in real time a unit may be 

committed for part of an hour. The calculation of LOC does not reflect the exact time 

at which the unit was turned on.  

The MMU recommends that units scheduled in the Day-Ahead Energy Market and 

not committed in real time be compensated for LOC incurred within an hour. 

 LOC Unit Type Eligibility: The current rules compensate only CTs and diesels for 

LOC when scheduled in the Day-Ahead Energy Market and not committed in real 

time. The reason for this difference is that other unit types have a commitment 

obligation when scheduled in the Day-Ahead Energy Market. For example, steam 

turbines and combined cycle units commitment instructions are their day-ahead 

schedule. Units of these types that clear the Day-Ahead Energy Market are 

automatically committed to be on or remain on in real time. These units are eligible 

for LOC compensation only if PJM explicitly cancels their day-ahead commitment 

for reliability purposes. CT and diesel commitment instructions occur in real time 

even if these units were committed in the Day-Ahead Energy Market. CTs and 

diesels are committed in real time, after PJM dispatch has a more complete 

knowledge of real-time conditions. The goal is to permit the dispatch of flexible units 

in real time based on real-time conditions as they evolve. The reason for this special 

treatment of CTs and diesels is that historically, such units were usually more 
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flexible to commit than other unit types. But that is no longer correct and should not 

be assumed to be correct.  

The MMU recommends that only flexible fast start units (startup plus notification 

times of 30 minutes or less) and short minimum run times (one hour or less) be 

eligible by default for the LOC compensation to units scheduled in the Day-Ahead 

Energy Market and not committed in real time. 

Reactive Services Credits and Balancing Operating Reserve 
Credits  

Energy uplift credits to resources providing reactive services are separate from 

balancing operating reserve credits.9 Under the current rules regarding energy uplift 

credits for reactive services, units are not assured recovery of the entire offer including 

no load and startup costs as they are under the operating reserve credits rules. Units 

providing reactive services at the request of PJM are made whole through reactive 

service credits. But when the reactive services credits do not cover a unit’s entire offer, 

the unit is made whole for the balance through balancing operating reserves. The result 

is a misallocation of the costs of providing reactive services. Reactive services credits are 

paid by real-time load in the control zone or zones where the service is provided while 

balancing operating reserve charges are paid by deviations from day-ahead or real-time 

load plus exports in the RTO, Eastern or Western Region depending on the allocation 

process rather than by zone. 

The MMU recommends that reactive services credits be calculated consistent with the 

balancing operating reserve credit calculation. The MMU also recommends including 

real-time exports and real-time wheels in the allocation of the cost of providing reactive 

support to the 500 kV system or above, in addition to real-time load.10 

 

                                                      

9 PJM. OATT Attachment K - Appendix § 3.2.3B (f). 

10 See the Day-Ahead Reliability and Reactive Cost Allocation Final Report (December 13, 2013) 

for a complete description of the issues discussed in that group. 

<http://www.pjm.com/~/media/committees-groups/task-forces/emustf/20131220/20131220-

item-02b-darrca-final-report.ashx>. 
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