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Definitions S – T 
 

 
Sector Votes: 
 
“Sector Votes” shall mean the affirmative and negative votes of each sector of a Senior Standing 
Committee, as specified in Section 8.4. 
 
Securities: 
 
“Securities” shall mean negotiable or non-negotiable investment or financing instruments that 
can be sold and bought.  Securities include bonds, stocks, debentures, notes and options. 
 
Segment:  
“Segment” shall have the same meaning as described in section 3.2.3(e) of Schedule 1 of this 
Agreement. 
 
Senior Standing Committees: 
 
“Senior Standing Committees” shall mean the Members Committee, and the Markets, and 
Reliability Committee, as established in Sections 8.1 and 8.6.  
 
SERC: 
 
“SERC” or “Southeastern Electric Reliability Council” shall mean the reliability council under 
section 202 of the Federal Power Act established pursuant to the SERC Agreement dated January 
14, 1970, or any successor thereto. 
 
Short-term Project: 
 
A transmission enhancement or expansion with an in-service date of more than three years but 
no more than five years from the year in which, pursuant to section 1.5.8(c) of this Schedule 6, 
the Office of the Interconnection posts the violations, system conditions, or Public Policy 
Requirements to be addressed by the enhancement or expansion.  
 
Special Member: 
 
“Special Member” shall mean an entity that satisfies the requirements of Section 1.5A.02 of this 
Schedule or the special membership provisions established under the Emergency Load Response 
and Pre-Emergency Load Response Programs. 
 
Spot Market Backup: 
 
“Spot Market Backup” shall mean the purchase of energy from, or the delivery of energy to, the 
PJM Interchange Energy Market in quantities sufficient to complete the delivery or receipt 
obligations of a bilateral contract that has been curtailed or interrupted for any reason. 



 

Spot Market Energy: 
 
“Spot Market Energy” shall mean energy bought or sold by Market Participants through the PJM 
Interchange Energy Market at System Energy Prices determined as specified in Section 2 of this 
Schedule. 
 
Standing Committees: 
 
“Standing Committees” shall mean the Members Committee, the committees established and 
maintained under Section 8.6, and such other committees as the Members Committee may 
establish and maintain from time to time. 
 
State: 
 
“State” shall mean the District of Columbia and any State or Commonwealth of the United 
States. 
 
State Certification: 
 
“State Certification” shall mean the Certification of an Authorized Commission, pursuant to 
Section 18 of this Agreement, the form of which is appended to this Agreement as Schedule 
10A, wherein the Authorized Commission identifies all Authorized Persons employed or 
retained by such Authorized Commission, a copy of which shall be filed with FERC. 
 
State Consumer Advocate: 
 
“State Consumer Advocate” shall mean a legislatively created office from any State, all or any 
part of the territory of which is within the PJM Region, and the District of Columbia established, 
inter alia, for the purpose of representing the interests of energy consumers before the utility 
regulatory commissions of such states and the District of Columbia and the FERC. 
 
State Estimator: 
 
“State Estimator” shall mean the computer model of power flows specified in Section 2.3 of this 
Schedule. 
 
Station Power: 
 
“Station Power” shall mean energy used for operating the electric equipment on the site of a 
generation facility located in the PJM Region or for the heating, lighting, air-conditioning and 
office equipment needs of buildings on the site of such a generation facility that are used in the 
operation, maintenance, or repair of the facility.  Station Power does not include any energy (i) 
used to power synchronous condensers; (ii) used for pumping at a pumped storage facility; (iii) 
used for compressors at a compressed air energy storage facility; (iv) used for charging an 
Energy Storage Resource or a Capacity Storage Resource; or (v) used in association with 
restoration or black start service. 



 

 Sub-meter: 
 
“Sub-meter” shall mean a metering point for electricity consumption that does not include all 
electricity consumption for the end-use customer as defined by the electric distribution company 
account number.  PJM shall only accept sub-meter load data from end-use customers for 
measurement and verification of Regulation service as set forth in the Economic Load Response 
rules and PJM Manuals. 
 
Subregional RTEP Project: 
 
“Subregional RTEP Project” shall mean a transmission expansion or enhancement rated below 
230 kV which is required for compliance with the following PJM criteria:  system reliability, 
operational performance or economic criteria, pursuant to a determination by the Office of the 
Interconnection. 
 
Supplemental Project: 
 
“Supplemental Project” shall mean a transmission expansion or enhancement that is not required 
for compliance with the following PJM criteria:  system reliability, operational performance or 
economic criteria, pursuant to a determination by the Office of the Interconnection and is not a 
state public policy project pursuant to section 1.5.9(a)(ii) of Schedule 6 of this Agreement.  Any 
system upgrades required to maintain the reliability of the system that are driven by a 
Supplemental Project are considered part of that Supplemental Project and are the responsibility 
of the entity sponsoring that Supplemental Project. 
 
Synchronized Reserve: 
 
“Synchronized Reserve” shall mean the reserve capability of generation resources that can be 
converted fully into energy or Demand Resources whose demand can be reduced within ten 
minutes from the request of the Office of the Interconnection dispatcher, and is provided by 
equipment that is electrically synchronized to the Transmission System. 
 
Synchronized Reserve Event: 
 
“Synchronized Reserve Event” shall mean a request from the Office of the Interconnection to 
generation resources and/or Demand Resources able, assigned or self-scheduled to provide 
Synchronized Reserve in one or more specified Reserve Zones or Reserve Sub-zones, within ten 
minutes, to increase the energy output or reduce load by the amount of assigned or self-
scheduled Synchronized Reserve capability. 
 
Synchronized Reserve Requirement: 
 
“Synchronized Reserve Requirement” shall mean the megawatts required to be maintained in a 
Reserve Zone or Reserve Sub-zone as Synchronized Reserve, absent any increase to account for 
additional reserves scheduled to address operational uncertainty.  The Synchronized Reserve 
Requirement is calculated in accordance with the PJM Manuals. 



 

System: 
 
“System” shall mean the interconnected electric supply system of a Member and its 
interconnected subsidiaries exclusive of facilities which it may own or control outside of the 
PJM Region.  Each Member may include in its system the electric supply systems of any party or 
parties other than Members which are within the PJM Region, provided its interconnection 
agreements with such other party or parties do not conflict with such inclusion. 
 
System Energy Price: 
 
“System Energy Price” shall mean the energy component of the Locational Marginal Price, 
which is the price at which the Market Seller has offered to supply an additional increment of 
energy from a resource, calculated as specified in Section 2 of Schedule 1 of this Agreement. 
 
Target Allocation: 
 
“Target Allocation” shall mean the allocation of Transmission Congestion Credits as set forth in 
Section 5.2.3 of this Schedule or the allocation of Auction Revenue Rights Credits as set forth in 
Section 7.4.3 of this Schedule. 
 
Third Party Request: 
 
“Third Party Request” shall mean any request or demand by any entity upon an Authorized 
Person or an Authorized Commission for release or disclosure of confidential information 
provided to the Authorized Person or Authorized Commission by the Office of the 
Interconnection or PJM Market Monitor.  A Third Party Request shall include, but shall not be 
limited to, any subpoena, discovery request, or other request for confidential information made 
by any: (i) federal, state, or local governmental subdivision, department, official, agency or 
court, or (ii) arbitration panel, business, company, entity or individual. 
 
Tie Line: 
 
“Tie Line” shall have the same meaning provided in the Open Access Transmission Tariff. 
 
Total Lost Opportunity Offer:   
 
“Total Lost Opportunity Offer” is the applicable offer used to calculate lost opportunity 
credits.  For pool-scheduled generating units specified in section 3.2.3(f-1) of this Schedule, the 
Total Lost Opportunity Offer shall equal the hourly offer integrated under the applicable offer 
curve for the LOC Deviation, as determined by the greater of the Committed Offer or last Real-
Time Offer submitted for the offer on which the resource was committed in the Day-Ahead 
Energy Market for each hour in an Operating Day.  For all other pool-scheduled generating units, 
the Total Lost Opportunity Offer shall equal the hourly offer integrated under the applicable 
offer curve for the LOC Deviation, as determined by the offer curve associated with the greater 
of the Committed Offer or Final Offer for each hour in an Operating Day.   For self-scheduled 
generating units, the Total Lost Opportunity Offer shall equal the hourly offer integrated under 



 

the applicable offer curve for the LOC Deviation, as determined by the either the cost-based 
offer on which the resource was dispatched or the offer curve associated with the highest 
available offer submitted by the Market Seller for each hour in an Operating Day. 

 
Total Operating Reserve Offer:   
 
“Total Operating Reserve Offer” is the applicable offer used to calculate Operating Reserve 
credits.  The Total Operating Reserve Offer shall equal the sum of all individual hourly energy 
offers, inclusive of start-up costs (shut-down costs for Demand Resources) and no-load costs, for 
every hour in a Segment, integrated under the applicable offer curve up to the applicable 
megawatt output as further described in the PJM Manuals.  The applicable offer curve shall be 
the lesser of the Committed Offer or Final Offer for each hour in an Operating Day. 
 
Transmission Congestion Charge: 
 
“Transmission Congestion Charge” shall mean a charge attributable to the increased cost of 
energy delivered at a given load bus when the transmission system serving that load bus is 
operating under constrained conditions, or as necessary to provide energy for third-party 
transmission losses in accordance with Section 9.3, which shall be calculated and allocated as 
specified in Section 5.1 of this Schedule. 
 
Transmission Congestion Credit: 
 
“Transmission Congestion Credit” shall mean the allocated share of total Transmission 
Congestion Charges credited to each FTR Holder, calculated and allocated as specified in 
Section 5.2 of this Schedule. 
 
Transmission Customer: 
 
“Transmission Customer shall have the meaning set forth in the PJM Tariff. 
 
Transmission Facilities: 
 
“Transmission Facilities” shall mean facilities that:  (i) are within the PJM Region; (ii) meet the 
definition of transmission facilities pursuant to FERC’s Uniform System of Accounts or have 
been classified as transmission facilities in a ruling by FERC addressing such facilities; and (iii) 
have been demonstrated to the satisfaction of the Office of the Interconnection to be integrated 
with the PJM Region transmission system and integrated into the planning and operation of the 
PJM Region to serve all of the power and transmission customers within the PJM Region. 
 
Transmission Forced Outage: 
 
“Transmission Forced Outage” shall mean an immediate removal from service of a transmission 
facility by reason of an Emergency or threatened Emergency, unanticipated failure, or other 
cause beyond the control of the owner or operator of the transmission facility, as specified in the 
relevant portions of the PJM Manuals.  A removal from service of a transmission facility at the 



 

request of the Office of the Interconnection to improve transmission capability shall not 
constitute a Forced Transmission Outage. 
 
 
Transmission Loading Relief: 
 
“Transmission Loading Relief” shall mean NERC’s procedures for preventing operating security 
limit violations, as implemented by PJM as the security coordinator responsible for maintaining 
transmission security for the PJM Region. 
 
Transmission Loading Relief Customer: 
 
“Transmission Loading Relief Customer” shall mean an entity that, in accordance with Section 
1.10.6A, has elected to pay Transmission Congestion Charges during Transmission Loading 
Relief in order to continue energy schedules over contract paths outside the PJM Region that are 
increasing the cost of energy in the PJM Region. 
 
Transmission Loss Charge: 
 
“Transmission Loss Charge” shall mean the charges to each Market Participant, Network 
Customer, or Transmission Customer for the cost of energy lost in the transmission of electricity 
from a generation resource to load as specified in Section 5 of this Schedule. 
 
Transmission Owner: 
 
“Transmission Owner” shall mean a Member that owns or leases with rights equivalent to 
ownership Transmission Facilities and is a signatory to the PJM Transmission Owners 
Agreement.  Taking transmission service shall not be sufficient to qualify a Member as a 
Transmission Owner. 
 
Transmission Owner Upgrade: 
 
“Transmission Owner Upgrade” shall mean an upgrade to a Transmission Owner’s own 
transmission facilities, which is an improvement to, addition to, or replacement of a part of, an 
existing facility and is not an entirely new transmission facility. 
 
Transmission Planned Outage: 
 
“Transmission Planned Outage” shall mean any transmission outage scheduled in advance for a 
pre-determined duration and which meets the notification requirements for such outages 
specified in this Agreement or the PJM Manuals. 
  



 

2.6A Interface Prices. 
 
PJM shall from time to time, as appropriate, define and revise Interface Pricing Points for 
purposes of calculating LMPs for energy exports to or energy imports from external balancing 
authority areas.  Such Interface Pricing Points may represent external balancing authority areas, 
aggregates of external balancing authority areas, or portions of any external balancing authority 
area.  Subject to the terms of this Section 2.6A, PJM may define Interface Pricing Points and 
interface pricing methods for a sub-area of a balancing authority area different from the pricing 
points and interface pricing methods applicable to the adjacent balancing authority area where 
the sub-area is located, and no action of the balancing authority area or any entity whose 
transactions do not source and/or sink within the sub-area shall affect the pricing points or 
interface pricing methods established for such sub-area. Definitions of Interface Pricing Points 
and price calculation methodologies may vary, depending on such factors as whether an external 
balancing authority area operates an organized electric market with locational pricing, whether 
the external balancing authority has entered an interregional congestion management agreement 
with PJM, and the availability of data from the external balancing authority area on such relevant 
items as unit costs, run status, and output.  PJM shall negotiate in good faith with any external 
balancing authority that seeks to enter into an interregional congestion management agreement 
with PJM, and will file such agreement, upon execution, with the Commission.  In the event PJM 
and an external balancing authority do not reach a mutually acceptable agreement, the external 
balancing authority may request, and PJM shall file with the Commission within 90 days after 
such request, an unexecuted congestion management agreement for such balancing authority. 
Nothing herein precludes PJM from entering into agreements with External Resource owners for 
the Dynamic Transfer of such resources, as contemplated by section 1.12 of this Schedule, at 
prices determined in accordance with such agreements.  Acceptable pricing point definitions and 
pricing methodologies include, but are not limited to, the following:  
 
(a) External Balancing Authority Areas that are Part of Larger Centrally Dispatched 
Organizations.  PJM shall determine a set of nodes external to the PJM system representing an 
external balancing authority area or set of balancing authority areas via flow analysis, utilizing 
standard power flow analysis tools, of the impact of transactions from the balancing authority 
area or areas on the transmission facilities connecting PJM with such external area(s).  PJM shall 
then weight the contribution of each identified node to the calculation of the interface price. For 
each Interface Pricing Point, a set of Ttie Llines will be defined and each node in the interface 
definition will be assigned to a Ttie Lline.  PJM shall utilize the sensitivity of the Ttie Llines to 
an injection at each external pricing point to weight the node associated with that Ttie Lline in 
the Interface Pricing Point calculation, as more fully described in the PJM Manuals. 
 
(b) External Areas that are Not Part of Larger Centrally Dispatched Organizations.  PJM may 
define pricing points aggregating multiple directly or non-directly connected external balancing 
authority areas that are not part of larger centrally dispatched organizations.  Prices at such points 
representing aggregated balancing authority areas shall be determined as described in subsection 
(a) above; provided, however, that PJM shall define Interface Pricing Points corresponding to 
individual, directly connected balancing authority areas, and establish alternative pricing 
methodologies for use as to such areas, to the extent that necessary supporting data is provided 
from the external area, as follows: 



 

(1) PJM will define an Interface Pricing Point corresponding to a directly connected 
individual external balancing authority area or sub-area within a directly connected 
balancing authority area and determine prices in accordance with High-Low Pricing, as 
defined in section (A) below, if the balancing authority area or sub-area within the 
balancing authority area provides the data described in section (B) below. 

 
(A) Under High-Low Pricing, the price for imports of energy to PJM from the 
external balancing authority area shall equal the LMP calculated by PJM at the 
generator bus in such area with an output greater than 0 MW that has the lowest 
price in such area; and the price for exports of energy from PJM to the external 
balancing authority area shall equal the price at the generator bus in such area 
with an output greater than 0 MW that has the highest price in such area, updated 
every 5 minutes and aggregated on an hourly basis in the real time market and 
calculated for each hour in the Day-Ahead market, to the extent and for the 
periods that the information described below is provided. 

 
(B) Such pricing point and pricing methodology shall be provided only to the 
extent the external balancing authority area or sub-area provides or causes to be 
provided to PJM real-time telemetered load, generation and similar data for such 
area or sub-area demonstrating that the transaction receiving such pricing sources, 
or sinks as appropriate, in such area or sub-area.  Such data shall be of the type 
and in the form specified in the PJM Manuals.  If such data is provided, any 
transaction, regardless of participant, sourcing or sinking in such area will be 
priced in accordance with section (A) above.  During any hour in which any entity 
makes any purchases from other external areas outside of such area or sub-area 
(other than delivery of external designated Network Resources or such other 
exceptions specifically documented for such area or sub-area in the PJM 
Manuals) at the same time that energy sales into PJM are being made, or 
purchases energy from PJM for delivery into such area or sub-area while sales 
from such area to other external areas are simultaneously implemented (subject to 
any exceptions specifically documented for such area or sub-area in the PJM 
Manuals), pricing will revert to the applicable import or export pricing point that 
would otherwise be assigned to such external area or sub-area.   

 
(2) PJM will define an Interface Pricing Point corresponding to an individual external 
balancing authority area or sub-area within a directly connected balancing authority area 
and determine prices in accordance with Marginal Cost Proxy Pricing, as defined in 
section (A) below, if the balancing authority area or sub-area within a directly connected 
balancing authority area provides, in addition to the data specified in section (1)(B) 
above, the data described in section (B) below, provided, however, that such pricing 
methodology shall terminate, and pricing shall be governed by the methodology 
described in subsection (a) or (b)(1) above, as applicable, on January 31, 2010 for any 
external balancing authority area that has not executed an interregional congestion 
management agreement with the Office of the Interconnection prior to January 31, 2010. 

 



 

(A) Under Marginal Cost Proxy Pricing, PJM shall compare the individual bus 
LMP for each generator in the PJM model in the directly connected balancing 
authority area or sub-area having a telemetered output greater than zero MW to 
the marginal cost for that generator. 

 
In real time, during each 5-minute calculation of LMPs for the PJM Region, PJM 
shall calculate the energy price for imports to PJM from such area or sub-area as 
the lowest LMP of any generator bus in such area or sub-area with an output 
greater than 0 MW that has an LMP less than its marginal cost for such 5-minute 
interval.  If no generator with an output greater than 0 MW has an LMP less than 
its marginal cost, then the import price shall be the average of the bus LMPs for 
the set of generators in such area with an output greater than 0 MW that PJM 
determines to be the marginal units in that area for that 5-minute interval.  PJM 
shall determine the set of marginal units in the external area by summing the 
output of the units serving load in that area in ascending order of the units’ 
marginal costs until such sum equals the real time load in such external area.  
Units in the external area with marginal costs at or above that of the last unit 
included in the sum shall be the marginal units for that area for that interval. 

 
PJM similarly shall calculate the energy price for exports from PJM to such area 
or sub-area as the highest LMP of any generator bus in such area or sub-area with 
an output greater than 0 MW that has an LMP greater than its marginal cost for 
such 5-minute interval.   If no generator with an output greater than 0 MW has an 
LMP greater than its marginal cost, then the export price shall be the  average of 
the bus LMPs for the set of generators with an output greater than 0 MW that PJM 
determines to be the marginal units in such area for that 5-minute interval, as 
described above. The hourly integrated import and export prices will be the 
average of all 5-minute interval prices during such hour. 
 
Locational interface prices in the Day-ahead Market shall be calculated in the 
same manner as set forth above for the Real-time Market, utilizing information 
regarding whether each unit in such area is scheduled to run for each hour of the 
following day, provided as specified in subsection (B) below. 
 
(B) Such pricing point and pricing methodology shall be provided only to the 
extent the external balancing authority area or sub-area provides or causes to be 
provided to PJM (i) unit-specific, real time telemetered output data for each unit 
in the PJM network model in such area or sub-area; (ii) unit-specific marginal 
cost data for each unit in the PJM network model in such area or sub-area, 
prepared in accordance with the PJM Manuals and subject to the same review of 
the PJM Independent Market Monitor as any such cost data for internal PJM 
units; and (iii) a day-ahead indication for each unit in such area or sub-area as to 
whether that unit is scheduled to run for each hour of the following day. During 
any hour in which any entity makes any purchases from other external areas 
outside of such area or sub-area (other than delivery of external designated 
Network Resources or such other exceptions specifically documented for such 



 

area or sub-area in the PJM Manuals) at the same time that energy sales into PJM 
are being made, or purchases energy from PJM for delivery into such area or sub-
area while sales from such area to other external areas are simultaneously 
implemented (subject to any exceptions specifically documented for such area or 
sub-area in the PJM Manuals), pricing will revert to the applicable import or 
export pricing point that would otherwise be assigned to such external area or 
sub-area. 
 
(C) PJM shall post the individual generator bus LMPs in the directly 
connected external control areas for informational purposes; provided, however, 
that no settlement shall take place at such external bus LMPs, and such nodes 
shall not be available for the submission of Virtual Transactions in the PJM Day-
ahead Energy Market. 

 
(3) All data provided to PJM by balancing and/or reliability authorities hereunder will 
be used only for the purpose of implementing the interface pricing set forth herein, will 
be treated confidentially by PJM, and will be afforded the same treatment provided to 
Member confidential data under the PJM Operating Agreement. 
 
(4) PJM reserves the right to audit the data supplied to PJM hereunder by giving 
written notice to the relevant balancing/reliability authority/market operator no more than 
three months following provision of such data, and at least ten (10) business days in 
advance of the date that PJM wishes to initiate such audit, with completion of the audit 
occurring within sixty (60) days of such notice.  Each party shall be responsible for its 
own expenses related to any such audit. 

 
  



 

3.2 Market Buyers. 
 
3.2.1 Spot Market Energy Charges. 
 
(a) The Office of the Interconnection shall calculate System Energy Prices in the form of 
Day-ahead System Energy Prices and Real-time System Energy Prices for the PJM Region, in 
accordance with Section 2 of this Schedule. 
 
(b) Market Buyers shall be charged for all load (net of Behind The Meter Generation 
expected to be operating, but not to be less than zero) scheduled to be served from the PJM 
Interchange Energy Market in the Day-ahead Energy Market at the Day-ahead System Energy 
Price. 
 
(c) Generating Market Buyers shall be paid for all energy scheduled to be delivered to the 
PJM Interchange Energy Market in the Day-ahead Energy Market at the Day-ahead System 
Energy Price. 
 
(d) At the end of each hour during an Operating Day, the Office of the Interconnection shall 
calculate the total amount of net hourly PJM Interchange for each Market Buyer, including 
Generating Market Buyers, in accordance with the PJM Manuals.  For Internal Market Buyers 
that are Load Serving Entities or purchasing on behalf of Load Serving Entities, this calculation 
shall include determination of the net energy flows from:  (i) Ttie Llines; (ii) any generation 
resource the output of which is controlled by the Market Buyer but delivered to it over another 
entity’s Transmission Facilities; (iii) any generation resource the output of which is controlled by 
another entity but which is directly interconnected with the Market Buyer’s transmission system; 
(iv) deliveries pursuant to bilateral energy sales; (v) receipts pursuant to bilateral energy 
purchases; and (vi) an adjustment to account for the day-ahead PJM Interchange, calculated as 
the difference between scheduled withdrawals and injections by that Market Buyer in the Day-
ahead Energy Market.  For External Market Buyers and Internal Market Buyers that are not Load 
Serving Entities or purchasing on behalf of Load Serving Entities, this calculation shall 
determine the energy scheduled hourly for delivery to the Market Buyer net of the amounts 
scheduled by such Market Buyer in the Day-ahead Energy Market. 
 
(e) An Internal Market Buyer shall be charged for Spot Market Energy purchases to the 
extent of its hourly net purchases from the PJM Interchange Energy Market, determined as 
specified in Section 3.2.1(d) above.  An External Market Buyer shall be charged for its Spot 
Market Energy purchases based on the energy delivered to it, determined as specified in Section 
3.2.1(d) above. The total charge shall be determined by the product of the hourly net amount of 
PJM Interchange Imports times the hourly Real-time System Energy Price for that Market Buyer. 
 
(f) A Generating Market Buyer shall be paid as a Market Seller for sales of Spot Market 
Energy to the extent of its hourly net sales into the PJM Interchange Energy Market, determined 
as specified in Section 3.2.1(d) above.  The total payment shall be determined by the product of 
the hourly net amount of PJM Interchange Exports times the hourly Real-time System Energy 
Price for that Market Seller. 
 



 

3.2.2 Regulation. 
 
(a) Each Internal Market Buyer that is a Load Serving Entity in a Regulation Zone shall have 
an hourly Regulation objective equal to its pro rata share of the Regulation requirements of such 
Regulation Zone for the hour, based on the Internal Market Buyer’s total load (net of operating 
Behind The Meter Generation, but not to be less than zero) in such Regulation Zone for the hour 
(“Regulation Obligation”).  An Internal Market Buyer that does not meet its hourly Regulation 
obligation shall be charged the following for Regulation dispatched by the Office of the 
Interconnection to meet such obligation: (i) the capability Regulation market-clearing price 
determined in accordance with subsection (h) of this section; (ii) the amounts, if any, described 
in subsection (f) of this section; and (iii) the performance Regulation market-clearing price 
determined in accordance with subsection (g) of this section. 
 
(b) Each Market Seller and Generating Market Buyer shall be credited for each of its 
resources supplying Regulation in a Regulation Zone at the direction of the Office of the 
Interconnection such that the calculated credit for each increment of Regulation provided by 
each resource shall be the higher of: (i) the Regulation market-clearing price; or (ii) the sum of 
the applicable Regulation offers for a resource determined pursuant to Section 3.2.2A.1 of this 
Schedule, the unit-specific shoulder hour opportunity costs described in subsection (e) of this 
section, the unit-specific inter-temporal opportunity costs, and the unit-specific opportunity costs 
discussed in subsection (d) of this section.   
 
(c) The total Regulation market-clearing price in each Regulation Zone shall be determined 
at a time to be determined by the Office of the Interconnection which shall be no earlier than the 
day before the Operating Day. In accordance with the PJM Manuals, the total Regulation market-
clearing price shall be calculated by optimizing the dispatch profile to obtain the lowest cost 
combination set of resources that satisfies the Regulation requirement. The market-clearing price 
for each regulating hour shall be equal to the average of all 5-minute clearing prices calculated 
during that hour. The total Regulation market-clearing price shall include: (i) the performance 
Regulation market-clearing price in a Regulation Zone that shall be calculated in accordance 
with subsection (g) of this section; (ii) the capability Regulation market-clearing price that shall 
be calculated in accordance with subsection (h) of this section; and (iii) a Regulation resource’s 
unit-specific opportunity costs during the 5-minute period, determined as described in subsection 
(d) below, divided by the unit-specific benefits factor described in subsection (j) of this section 
and divided by the historic accuracy score of the resource from among the resources selected to 
provide Regulation.  A resource’s Regulation offer by any Market Seller that fails the three-
pivotal supplier test set forth in section 3.2.2A.1 of this Schedule shall not exceed the cost of 
providing Regulation from such resource, plus twelve dollars, as determined pursuant to the 
formula in section 1.10.1A(e) of this Schedule. 
 
(d) In determining the Regulation 5-minute clearing price for each Regulation Zone, the 
estimated unit-specific opportunity costs of a generation resource offering to sell Regulation in 
each regulating hour, except for hydroelectric resources, shall be equal to the product of (i) the 
deviation of the set point of the generation resource that is expected to be required in order to 
provide Regulation from the generation resource’s expected output level if it had been 
dispatched in economic merit order times, (ii) the absolute value of the difference between the 



 

expected Locational Marginal Price at the generation bus for the generation resource and the 
lesser of the available market-based or highest available cost-based energy offer from the 
generation resource (at the megawatt level of the Regulation set point for the resource) in the 
PJM Interchange Energy Market.   
 
For hydroelectric resources offering to sell Regulation in a regulating hour, the estimated unit-
specific opportunity costs for each hydroelectric resource in spill conditions as defined in the 
PJM Manuals will be the full value of the Locational Marginal Price at that generation bus for 
each megawatt of Regulation capability. 
 
The estimated unit-specific opportunity costs for each hydroelectric resource that is not in spill 
conditions as defined in the PJM Manuals and has a day-ahead megawatt commitment greater 
than zero shall be equal to the product of (i) the deviation of the set point of the hydroelectric 
resource that is expected to be required in order to provide Regulation from the hydroelectric 
resource’s expected output level if it had been dispatched in economic merit order times (ii) the 
difference between the expected Locational Marginal Price at the generation bus for the 
hydroelectric resource and the average of the Locational Marginal Price at the generation bus for 
the appropriate on-peak or off-peak period as defined in the PJM Manuals, excluding those hours 
during which all available units at the hydroelectric resource were operating.  Estimated 
opportunity costs shall be zero for hydroelectric resources for which the average Locational 
Marginal Price at the generation bus for the appropriate on-peak or off-peak period, excluding 
those hours during which all available units at the hydroelectric resource were operating is higher 
than the actual Locational Marginal Price at the generator bus for the regulating hour.   
 
The estimated unit-specific opportunity costs for each hydroelectric resource that is not in spill 
conditions as defined in the PJM Manuals and does not have a day-ahead megawatt commitment 
greater than zero shall be equal to the product of (i) the deviation of the set point of the 
hydroelectric resource that is expected to be required in order to provide Regulation from the 
hydroelectric resource’s expected output level if it had been dispatched in economic merit order 
times (ii) the difference between the average of the Locational Marginal Price at the generation 
bus for the appropriate on-peak or off-peak period as defined in the PJM Manuals, excluding 
those hours during which all available units  at the hydroelectric resource were operating and the 
expected Locational Marginal Price at the generation bus for the hydroelectric resource.  
Estimated opportunity costs shall be zero for hydroelectric resources for which the actual 
Locational Marginal Price at the generator bus for the regulating hour is higher than the average 
Locational Marginal Price at the generation bus for the appropriate on-peak or off-peak period, 
excluding those hours during which all available units at the hydroelectric resource were 
operating.   
 
For the purpose of committing resources and setting Regulation market clearing prices, the 
Office of the Interconnection shall utilize day-ahead Locational Marginal Prices to calculate 
opportunity costs for hydroelectric resources.  For the purposes of settlements, the Office of the 
Interconnection shall utilize the real-time Locational Marginal Prices to calculate opportunity 
costs for hydroelectric resources. 
 
Estimated opportunity costs for Demand Resources to provide Regulation are zero. 



 

 
(e) In determining the credit under subsection (b) to a Market Seller or Generating Market 
Buyer selected to provide Regulation in a Regulation Zone and that actively follows the Office 
of the Interconnection‘s Regulation signals and instructions, the unit-specific opportunity cost of 
a generation resource shall be determined for each hour that the Office of the Interconnection 
requires a generation resource to provide Regulation, and for the percentage of the preceding 
shoulder hour and the following shoulder hour during which the Generating Market Buyer or 
Market Seller provided Regulation. The unit-specific opportunity cost incurred during the hour 
in which the Regulation obligation is fulfilled shall be equal to the product of (i) the deviation of 
the generation resource‘s output necessary to follow the Office of the Interconnection‘s 
Regulation signals from the generation resource‘s expected output level if it had been dispatched 
in economic merit order times (ii) the absolute value of the difference between the Locational 
Marginal Price at the generation bus for the generation resource and the lesser of the available 
market-based or highest available cost-based energy offer from the generation resource (at the 
actual megawatt level of the resource when the actual megawatt level is within the tolerance 
defined in the PJM Manuals for the Regulation set point, or at the Regulation set point for the 
resource when it is not within the corresponding tolerance) in the PJM Interchange Energy 
Market. Opportunity costs for Demand Resources to provide Regulation are zero. 
 
The unit-specific opportunity costs associated with uneconomic operation during the preceding 
shoulder hour shall be equal to the product of (i) the deviation between the set point of the 
generation resource that is expected to be required in the initial regulating hour in order to 
provide Regulation and the resource‘s expected output in the preceding shoulder hour times (ii) 
the absolute value of the difference between the Locational Marginal Price at the generation bus 
for the generation resource in the preceding shoulder hour and the lesser of the available market-
based or highest available cost-based energy offer from the generation resource (at the megawatt 
level of the Regulation set point for the resource in the initial regulating hour) in the PJM 
Interchange Energy Market, times (iii) the percentage of the preceding shoulder hour during 
which the deviation was incurred, all as determined by the Office of the Interconnection in 
accordance with procedures specified in the PJM Manuals. 
 
The unit-specific opportunity costs associated with uneconomic operation during the following 
shoulder hour shall be equal to the product of (i) the deviation between the set point of the 
generation resource that is expected to be required in the final regulating hour in order to provide 
Regulation and the resource‘s expected output in the following shoulder hour times (ii) the 
absolute value of the difference between the Locational Marginal Price at the generation bus for 
the generation resource in the following shoulder hour and the lesser of the available market-
based or highest available cost-based energy offer from the generation resource (at the megawatt 
level of the Regulation set point for the resource in final regulating hour) in the PJM Interchange 
Energy Market, times (iii) the percentage of the following shoulder hour during which the 
deviation was incurred, all as determined by the Office of the Interconnection in accordance with 
procedures specified in the PJM Manuals. 
 
(f) Any amounts credited for Regulation in an hour in excess of the Regulation market-
clearing price in that hour shall be allocated and charged to each Internal Market Buyer in a 



 

Regulation Zone that does not meet its hourly Regulation obligation in proportion to its 
purchases of Regulation in such Regulation Zone in megawatt-hours during that hour. 
 
(g)  To determine the performance Regulation market-clearing price for each Regulation 
Zone, the Office of the Interconnection shall adjust the submitted performance offer for each 
resource in accordance with the historical performance of that resource, the amount of 
Regulation that resource will be dispatched based on the ratio of control signals calculated by the 
Office of the Interconnection, and the unit-specific benefits factor described in subsection (j) of 
this section for which that resource is qualified.  The maximum adjusted performance offer of all 
cleared resources will set the performance Regulation market-clearing price. 
 
The owner of each Regulation resource that actively follows the Office of the Interconnection’s 
Regulation signals and instructions, will be credited for Regulation performance by multiplying 
the assigned MW(s) by the performance Regulation market-clearing price, by the ratio between 
the requested mileage for the Regulation dispatch signal assigned to the Regulation resource and 
the Regulation dispatch signal assigned to traditional resources, and by the Regulation resource’s 
accuracy score calculated in accordance with subsection (k) of this section. 
 
(h) The Office of the Interconnection shall divide each Regulation resource’s capability offer 
by the unit-specific benefits factor described in subsection (j) of this section and divided by the 
historic accuracy score for the resource for the purposes of committing resources and setting the 
market clearing prices. 
 
The Office of the Interconnection shall calculate the capability Regulation market-clearing price 
for each Regulation Zone by subtracting the performance Regulation market-clearing price 
described in subsection (g) from the total Regulation market clearing price described in 
subsection (c). This residual sets the capability Regulation market clearing price for that market 
hour. 
 
The owner of each Regulation resource that actively follows the Office of the Interconnection’s 
Regulation signals and instructions will be credited for Regulation capability based on the 
assigned MW and the capability Regulation market-clearing price multiplied by the Regulation 
resource’s accuracy score calculated in accordance with subsection (k) of this section. 
 
(i) In accordance with the processes described in the PJM Manuals, the Office of the 
Interconnection shall: (i) calculate inter-temporal opportunity costs for each applicable resource; 
(ii) include such inter-temporal opportunity costs in each applicable resource’s offer to sell 
frequency Regulation service; and (iii) account for such inter-temporal opportunity costs in the 
Regulation market-clearing price.   

 
(j) The Office of the Interconnection shall calculate a unit-specific benefits factor for each of 
the dynamic Regulation signal and traditional Regulation signal in accordance with the PJM 
Manuals.  Each resource shall be assigned a unit-specific benefits factor based on their order in 
the merit order stack for the applicable Regulation signal.  The unit-specific benefits factor is the 
point on the benefits factor curve that aligns with the last megawatt, adjusted by historical 



 

performance, that resource will add to the dynamic resource stack.  The unit-specific benefits 
factor for the traditional Regulation signal shall be equal to one. 
 
(k) The Office of the Interconnection shall calculate each Regulation resource’s accuracy 
score.  The accuracy score shall be the average of a delay score, correlation score, and energy 
score for each ten second interval.  For purposes of setting the interval to be used for the 
correlation score and delay scores, PJM will use the maximum of the correlation score plus the 
delay score for each interval. 
 
The Office of the Interconnection shall calculate the correlation score using the following 
statistical correlation function (r) that measures the delay in response between the Regulation 
signal and the resource change in output: 
 
 Correlation Score = rSignal,Response(δ,δ+5 Min); 
     δ=0 to 5 Min 
 
 where δ is delay. 
 
The Office of the Interconnection shall calculate the delay score using the following equation: 
 
 Delay Score = Abs ((δ- 5 Minutes) / (5 Minutes)). 
 
The Office of the Interconnection shall calculate a energy score as a function of the difference in 
the energy provided versus the energy requested by the Regulation signal while scaling for the 
number of samples.  The energy score is the absolute error (ε) as a function of the resource’s 
Regulation capacity using the following equations: 
 
 Energy Score = 1 - 1/n ∑ Abs (Error); 
 
 Error = Average of Abs ((Response - Regulation Signal) / (Hourly Average Regulation 
 Signal)); and 
 

n = the number of samples in the hour and the energy. 
 
The Office of the Interconnection shall calculate an accuracy score for each Regulation resource 
that is the average of the delay score, correlation score, and energy score for a five-minute period 
using the following equation where the energy score, the delay score, and the correlation score 
are each weighted equally: 
 
 Accuracy Score = max ((Delay Score) + (Correlation Score)) + (Energy  Score). 
 
The historic accuracy score will be based on a rolling average of the hourly accuracy scores, with 
consideration of the qualification score, as defined in the PJM Manuals. 
 
 
 



 

3.2.2A Offer Price Caps. 
 
3.2.2A.1 Applicability. 
 
(a) Each hour, the Office of the Interconnection shall conduct a three-pivotal supplier test as 
described in this section.  Regulation offers from Market Sellers that fail the three-pivotal 
supplier test shall be capped in the hour in which they failed the test at their cost based offers as 
determined pursuant to section 1.10.1A(e) of this Schedule.  A Regulation supplier fails the 
three-pivotal supplier test in any hour in which such Regulation supplier and the two largest 
other Regulation suppliers are jointly pivotal. 
 
(b) For the purposes of conducting the three-pivotal supplier test pursuant to this section, the 
following applies: 
 

(i) The three-pivotal supplier test will include in the definition of available 
supply all offers from resources capable of satisfying the Regulation 
requirement of the PJM Region multiplied by the historic accuracy score 
of the resource and multiplied by the unit-specific benefits factor for 
which the capability cost-based offer plus the performance cost-based 
offer plus any eligible opportunity costs is no greater than 150 percent of 
the clearing price that would be calculated if all offers were limited to cost 
(plus eligible opportunity costs). 

 
(ii) The three-pivotal supplier test will apply on a Regulation supplier basis 

(i.e. not a resource by resource basis) and only the Regulation suppliers 
that fail the three-pivotal supplier test will have their Regulation offers 
capped.  A Regulation supplier for the purposes of this section includes 
corporate affiliates.  Regulation from resources controlled by a Regulation 
supplier or its affiliates, whether by contract with unaffiliated third parties 
or otherwise, will be included as Regulation of that Regulation supplier.  
Regulation provided by resources owned by a Regulation supplier but 
controlled by an unaffiliated third party, whether by contract or otherwise, 
will be included as Regulation of that third party. 

 
(iii) Each supplier shall be ranked from the largest to the smallest offered 

megawatt of eligible Regulation supply adjusted by the historic 
performance of each resource and the unit-specific benefits factor.  
Suppliers are then tested in order, starting with the three largest suppliers.  
For each iteration of the test, the two largest suppliers are combined with a 
third supplier, and the combined supply is subtracted from total effective 
supply.  The resulting net amount of eligible supply is divided by the 
Regulation requirement for the hour to determine the residual supply 
index.  Where the residual supply index for three pivotal suppliers is less 
than or equal to 1.0, then the three suppliers are jointly pivotal and the 
suppliers being tested fail the three pivotal supplier test.  Iterations of the 
test continue until the combination of the two largest suppliers and a third 



 

supplier result in a residual supply index greater than 1.0, at which point 
the remaining suppliers pass the test.  Any resource owner that fails the 
three-pivotal supplier test will be offer-capped. 

 
3.2.3 Operating Reserves. 
 
(a) A Market Seller’s pool-scheduled resources capable of providing Operating Reserves 
shall be credited as specified below based on the prices offered for the operation of such 
resource, provided that the resource was available for the entire time specified in the Offer Data 
for such resource.  To the extent that Section 3.2.3A.01 of Schedule 1 of this Agreement does not 
meet the Day-ahead Scheduling Reserves Requirement, the Office of the Interconnection shall 
schedule additional Operating Reserves pursuant to Section 1.7.17 and 1.10 of Schedule 1 of this 
Agreement.  In addition the Office of the Interconnection shall schedule Operating Reserves 
pursuant to those sections to satisfy any unforeseen Operating Reserve requirements that are not 
reflected in the Day-ahead Scheduling Reserves Requirement. 
 
(b) The following determination shall be made for each pool-scheduled resource that is 
scheduled in the Day-ahead Energy Market:  the total offered price for start-up and no-load fees 
and energy, determined on the basis of the resource’s scheduled output, shall be compared to the 
total value of that resource’s energy – as determined by the Day-ahead Energy Market and the 
Day-ahead Prices applicable to the relevant generation bus in the Day-ahead Energy Market. 
PJM shall also (i) determine whether any resources were scheduled in the Day-ahead Energy 
Market to provide Black Start service, Reactive Services or transfer interface control during the 
Operating Day because they are known or expected to be needed to maintain system reliability in 
a Zone during the Operating Day in order to minimize the total cost of Operating Reserves 
associated with the provision of such services and reflect the most accurate possible expectation 
of real-time operating conditions in the day-ahead model, which resources would not have 
otherwise been committed in the day-ahead security-constrained dispatch and (ii) report on the 
day following the Operating Day the megawatt quantities scheduled in the Day-ahead Energy 
Market for the above-enumerated purposes for the entire RTO. 
 
Except as provided in Section 3.2.3(n), if the total offered price summed over all hours exceeds 
the total value summed over all hours, the difference shall be credited to the Market Seller. The 
Office of the Interconnection shall apply any balancing Operating Reserve credits allocated 
pursuant to this Section 3.2.3(b) to real-time deviations from day-ahead schedules or real-time 
load share plus exports, pursuant to Section 3.2.3(p), depending on whether the balancing 
Operating Reserve credits are related to resources scheduled during the reliability analysis for an 
Operating Day, or during the actual Operating Day.   
 

(i) For resources scheduled by the Office of the Interconnection during the 
reliability analysis for an Operating Day, the associated balancing 
Operating Reserve credits shall be allocated based on the reason the 
resource was scheduled according to the following provisions: 

 
(A) If the Office of the Interconnection determines during the 
reliability analysis for an Operating Day that a resource was committed to 



 

operate in real-time to augment the physical resources committed in the 
Day-ahead Energy Market to meet the forecasted real-time load plus the 
Operating Reserve requirement, the associated balancing Operating 
Reserve credits, identified as RA Credits for Deviations, shall be allocated 
to real-time deviations from day-ahead schedules.   
 
(B) If the Office of the Interconnection determines during the 
reliability analysis for an Operating Day that a resource was committed to 
maintain system reliability, the associated balancing Operating Reserve 
credits, identified as RA Credits for Reliability, shall be allocated 
according to ratio share of real time load plus export transactions.  
 
(C) If the Office of the Interconnection determines during the 
reliability analysis for an Operating Day that a resource with a day-ahead 
schedule is required to deviate from that schedule to provide balancing 
Operating Reserves, the associated balancing Operating Reserve credits 
shall be segmented and separately allocated pursuant to subsections 
3.2.3(b)(i)(A) or 3.2.3(b)(i)(B) hereof.  Balancing Operating Reserve 
credits for such resources will be identified in the same manner as units 
committed during the reliability analysis pursuant to subsections 
3.2.3(b)(i)(A) and 3.2.3(b)(i)(B) hereof. 

 
(ii) For resources scheduled during an Operating Day, the associated 

balancing Operating Reserve credits shall be allocated according to the 
following provisions: 

 
(A) If the Office of the Interconnection directs a resource to operate 
during an Operating Day to provide balancing Operating Reserves, the 
associated balancing Operating Reserve credits, identified as RT Credits 
for Reliability, shall be allocated according to ratio share of load plus 
exports.  The foregoing notwithstanding, credits will be applied pursuant 
to this section only if the LMP at the resource's bus does not meet or 
exceed the applicable offer of the resource for at least four 5-minute 
intervals during one or more discrete clock hours during each period the 
resource operated and produced MWs during the relevant Operating Day.  
If a resource operated and produced MWs for less than four 5-minute 
intervals during one or more discrete clock hours during the relevant 
Operating Day, the credits for that resource during the hour it was 
operated less than four 5-minute intervals will be identified as being in the 
same category (RT Credits for Reliability or RT Credits for Deviations) as 
identified for the Operating Reserves for the other discrete clock hours. 
 
(B) If the Office of the Interconnection directs a resource not covered 
by Section 3.2.3(b)(ii)(A) hereof to operate in real-time during an 
Operating Day, the associated balancing Operating Reserve credits, 



 

identified as RT Credits for Deviations, shall be allocated according to 
real-time deviations from day-ahead schedules.   

 
(iii) PJM shall post on its Web site the aggregate amount of MWs committed 

that meet the criteria referenced in subsections (b)(i) and (b)(ii) hereof. 
 
(c) The sum of the foregoing credits calculated in accordance with Section 3.2.3(b) plus any 
unallocated charges from Section 3.2.3(h) and 5.1.7, and any shortfalls paid pursuant to the 
Market Settlement provision of the Day-ahead Economic Load Response Program, shall be the 
cost of Operating Reserves in the Day-ahead Energy Market. 
 
(d) The cost of Operating Reserves in the Day-ahead Energy Market shall be allocated and 
charged to each Market Participant in proportion to the sum of its (i) scheduled load (net of 
Behind The Meter Generation expected to be operating, but not to be less than zero) and 
accepted Decrement Bids in the Day-ahead Energy Market in megawatt-hours for that Operating 
Day; and (ii) scheduled energy sales in the Day-ahead Energy Market from within the PJM 
Region to load outside such region in megawatt-hours for that Operating Day, but not including 
its bilateral transactions that are Dynamic Transfers to load outside such area pursuant to Section 
1.12, except to the extent PJM scheduled resources to provide Black Start service, Reactive 
Services or transfer interface control. The cost of Operating Reserves in the Day-ahead Energy 
Market for resources scheduled to provide Black Start service for the Operating Day which 
resources would not have otherwise been committed in the day-ahead security constrained 
dispatch shall be allocated by ratio share of the monthly transmission use of each Network 
Customer or Transmission Customer serving Zone Load or Non-Zone Load, as determined in 
accordance with the formulas contained in Schedule 6A of the PJM Tariff.  The cost of 
Operating Reserves in the Day-ahead Energy Market for resources scheduled to provide Reactive 
Services or transfer interface control because they are known or expected to be needed to 
maintain system reliability in a Zone during the Operating Day and would not have otherwise 
been committed in the day-ahead security constrained dispatch shall be allocated and charged to 
each Market Participant in proportion to the sum of its real-time deliveries of energy to load (net 
of operating Behind The Meter Generation) in such Zone, served under Network Transmission 
Service, in megawatt-hours during that Operating Day, as compared to all such deliveries for all 
Market Participants in such Zone.  
 
(e) At the end of each Operating Day, the following determination shall be made for each 
synchronized pool-scheduled resource of each Market Seller that operates as requested by the 
Office of the Interconnection.  For each calendar day, pool-scheduled resources in the Real-time 
Energy Market shall be made whole for each of the following segments: 1) the greater of their 
day-ahead schedules or minimum run time (minimum down time for Demand Resources); and 2) 
any block of hours the resource operates at PJM’s direction in excess of the greater of its day-
ahead schedule or minimum run time (minimum down time for Demand Resources). For each 
calendar day, and for each synchronized start of a generation resource or PJM-dispatched 
economic load reduction, there will be a maximum of two segments for each resource.  Segment 
1 will be the greater of the day-ahead schedule and minimum run time (minimum down time for 
Demand Resources) and Segment 2 will include the remainder of the contiguous hours when the 
resource is operating at the direction of the Office of the Interconnection, provided that a 



 

segment is limited to the Operating Day in which it commenced and cannot include any part of 
the following Operating Day. 
 
A Generation Capacity Resource that operates outside of its unit-specific parameters will not 
receive Operating Reserve Credits nor be made whole for such operation when not dispatched by 
the Office of the Interconnection, unless the Market Seller of the Generation Capacity Resource 
can justify to the Office of the Interconnection that operation outside of such unit-specific 
parameters was the result of an actual constraint.  Such Market Seller shall provide to the Market 
Monitoring Unit and the Office of the Interconnection its request to receive Operating Reserve 
Credits and/or to be made whole for such operation, along with documentation explaining in 
detail the reasons for operating its resource outside of its unit-specific parameters, within thirty 
calendar days following the issuance of billing statement for the Operating Day.  The Market 
Seller shall also respond to additional requests for information from the Market Monitoring Unit 
and the Office of the Interconnection.  The Market Monitoring Unit shall evaluate such request 
for compensation and provide its determination of whether there was an exercise of market 
power to the Office of the Interconnection by no later than twenty-five calendar days after 
receiving the Market Seller’s request for compensation.  The Office of the Interconnection shall 
make its determination whether the Market Seller justified that it is entitled to receive Operating 
Reserve Credits and/or be made whole for such operation of its resource for the day(s) in 
question, by no later than thirty calendar days after receiving the Market Seller’s request for 
compensation. 
 
Credits received pursuant to this section shall be equal to the positive difference between a 
resource’s total offered price for start-up (shutdown costs for Demand Resources) and no-load 
fees and energy, determined on the basis of the resource’s scheduled output, and the total value 
of the resource’s energy in  the  Day-ahead Energy Market plus any credit or change for quantity 
deviations, at PJM dispatch direction, from the Day-ahead Energy Market during the Operating 
Day at the real-time LMP(s) applicable to the relevant generation bus in the Real-time Energy 
Market.  The foregoing notwithstanding, credits for segment 2 shall exclude start up (shutdown 
costs for Demand Resources) costs for generation resources. 
 
Except as provided in Section 3.2.3(m), if the total offered price exceeds the total value, the 
difference less any credit as determined pursuant to Section 3.2.3(b), and less any amounts 
credited for Synchronized Reserve in excess of the Synchronized Reserve offer plus the 
resource’s opportunity cost, and less any amounts credited for Non-Synchronized Reserve in 
excess of the Non-Synchronized Reserve offer plus the resource’s opportunity cost, and less any 
amounts credited for providing Reactive Services as specified in Section 3.2.3B, and less any 
amounts for Day-ahead Scheduling Reserve in excess of the Day-ahead Scheduling Reserve 
offer plus the resource’s opportunity cost, shall be credited to the Market Seller.  
 
Synchronized Reserve, Non-Synchronized Reserve, and Day-ahead Scheduling Reserve credits 
applied against Operating Reserve credits pursuant to this section shall be netted against the 
Operating Reserve credits earned in the corresponding hour(s) in which the Synchronized 
Reserve, Non-Synchronized Reserve, and Day-ahead Scheduling Reserve credits accrued, 
provided that for condensing combustion turbines, Synchronized Reserve credits will be netted 



 

against the total Operating Reserve credits accrued during each hour the unit operates in 
condensing and generation mode. 
 
(f) A Market Seller’s steam-electric generating unit or combined cycle unit operating in 
combined cycle mode that is pool scheduled (or self-scheduled, if operating according to Section 
1.10.3 (c) hereof), the output of which is reduced or suspended at the request of the Office of the 
Interconnection due to a transmission constraint or other reliability issue, and for which the 
hourly integrated, real-time LMP at the unit’s bus is higher than the unit’s offer corresponding to 
the level of output requested by the Office of the Interconnection (as indicated either by the 
desired MWs of output from the unit determined by PJM’s unit dispatch system or as directed by 
the PJM dispatcher through a manual override), shall be credited hourly in an amount equal to 
the product of (A) the deviation of the generating unit’s output necessary to follow the Office of 
the Interconnection’s signals and the generating unit’s expected output level if it had been 
dispatched in economic merit order, times (B) the Locational Marginal Price at the generation 
bus for the generating unit, minus (C) the applicable offer for energy on which the generating 
unit was committed in the Real-time Energy Market, provided that the resulting outcome is 
greater than $0.00.  This equation is represented as (A*B) - C.  
 
The deviation of the generating unit’s output is equal to the level of output for the unit 
determined according to the point on the scheduled offer curve on which the unit was operating 
corresponding to the hourly integrated real time Locational Marginal Price at the unit’s bus and 
adjusted for any Regulation or Tier 2 Synchronized Reserve assignments and limited to the lesser 
of the unit’s Economic Maximum or the unit’s Maximum Facility Output, minus the actual 
hourly integrated output of the unit. 
 
For pool-scheduled generating units, their applicable offer for energy is the offer on which the 
resource was committed.   For self-scheduled generating units, their applicable offer for energy 
shall equal the real-time scheduled offer curve on which the unit was operating, unless such 
schedule was a price-based schedule and the offer associated with that price schedule is less than 
the cost-based offer provided for the unit, in which case the offer for the unit will be determined 
from the cost-based schedule. 
 
(f-1) A Market Seller’s combustion turbine unit or combined cycle unit operating in simple 
cycle mode that is pool-scheduled (or self-scheduled, if operating according to Section 1.10.3 (c) 
hereof), operated as requested by the Office of the Interconnection, shall be compensated for lost 
opportunity cost, and shall be limited to the lesser of the unit’s Economic Maximum or the unit’s 
Maximum Facility Output, if either of the following conditions occur:  
 

(i) if the unit output is reduced at the direction of the Office of the 
Interconnection and the real time LMP at the unit’s bus is higher than the 
unit’s offer corresponding to the level of output requested by the Office of 
the Interconnection (as directed by the PJM dispatcher), then the Market 
Seller shall be credited in a manner consistent with that described above 
for a steam unit or combined cycle unit operating in combined cycle 
mode. 

 



 

(ii) for each hour a unit is scheduled to produce energy in the Day-ahead 
Energy Market, but the unit is not called on by the Office of the 
Interconnection and does not operate in real time, then the Market Seller 
shall be credited in an amount equal to the higher of:  

 
1)  the product of (A) the amount of megawatts committed in the 

Day-ahead Energy Market for the generating unit, and (B) the 
Real-time Price at the generation bus for the generating unit, 
minus the sum of (C) the applicable offer for energy on which 
the generating unit was committed in the Day-ahead Energy 
Market, inclusive of no-load costs, plus (D) the start-up cost, 
divided by the hours committed for each set of contiguous 
hours for which the unit was scheduled in Day-ahead Energy 
Market.  This equation is represented as (A*B) - (C+D).  The 
startup cost, (D), shall be excluded from this calculation if the 
unit operates in real time following the Office of the 
Interconnection’s direction during any portion of the set of 
contiguous hours for which the unit was scheduled in Day-
ahead Energy Market; or 
 

2) the Real-time Price at the unit’s bus minus the Day-ahead Price 
at the unit’s bus, multiplied by the number of megawatts 
committed in the Day-ahead Energy Market for the generating 
unit. 

 
(f-2) A Market Seller’s hydroelectric resource that is pool-scheduled (or self-scheduled, if 
operating according to Section 1.10.3 (c) hereof), the output of which is altered at the request of 
the Office of the Interconnection from the schedule submitted by the owner, due to a 
transmission constraint or other reliability issue, shall be compensated for lost opportunity cost in 
the same manner as provided in sections 3.2.2(d) and 3.2.3A(f) and further detailed in the PJM 
Manuals. 
 
(f-3) If a Market Seller believes that, due to specific pre-existing binding commitments to 
which it is a party, and that properly should be recognized for purposes of this section, the above 
calculations do not accurately compensate the Market Seller for opportunity cost associated with 
following PJM dispatch instructions and reducing or suspending a unit’s output due to a 
transmission constraint or other reliability issue, then the Office of the Interconnection, the 
Market Monitoring Unit and the individual Market Seller will discuss a mutually acceptable, 
modified amount of opportunity cost compensation, taking into account the specific 
circumstances binding on the Market Seller.  Following such discussion, if the Office of the 
Interconnection accepts a modified amount of opportunity cost compensation, the Office of the 
Interconnection shall invoice the Market Seller accordingly.  If the Market Monitoring Unit 
disagrees with the modified amount of opportunity cost compensation, as accepted by the Office 
of the Interconnection, it will exercise its powers to inform the Commission staff of its concerns. 
 



 

(f-4) A Market Seller’s wind generating unit that is pool-scheduled or self-scheduled, has 
SCADA capability to transmit and receive instructions from the Office of the Interconnection, 
has provided data and established processes to follow PJM basepoints pursuant to the 
requirements for wind generating units as further detailed in this Agreement, the Tariff and the 
PJM Manuals, and which is operating as requested by the Office of the Interconnection, the 
output of which is reduced or suspended at the request of the Office of the Interconnection due to 
a transmission constraint or other reliability issue, and for which the hourly integrated, real-time 
LMP at the unit’s bus is higher than the unit’s offer corresponding to the level of output 
requested by the Office of the Interconnection (as indicated either by the desired MWs of output 
from the unit determined by PJM’s unit dispatch system or as directed by the PJM dispatcher 
through a manual override), shall be credited hourly in an amount equal to the product of (A) the 
deviation of the generating unit’s output necessary to follow the Office of the Interconnection’s 
signals and the generating unit’s expected output level if it had been dispatched in economic 
merit order, times (B) the Real-time Price at the generation bus for the generating unit, minus (C) 
the applicable offer for energy on which the generating unit was committed in the Real-time 
Energy Market, provided that the resulting outcome is greater than $0.00.  This equation is 
represented as (A*B) - C.  
 
The deviation of the generating unit’s output is equal to the lesser of the PJM forecasted output 
for the unit or level of output for the unit determined according to the point on the scheduled 
offer curve on which the unit was operating corresponding to the hourly integrated real time 
Locational Marginal Price, and shall be limited to the lesser of the unit’s Economic Maximum or 
the unit’s Maximum Facility Output, minus the actual hourly integrated output of the unit. 
For pool-scheduled generating units, their applicable offer for energy is the offer on which the 
resource was committed.   For self-scheduled generating units, their applicable offer for energy 
shall equal the real-time scheduled offer curve on which the unit was operating, unless such 
schedule was a price-based schedule and the offer associated with that price schedule is less than 
the cost-based offer provided for the unit, in which case the offer for the unit will be determined 
from the cost-based schedule. 
 
(g) The sum of the foregoing credits, plus any cancellation fees paid in accordance with 
Section 1.10.2(d), such cancellation fees to be applied to the Operating Day for which the unit 
was scheduled, plus any shortfalls paid pursuant to the Market Settlement provision of the real-
time Economic Load Response Program, less any payments received from another Control Area 
for Operating Reserves, plus any redispatch costs incurred in accordance with section 10(a) of 
this Schedule, shall be the cost of Operating Reserves for the Real-time Energy Market in each 
Operating Day. 
 
(h) The cost of Operating Reserves for the Real-time Energy Market for each Operating Day, 
except those associated with the scheduling of units for Black Start service or testing of Black 
Start Units as provided in Schedule 6A of the PJM Tariff, shall be allocated and charged to each 
Market Participant in proportion to the sum of the absolute values of its (1) load deviations (net 
of operating Behind The Meter Generation) from the Day-ahead Energy Market in megawatt-
hours during that Operating Day, except as noted in subsection (h)(ii) below and in the PJM 
Manuals; (2) generation deviations (not including deviations in Behind The Meter Generation) 
from the Day-ahead Energy Market for non-dispatchable generation resources, including 



 

External Resources, in megawatt-hours during the Operating Day; (3) deviations from the Day-
ahead Energy Market for bilateral transactions from outside the PJM Region for delivery within 
such region in megawatt-hours during the Operating Day; and (4) deviations of energy sales 
from the Day-ahead Energy Market from within the PJM Region to load outside such region in 
megawatt-hours during that Operating Day, but not including its bilateral transactions that are 
Dynamic Transfers to load outside such region pursuant to Section 1.12. 
 
The costs associated with scheduling of units for Black Start service or testing of Black Start 
Units shall be allocated by ratio share of the monthly transmission use of each Network Customer 
or Transmission Customer serving Zone Load or Non-Zone Load, as determined in accordance with 
the formulas contained in Schedule 6A of the PJM Tariff.    
 
Notwithstanding section (h)(1) above, as more fully set forth in the PJM Manuals, load 
deviations from the Day-ahead Energy Market shall not be assessed Operating Reserves charges 
to the extent attributable to reductions in the load of Price Responsive Demand that is in response 
to an increase in Locational Marginal Price from the Day-ahead Energy Market to the Real-time 
Energy Market and that is in accordance with a properly submitted PRD Curve.   
 
Deviations that occur within a single Zone shall be associated with the Eastern or Western 
Region, as defined in Section 3.2.3(q) of this Schedule, and shall be subject to the regional 
balancing Operating Reserve rate determined in accordance with Section 3.2.3(q).  Deviations at 
a hub shall be associated with the Eastern or Western Region if all the buses that define the hub 
are located in the region.  Deviations at an Interface Pricing Point shall be associated with 
whichever region, the Eastern or Western Region, with which the majority of the buses that 
define that Interface Pricing Point are most closely electrically associated.  If deviations at 
interfaces and hubs are associated with the Eastern or Western region, they shall be subject to the 
regional balancing Operating Reserve rate. Demand and supply deviations shall be based on total 
activity in a Zone, including all aggregates and hubs defined by buses that are wholly contained 
within the same Zone. 
 
The foregoing notwithstanding, netting deviations shall be allowed in accordance with the 
following provisions: 
 

(i) Generation resources with multiple units located at a single bus shall be 
able to offset deviations in accordance with the PJM Manuals to determine 
the net deviation MW at the relevant bus. 

 
(ii) Demand deviations will be assessed by comparing all day-ahead demand 

transactions at a single transmission zone, hub, or interface against the 
real-time demand transactions at that same transmission zone, hub, or 
interface; except that the positive values of demand deviations, as set forth 
in the PJM Manuals, will not be assessed Operating Reserve charges in the 
event of a Primary Reserve or Synchronized Reserve shortage in real-time 
or where PJM initiates the request for emergency load reductions in real-
time in order to avoid a Primary Reserve or Synchronized Reserve 
shortage.   

 



 

(iii) Supply deviations will be assessed by comparing all day-ahead 
transactions at a single transmission zone, hub, or interface against the 
real-time transactions at that same transmission zone, hub, or interface. 

 
(i) At the end of each Operating Day, Market Sellers shall be credited on the basis of their 
offered prices for synchronous condensing for purposes other than providing Synchronized 
Reserve or Reactive Services, as well as the credits calculated as specified in Section 3.2.3(b) for 
those generators committed solely for the purpose of providing synchronous condensing for 
purposes other than providing Synchronized Reserve or Reactive Services, at the request of the 
Office of the Interconnection. 
 
(j) The sum of the foregoing credits as specified in Section 3.2.3(i) shall be the cost of 
Operating Reserves for synchronous condensing for the PJM Region for purposes other than 
providing Synchronized Reserve or Reactive Services, or in association with post-contingency 
operation for the Operating Day and shall be separately determined for the PJM Region. 
 
(k) The cost of Operating Reserves for synchronous condensing for purposes other than 
providing Synchronized Reserve or Reactive Services, or in association with post-contingency 
operation for each Operating Day shall be allocated and charged to each Market Participant in 
proportion to the sum of its (i) deliveries of energy to load (net of operating Behind The Meter 
Generation, but not to be less than zero) in the PJM Region, served under Network Transmission 
Service, in megawatt-hours during that Operating Day; and (ii) deliveries of energy sales from 
within the PJM Region to load outside such region in megawatt-hours during that Operating 
Day, but not including its bilateral transactions that are Dynamic Transfers to load outside the 
PJM Region pursuant to Section 1.12, as compared to the sum of all such deliveries for all 
Market Participants.   
 
(l) For any Operating Day in either, as applicable, the Day-ahead Energy Market or the 
Real-time Energy Market for which, for all or any part of such Operating Day, the Office of the 
Interconnection:  (i) declares a Maximum Generation Emergency; (ii) issues a Maximum 
Generation Emergency Alert; or (iii) schedules units based on the anticipation of a Maximum 
Generation Emergency or a Maximum Generation Emergency Alert, the Operating Reserves 
credit otherwise provided by Section 3.2.3.(b) or Section 3.2.3(e) in connection with market-
based offers shall be limited as provided in subsections (n) or (m), respectively.  The Office of 
the Interconnection shall provide timely notice on its internet site of the commencement and 
termination of any of the actions described in subsection (i), (ii), or (iii) of this subsection (l) 
(collectively referred to as “MaxGen Conditions”).  Following the posting of notice of the 
commencement of a MaxGen Condition, a Market Seller may elect to submit a cost-based offer 
in accordance with Schedule 2 of the Operating Agreement, in which case subsections (m) and 
(n) shall not apply to such offer; provided, however, that such offer must be submitted in 
accordance with the deadlines in Section 1.10 for the submission of offers in the Day-ahead 
Energy Market or Real-time Energy Market, as applicable.  Submission of a cost-based offer 
under such conditions shall not be precluded by Section 1.9.7(b); provided, however, that the 
Market Seller must return to compliance with Section 1.9.7(b) when it submits its bid for the first 
Operating Day after termination of the MaxGen Condition. 
 



 

(m) For the Real-time Energy Market, if the Effective Offer Price (as defined below) for a 
market-based offer is greater than $1,000/MWh and greater than the Market Seller’s lowest 
available and applicable cost-based offer, the Market Seller shall not receive any credit for 
Operating Reserves.  For purposes of this subsection (m), the Effective Offer Price shall be the 
amount that, absent subsections (l) and (m), would have been credited for Operating Reserves for 
such Operating Day pursuant to Section 3.2.3(e) plus the Real-time Energy Market revenues for 
the hours that the offer is economic divided by the megawatt hours of energy provided during the 
hours that the offer is economic.  The hours that the offer is economic shall be:  (i) the hours that 
the offer price for energy is less than or equal to the Real-time Price for the relevant generation 
bus, (ii) the hours in which the offer for energy is greater than Locational Marginal Price and the 
unit is operated at the direction of the Office of the Interconnection that are in addition to any 
hours required due to the minimum run time or other operating constraint of the unit, and (iii) for 
any unit with a minimum run time of one hour or less and with more than one start available per 
day, any hours the unit operated at the direction of the Office of the Interconnection.   
 
(n) For the Day-ahead Energy Market, if notice of a MaxGen Condition is provided prior to 
10:30 a.m. on the day before the Operating Day for which transactions are being scheduled and 
the Effective Offer Price for a market-based offer is greater than $1,000/MWh and greater than 
the Market Seller’s lowest available and applicable cost-based offer, the Market Seller shall not  
receive any credit for Operating Reserves.  If notice of a MaxGen Condition is provided after 
10:30 a.m. on the day before the Operating Day for which transactions are being scheduled and 
the Effective Offer Price is greater than $1,000/MWh, the Market Seller shall receive credit for 
Operating Reserves determined in accordance with Section 3.2.3(b), subject to the limit on total 
compensation stated below.  If the Effective Offer Price is less than or equal to $1,000/MWh, 
regardless of when notice of a MaxGen Condition is provided, the Market Seller shall receive 
credit for Operating Reserves determined in accordance with Section 3.2.3(b), subject to the limit 
on total compensation stated below.  For purposes of this subsection (n), the Effective Offer 
Price shall be the amount that, absent subsections (l) and (n), would have been credited for 
Operating Reserves for such Operating Day divided by the megawatt hours of energy offered 
during the Specified Hours, plus the offer for energy during such hours.  The Specified Hours 
shall be the lesser of:  (1) the minimum run hours stated by the Market Seller in its Offer Data; 
and (2) either (i) for steam-electric generating units and for combined-cycle units when such 
units are operating in combined-cycle mode, the six consecutive hours of highest Day-ahead 
Price during such Operating Day when such units are running or (ii) for combustion turbine units 
and for combined-cycle units when such units are operating in combustion turbine mode, the two 
consecutive hours of highest Day-ahead Price during such Operating Day when such units are 
running.  Notwithstanding any other provision in this subsection, the total compensation to a 
Market Seller on any Operating Day that includes a MaxGen Condition shall not exceed 
$1,000/MWh during the Specified Hours, where such total compensation in each such hour is 
defined as the amount that, absent subsections (l) and (n), would have been credited for 
Operating Reserves for such Operating Day pursuant to Section 3.2.3(b) divided by the Specified 
Hours, plus the Day-ahead Price for such hour, and no Operating Reserves payments shall be 
made for any other hour of such Operating Day.  If a unit operates in real time at the direction of 
the Office of the Interconnection consistently with its day-ahead clearing, then subsection (m) 
does not apply. 
 



 

(o) Dispatchable pool-scheduled generation resources and dispatchable self-scheduled 
generation resources that follow dispatch shall not be assessed balancing Operating Reserve 
deviations.  Pool-scheduled generation resources and dispatchable self-scheduled generation 
resources that do not follow dispatch shall be assessed balancing Operating Reserve deviations in 
accordance with the calculations described in the PJM Manuals.  Ramp-limited desired MW 
values shall be used to determine generation resource real-time deviations from the resource’s 
day-ahead schedules.  
 
The Office of the Interconnection shall calculate a ramp-limited desired MW value for 
generation resources where the economic minimum and economic maximum are at least as far 
apart in real-time as they are in day-ahead according to the following parameters: 
 

(i) real-time economic minimum <= 105% of day-ahead economic minimum 
or day-ahead economic minimum plus 5 MW, whichever is greater. 

 
(ii) real-time economic maximum >= 95% day-ahead economic maximum or 

day-ahead economic maximum minus 5 MW, whichever is lower. 
 
The ramp-limited desired MW value for a generation resource shall be equal to: 

 
 
 
 
 
where: 
 
 1. UDStarget = UDS basepoint for the previous UDS case 
 2. AOutput = Unit’s output at case solution time 
 3. UDSLAtime = UDS look ahead time 
 4. Case_Eff_time = Time between base point changes 
 5. RL_Desired = Ramp-limited desired MW 
 
To determine if a generation resource is following dispatch the Office of the Interconnection 
shall determine the unit’s MW off dispatch and % off dispatch by using the lesser of the 
difference between the actual output and the UDS Basepoint or the actual output and ramp-
limited desired MW value.  The % off dispatch and MW off dispatch will be a time-weighted 
average over the course of an hour.  If the UDS Basepoint and the ramp-limited desired MW for 
the resource are unavailable, the Office of the Interconnection will determine the unit’s MW off 
dispatch and % off dispatch by calculating the lesser of the difference between the actual output 
and the UDS LMP Desired MW. 
 
A pool-scheduled or dispatchable self-scheduled resource is considered to be following dispatch 
if its actual output is between its ramp-limited desired MW value and UDS Basepoint, or if its % 
off dispatch is <= 10, or its hourly integrated Real-time MWh is within 5% or 5 MW (whichever 
is greater) of the hourly integrated ramp-limited desired MW.  A self-scheduled generator must 
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also be dispatched above economic minimum.  The degree of deviations for resources that are 
not following dispatch shall be determined in accordance with the following provisions:   
 

• A dispatchable self-scheduled resource that is not dispatched above economic 
minimum shall be assessed balancing Operating Reserve deviations according to the 
following formula: hourly integrated Real-time MWh – Day-Ahead MWh. 

 
• A resource that is dispatchable day-ahead but is Fixed Gen in real-time shall be 

assessed balancing Operating Reserve deviations according to the following formula: 
hourly integrated Real-time MWh – UDS LMP Desired MW. 

 
• Pool-scheduled generators that are not following dispatch shall be assessed balancing 

Operating Reserve deviations according to the following formula:  hourly integrated 
Real-time MWh – hourly integrated Ramp-Limited Desired MW. 

 
• If a resource’s real-time economic minimum is greater than its day-ahead economic 

minimum by 5% or 5 MW, whichever is greater, or its real-time economic maximum 
is less than its Day Ahead economic maximum by 5% or 5 MW, whichever is lower, 
and UDS LMP Desired MWh for the hour is either below the real time economic 
minimum or above the real time economic maximum, then balancing Operating 
Reserve deviations for the resource shall be assessed according to the following 
formula: hourly integrated Real time MWh – UDS LMP Desired MWh.  

 
• If a resource is not following dispatch and its % Off Dispatch is <= 20%, balancing 

Operating Reserve deviations shall be assessed according to the following formula: 
hourly integrated Real-time Mwh – hourly integrated Ramp-Limited Desired MW.  If 
deviation value is within 5% or 5 MW (whichever is greater) of Ramp-Limited 
Desired MW, balancing Operating Reserve deviations shall not be assessed.  

 
• If a resource is not following dispatch and its % off Dispatch is > 20%, balancing 

Operating Reserve deviations shall be assessed according to the following formula:  
hourly integrated Real time MWh – UDS LMP Desired MWh.  

 
• If a resource is not following dispatch, and the resource has tripped, for the hour the 

resource tripped and the hours it remains offline throughout its day-ahead schedule 
balancing Operating Reserve deviations shall be assessed according to the following 
formula:  hourly integrated Real time MWh – Day-Ahead MWh. 

 
• For resources that are not dispatchable in both the Day-Ahead and Real-time Energy 

Markets balancing Operating Reserve deviations shall be assessed according to the 
following formula:  hourly integrated Real-time MWh - Day-Ahead MWh. 

 
(o-1) Dispatchable economic load reduction resources that follow dispatch shall not be 
assessed balancing Operating Reserve deviations.  Economic load reduction resources that do not 
follow dispatch shall be assessed balancing Operating Reserve deviations as described in this 
subsection and as further specified in the PJM Manuals.   



 

The Desired MW quantity for such resources for each hour shall be the hourly integrated MW 
quantity to which the load reduction resource was dispatched for each hour (where the hourly 
integrated value is the average of the dispatched values as determined by the Office of the 
Interconnection for the resource for each hour). 

If the actual reduction quantity for the load reduction resource for a given hour deviates by no 
more than 20% above or below the Desired MW quantity, then no balancing Operating Reserve 
deviation will accrue for that hour.  If the actual reduction quantity for the load reduction 
resource for a given hour is outside the 20% bandwidth, the balancing Operating Reserve 
deviations will accrue for that hour in the amount of the absolute value of (Desired MW – actual 
reduction quantity).  For those hours where the actual reduction quantity is within the 20% 
bandwidth specified above, the load reduction resource will be eligible to be made whole for the 
total value of its offer as defined n section 3.3A of this Appendix.  Hours for which the actual 
reduction quantity is outside the 20% bandwidth will not be eligible for the make-whole 
payment.  If at least one hour is not eligible for make-whole payment based on the 20% criteria, 
then the resource will also not be made whole for its shutdown cost. 

(p) The Office of the Interconnection shall allocate the charges assessed pursuant to Section 
3.2.3(h) of Schedule 1 of this Agreement except those associated with the scheduling of units for 
Black Start service or testing of Black Start Units as provided in Schedule 6A of the PJM Tariff, 
to real-time deviations from day-ahead schedules or real-time load share plus exports depending 
on whether the underlying balancing Operating Reserve credits are related to resources 
scheduled during the reliability analysis for an Operating Day, or during the actual Operating 
Day. 

 
(i) For resources scheduled by the Office of the Interconnection during the 

reliability analysis for an Operating Day, the associated balancing 
Operating Reserve charges shall be allocated based on the reason the 
resource was scheduled according to the following provisions:  

 
(A) If the Office of the Interconnection determines during the 
reliability analysis for an Operating Day that a resource was committed to 
operate in real-time to augment the physical resources committed in the 
Day-ahead Energy Market to meet the forecasted real-time load plus the 
Operating Reserve requirement, the associated balancing Operating 
Reserve charges shall be allocated to real-time deviations from day-ahead 
schedules.   
 
(B) If the Office of the Interconnection determines during the 
reliability analysis for an Operating Day that a resource was committed to 
maintain system reliability, the associated balancing Operating Reserve 
charges shall be allocated according to ratio share of real time load plus 
export transactions.   
 



 

(C) If the Office of the Interconnection determines during the 
reliability analysis for an Operating Day that a resource with a day-ahead 
schedule is required to deviate from that schedule to provide balancing 
Operating Reserves, the associated balancing Operating Reserve charges 
shall be allocated pursuant to (A) or (B) above.   
 

(ii) For resources scheduled during an Operating Day, the associated 
balancing Operating Reserve charges shall be allocated according to the 
following provisions: 
 
(A) If the Office of the Interconnection directs a resource to operate 
during an Operating Day to provide balancing Operating Reserves, the 
associated balancing Operating Reserve charges shall be allocated 
according to ratio share of load plus exports.  The foregoing 
notwithstanding, charges will be assessed pursuant to this section only if 
the LMP at the resource’s bus does not meet or exceed the applicable offer 
of the resource for at least four-5-minute intervals during one or more 
discrete clock hours during each period the resource operated and 
produced MWs during the relevant Operating Day.   If a resource operated 
and produced MWs for less than four 5-minute intervals during one or 
more discrete clock hours during the relevant Operating Day, the charges 
for that resource during the hour it was operated less than four 5-minute 
intervals will be identified as being in the same category as identified for 
the Operating Reserves for the other discrete clock hours. 
 
(B) If the Office of the Interconnection directs a resource not covered 
by Section 3.2.3(h)(ii)(A) of Schedule 1 of this Agreement to operate in 
real-time during an Operating Day, the associated balancing Operating 
Reserve charges shall be allocated according to real-time deviations from 
day-ahead schedules.  

 
(q) The Office of the Interconnection shall determine regional balancing Operating Reserve 
rates for the Western and Eastern Regions of the PJM Region.  For the purposes of this section, 
the Western Region shall be the AEP, APS, ComEd, Duquesne, Dayton, ATSI, DEOK, EKPC 
transmission Zones, and the Eastern Region shall be the AEC, BGE, Dominion, PENELEC, 
PEPCO, ME, PPL, JCPL, PECO, DPL, PSEG, RE transmission Zones.  The regional balancing 
Operating Reserve rates shall be determined in accordance with the following provisions: 
 
 (i) The Office of the Interconnection shall calculate regional adder rates for the 
Eastern and Western Regions.  Regional adder rates shall be equal to the total balancing 
Operating Reserve credits paid to generators for transmission constraints that occur on 
transmission system capacity equal to or less than 345kv.  The regional adder rates shall be 
separated into reliability and deviation charges, which shall be allocated to real-time load or real-
time deviations, respectively.  Whether the underlying credits are designated as reliability or 
deviation charges shall be determined in accordance with Section 3.2.3(p). 
 



 

 (ii) The Office of the Interconnection shall calculate RTO balancing Operating 
Reserve rates.  RTO balancing Operating Reserve rates shall be equal to balancing Operating 
Reserve credits except those associated with the scheduling of units for Black Start service or 
testing of Black Start Units as provided in Schedule 6A of the PJM Tariff, in excess of the 
regional adder rates calculated pursuant to Section 3.2.3(q)(i) of Schedule 1 of this Agreement. 
The RTO balancing Operating Reserve rates shall be separated into reliability and deviation 
charges, which shall be allocated to real-time load or real-time deviations, respectively.  Whether 
the underlying credits are allocated as reliability or deviation charges shall be determined in 
accordance with Section 3.2.3(p). 
 
 (iii) Reliability and deviation regional balancing Operating Reserve rates shall be 
determined by summing the relevant RTO balancing Operating Reserve rates and regional adder 
rates. 
 
 (iv) If the Eastern and/or Western Regions do not have regional adder rates, the 
relevant regional balancing Operating Reserve rate shall be the reliability and/or deviation RTO 
balancing Operating Reserve rate. 
 
(r) Market Sellers that incur incremental operating costs for a generation resource greater 
than $2,000/MWh, determined in accordance with Schedule 2 of the Operating Agreement and 
PJM Manual 15, will be eligible to receive credit for Operating Reserves upon review of the 
Market Monitoring Unit and the Office of the Interconnection, and approval of the Office of the 
Interconnection.  Market Sellers must submit to the Office of the Interconnection and the Market 
Monitoring Unit all relevant documentation demonstrating the calculation of costs greater than 
$2,000/MWh.  The Office of the Interconnection must approve any Operating Reserve credits 
paid to a Market Seller under this subsection (r).   
 
3.2.3A Synchronized Reserve. 
 
(a) Each Market Participant that is a Load Serving Entity that is not part of an agreement to 
share reserves with external entities subject to the requirements in BAL-002 shall have an obligation 
for hourly Synchronized Reserve equal to its pro rata share of Synchronized Reserve 
requirements for the hour for each Reserve Zone and Reserve Sub-zone of the PJM Region, 
based on the Market Buyer’s total load (net of operating Behind The Meter Generation, but not 
to be less than zero) in such Reserve Zone or Reserve Sub-zone for the hour (“Synchronized 
Reserve Obligation”), less any amount obtained from condensers associated with provision of 
Reactive Services as described in section 3.2.3B(i) and any amount obtained from condensers 
associated with post-contingency operations, as described in section 3.2.3C(b).  Those entities 
that participate in an agreement to share reserves with external entities subject to the requirements in 
BAL-002 shall have their reserve obligations determined based on the stipulations in such agreement.  
A Market Participant that does not meet its hourly Synchronized Reserve Obligation shall be 
charged for the Synchronized Reserve dispatched by the Office of the Interconnection to meet 
such obligation at the Synchronized Reserve Market Clearing Price determined in accordance 
with subsection (d) of this section, plus the amounts, if any, described in subsections (g), (h) and 
(i) of this section. 
 



 

(b) A resource supplying Synchronized Reserve at the direction of the Office of the 
Interconnection, in excess of its hourly Synchronized Reserve Obligation, shall be credited as 
follows:  
 

i) Credits for Synchronized Reserve provided by generation resources that 
are then subject to the energy dispatch signals and instructions of the 
Office of the Interconnection and that increase their current output or 
Demand Resources that reduce their load in response to a Synchronized  
Reserve Event (“Tier 1 Synchronized Reserve”) shall be at the 
Synchronized Energy Premium Price less the hourly integrated real-time 
LMP, with the exception of those hours in which the Non-Synchronized 
Reserve Market Clearing Price for the applicable Reserve Zone or Reserve 
Sub-zone is not equal to zero.  During such hours, Tier 1 Synchronized 
Reserve resources shall be compensated at the Synchronized Reserve 
Market Clearing Price for the applicable Reserve Zone or Reserve Sub-
zone for the lesser of the hourly integrated amount of Tier 1 Synchronized 
Reserve attributed to the resource as calculated by the Office of the 
Interconnection, or the actual amount of Tier 1 Synchronized Reserve 
provided should a Synchronized Reserve Event occur. 

 
ii) Credits for Synchronized Reserve provided by generation resources that 

are synchronized to the grid but, at the direction of the Office of the 
Interconnection, are operating at a point that deviates from the Office of 
the Interconnection energy dispatch signals and instructions (“Tier 2 
Synchronized Reserve”) shall be the higher of (i) the Synchronized 
Reserve Market Clearing Price or (ii) the sum of (A) the Synchronized 
Reserve offer, and (B) the specific opportunity cost of the generation 
resource supplying the increment of Synchronized Reserve, as determined 
by the Office of the Interconnection in accordance with procedures 
specified in the PJM Manuals. 

 
iii) Credits for Synchronized Reserve provided by Demand Resources that are 

synchronized to the grid and accept the obligation to reduce load in 
response to a Synchronized Reserve Event initiated by the Office of the 
Interconnection shall be the sum of (i) the higher of (A) the Synchronized 
Reserve offer or (B) the Synchronized Reserve Market Clearing Price and 
(ii) if a Synchronized Reserve Event is actually initiated by the Office of 
the Interconnection and the Demand Resource reduced its load in response 
to the event, the fixed costs associated with achieving the load reduction, 
as specified in the PJM Manuals. 

 
(c) The Synchronized Reserve Energy Premium Price is the average of the five-minute 
Locational Marginal Prices calculated during the Synchronized Reserve Event plus an adder in 
an amount to be determined periodically by the Office of the Interconnection not less than fifty 
dollars and not to exceed one hundred dollars per megawatt hour.  
 



 

(d) The Synchronized Reserve Market Clearing Price shall be determined for each Reserve 
Zone and Reserve Sub-zone by the Office of the Interconnection for each hour of the Operating 
Day.  The hourly Synchronized Reserve Market Clearing Price shall be calculated as the average 
of all 5-minute clearing prices calculated during the operating hour.  Each 5-minute clearing 
price shall be calculated as the marginal cost of serving the next increment of demand for 
Synchronized Reserve in each Reserve Zone or Reserve Sub-zone, inclusive of Synchronized 
Reserve offer prices and opportunity costs.  When the Synchronized Reserve Requirement or 
Extended Synchronized Reserve Requirement in a Reserve Zone or Reserve Sub-zone cannot be 
met, the 5-minute clearing price shall be at least greater than or equal to the applicable Reserve 
Penalty Factor for the Reserve Zone or Reserve Sub-zone, but less than or equal to the sum of 
the Reserve Penalty Factors for the Synchronized Reserve Requirement and Primary Reserve 
Requirement for the Reserve Zone or Reserve Sub-zone.  If the Office of the Interconnection has 
initiated in a Reserve Zone or Reserve Sub-zone either a voltage reduction action as described in 
the PJM Manuals or a manual load dump action as described in the PJM Manuals, the 5-minute 
clearing price shall be the sum of the Reserve Penalty Factors for the Primary Reserve 
Requirement and the Synchronized Reserve Requirement for that Reserve Zone or Reserve Sub-
zone.  
 

The Reserve Penalty Factors for the Synchronized Reserve Requirement shall each be phased in 
as described below: 

i. $250/MWh for the 2012/2013 Delivery Year; 

ii. $400/MWh for the 2013/2014 Delivery Year; 

iii. $550/MWh for the 2014/2015 Delivery Year; and 

iv. $850/MWh as of the 2015/2016 Delivery Year. 

The Reserve Penalty Factor for the Extended Synchronized Reserve Requirement shall be 
$300/MWh.  
 
By no later than April 30 of each year, the Office of the Interconnection will analyze Market 
Participants’ response to prices exceeding $1,000/MWh on an annual basis and will provide its 
analysis to PJM stakeholders.  The Office of the Interconnection will also review this analysis to 
determine whether any changes to the Synchronized Reserve Penalty Factors are warranted for 
subsequent Delivery Year(s). 
 
(e) In determining the 5-minute Synchronized Reserve clearing price, the estimated unit-
specific opportunity cost for a generation resource shall be equal to the sum of (i) the product of 
(A) the Locational Marginal Price at the generation bus for the generation resource times (B) the 
megawatts of energy used to provide Synchronized Reserve submitted as part of the 
Synchronized Reserve offer and (ii) the product of (A) the deviation of the set point of the 
generation resource that is expected to be required in order to provide Synchronized Reserve 
from the generation resource’s expected output level if it had been dispatched in economic merit 
order times (B)  the difference between the Locational Marginal Price at the generation bus for 
the generation resource and the offer price for energy from the generation resource (at the 
megawatt level of the Synchronized Reserve set point for the resource) in the PJM Interchange 
Energy Market when the Locational Marginal Price at the generation bus is greater than the offer 



 

price for energy from the generation resource.  The opportunity costs for a Demand Resource 
shall be zero.  
 
(f) In determining the credit under subsection (b) to a resource selected to provide Tier 2 
Synchronized Reserve and that actively follows the Office of the Interconnection’s signals and 
instructions, the unit-specific opportunity cost of a generation resource shall be determined for 
each hour that the Office of the Interconnection requires a generation resource to provide Tier 2 
Synchronized Reserve and shall be equal to the sum of (i) the product of (A) the megawatts of 
energy used by the resource to provide Synchronized Reserve as submitted as part of the 
generation resource’s Synchronized Reserve offer times (B) the Locational Marginal Price at the 
generation bus of the generation resource, and  (ii) the product of (A) the deviation of the 
generation resource’s output necessary to follow the Office of the Interconnection’s signals and 
instructions from the generation resource’s expected output level if it had been dispatched in 
economic merit order, times (B)  the difference between the Locational Marginal Price at the 
generation bus for the generation resource and the offer price for energy from the generation 
resource (at the megawatt level of the Synchronized Reserve set point for the generation 
resource) in the PJM Interchange Energy Market when the Locational Marginal Price at the 
generation bus is greater than the offer price for energy from the generation resource.  The 
opportunity costs for a Demand Resource shall be zero.  
 
(g) Charges for Tier 1 Synchronized Reserve will be allocated in proportion to the amount of 
Tier 1 Synchronized Reserve applied to each Synchronized Reserve Obligation.  In the event 
Tier 1 Synchronized Reserve is provided by a Market Seller in excess of that Market Seller’s 
Synchronized Reserve Obligation, the remainder of the Tier 1 Synchronized Reserve that is not 
utilized to fulfill the Seller’s obligation will be allocated proportionately among all other 
Synchronized Reserve Obligations. 
 
(h) Any amounts credited for Tier 2 Synchronized Reserve in an hour in excess of the 
Synchronized Reserve Market Clearing Price in that hour shall be allocated and charged to each 
Market Participant that does not meet its hourly Synchronized Reserve Obligation in proportion 
to its purchases of Synchronized Reserve in megawatt-hours during that hour. 
 
(i) In the event the Office of the Interconnection needs to assign more Tier 2 Synchronized 
Reserve during an hour than was estimated as needed at the time the Synchronized Reserve 
Market Clearing Price was calculated for that hour due to a reduction in available Tier 1 
Synchronized Reserve, the costs of the excess Tier 2 Synchronized Reserve shall be allocated 
and charged to those providers of Tier 1 Synchronized Reserve whose available Tier 1 
Synchronized Reserve was reduced from the needed amount estimated during the Synchronized 
Reserve Market Clearing Price calculation, in proportion to the amount of the reduction in Tier 1 
Synchronized Reserve availability. 
 
(j) In the event a generation resource or Demand Resource that either has been assigned by 
the Office of the Interconnection or self-scheduled to provide Tier 2 Synchronized Reserve fails 
to provide the assigned or self-scheduled amount of Tier 2 Synchronized Reserve in response to 
a Synchronized Reserve Event, the resource will be credited for Tier 2 Synchronized Reserve 
capacity in the amount that actually responded for all hours the resource was assigned or self-



 

scheduled Tier 2 Synchronized Reserve on the Operating Day during which the event occurred. 
The determination of the amount of Synchronized Reserve credited to a resource shall be on an 
individual resource basis, not on an aggregate basis. 
The resource shall refund payments received for Tier 2 Synchronized Reserve it failed to 
provide.  For purposes of determining the amount of the payments to be refunded by a Market 
Participant, the Office of the Interconnection shall calculate the shortfall of Tier 2 Synchronized 
Reserve on an individual resource basis unless the Market Participant had multiple resources that 
were assigned or self-scheduled to provide Tier 2 Synchronized Reserve, in which case the 
shortfall will be determined on an aggregate basis.  For performance determined on an aggregate 
basis, the response of any resource that provided more Tier 2 Synchronized Reserve than it was 
assigned or self-scheduled to provide will be used to offset the performance of other resources 
that provided less Tier 2 Synchronized Reserve than they were assigned or self-scheduled to 
provide during a Synchronized Reserve Event, as calculated in the PJM Manuals.  The 
determination of a Market Participant’s aggregate response shall not be taken into consideration 
in the determination of the amount of Tier 2 Synchronized Reserve credited to each individual 
resource. 
 
The amount refunded shall be determined by multiplying the Synchronized Reserve Market 
Clearing Price by the amount of the shortfall of Tier 2 Synchronized Reserve, measured in 
megawatts, for all hours the resource was assigned or self-scheduled to provide Tier 2 
Synchronized Reserve for a period of time immediately preceding the Synchronized Reserve 
Event equal to the lesser of the average number of days between Synchronized Reserve Events, 
or the number of days since the resource last failed to provide the amount of Tier 2 Synchronized 
Reserve it was assigned or self-scheduled to provide in response to a Synchronized Reserve 
Event. The average number of days between Synchronized Reserve Events for purposes of this 
calculation shall be determined by an annual review of the twenty-four month period ending 
October 31 of the calendar year in which the review is performed, and shall be rounded down to 
a whole day value.  The Office of the Interconnection shall report the results of its annual review 
to stakeholders by no later than December 31, and the average number of days between 
Synchronized Reserve Events shall be effective as of the following January 1.  The refunded 
charges shall be allocated as credits to Market Participants based on its pro rata share of the 
Synchronized Reserve Obligation megawatts less any Tier 1 Synchronized Reserve applied to its 
Synchronized Reserve Obligation in the hour(s) of the Synchronized Reserve Event for the 
Reserve Sub-zone or Reserve Zone, except that Market Participants that incur a refund obligation 
and also have an applicable Synchronized Reserve Obligation during the hour(s) of the 
Synchronized Reserve Event shall not be included in the allocation of such refund credits.  If the 
event spans multiple hours, the refund credits will be prorated hourly based on the duration of 
the event within each clock hour. 
 
(k) The magnitude of response to a Synchronized Reserve Event by a generation resource or 
a Demand Resource, except for Batch Load Demand Resources covered by section 3.2.3A(l), is 
the difference between the generation resource’s output or the Demand Resource’s consumption 
at the start of the event and its output or consumption 10 minutes after the start of the event. In 
order to allow for small fluctuations and possible telemetry delays, generation resource output or 
Demand Resource consumption at the start of the event is defined as the lowest telemetered 
generator resource output or greatest Demand Resource consumption between one minute prior 



 

to and one minute following the start of the event.  Similarly, a generation resource's output or a 
Demand Resource's consumption 10 minutes after the event is defined as the greatest generator 
resource output or lowest Demand Resource consumption achieved between 9 and 11 minutes 
after the start of the event.    The response actually credited to a generation resource will be 
reduced by the amount the megawatt output of the generation resource falls below the level 
achieved after 10 minutes by either the end of the event or after 30 minutes from the start of the 
event, whichever is shorter.  The response actually credited to a Demand Resource will be 
reduced by the amount the megawatt consumption of the Demand Resource exceeds the level 
achieved after 10 minutes by either the end of the event or after 30 minutes from the start of the 
event, whichever is shorter. 
 
(l) The magnitude of response by a Batch Load Demand Resource that is at the stage in its 
production cycle when its energy consumption is less than the level of megawatts in its offer at 
the start of a Synchronized Reserve Event shall be the difference between (i) the Batch Load 
Demand Resource’s consumption at the end of the Synchronized Reserve Event and (ii) the 
Batch Load Demand Resource’s consumption during the minute within the ten minutes after the 
end of the Synchronized Reserve Event in which the Batch Load Demand Resource’s 
consumption was highest and for which its consumption in all subsequent minutes within the ten 
minutes was not less than fifty percent of the consumption in such minute; provided that, the 
magnitude of the response shall be zero if, when the Synchronized Reserve Event commences, 
the scheduled off-cycle stage of the production cycle is greater than ten minutes. 
 
3.2.3A.001  Non-Synchronized Reserve. 
 
(a) Each Market Participant that is a Load Serving Entity that is not part of an agreement to 
share reserves with external entities subject to the requirements in BAL-002 shall have an obligation 
for hourly Non-Synchronized Reserve equal to its pro rata share of Non-Synchronized Reserve 
assigned for the hour for each Reserve Zone and Reserve Sub-zone of the PJM Region, based on 
the Market Buyer’s total load (net of operating Behind The Meter Generation, but not to be less 
than zero) in such Reserve Zone and Reserve Sub-zone for the hour (“Non-Synchronized 
Reserve Obligation”).  Those entities that participate in an agreement to share reserves with external 
entities subject to the requirements in BAL-002 shall have their reserve obligations determined based 
on the stipulations in such agreement.  A Market Participant that does not meet its hourly Non-
Synchronized Reserve Obligation shall be charged for the Non-Synchronized Reserve dispatched 
by the Office of the Interconnection to meet such obligation at the Non-Synchronized Reserve 
Market Clearing Price determined in accordance with subsection (c) below, plus the amounts, if 
any, described in subsection (f) below. 
 
(b) Credits for Non-Synchronized Reserve provided by generation resources that are not 
operating for energy at the direction of the Office of the Interconnection specifically for the 
purpose of providing Non-Synchronized Reserve shall be the higher of (i) the Non-Synchronized 
Reserve Market Clearing Price or (ii) the specific opportunity cost of the generation resource 
supplying the increment of Non-Synchronized Reserve, as determined by the Office of the 
Interconnection in accordance with procedures specified in the PJM Manuals.     
 
(c) The Non-Synchronized Reserve Market Clearing Price shall be determined for each 
Reserve Zone and Reserve Sub-zone by the Office of the Interconnection for each hour of the 



 

Operating Day.  The hourly Non-Synchronized Reserve Market Clearing Price shall be 
calculated as the average of all 5-minute clearing prices calculated during the operating hour.  
Each 5-minute clearing price shall be calculated as the marginal cost of procuring sufficient Non-
Synchronized Reserves and/or Synchronized Reserves in each Reserve Zone or Reserve Sub-
zone inclusive of opportunity costs associated with meeting the Primary Reserve Requirement or 
Extended Primary Reserve Requirement.  When the Primary Reserve Requirement or Extended 
Primary Reserve Requirement in a Reserve Zone or Reserve Sub-zone cannot be met at a price 
less than or equal to the applicable Reserve Penalty Factor, the 5-minute clearing price for Non-
Synchronized Reserve shall be at least greater than or equal to the applicable Reserve Penalty 
Factor for the Reserve Zone or Reserve Sub-zone, but less than or equal to the Reserve Penalty 
Factor for the Primary Reserve Requirement for the Reserve Zone or Reserve Sub-zone.  If the 
Office of the Interconnection has initiated in a Reserve Zone or Reserve Sub-zone either a 
voltage reduction action as described in the PJM Manuals or a manual load dump action as 
described in the PJM Manuals, the 5-minute clearing price shall be the Reserve Penalty Factor 
for the Primary Reserve Requirement for that Reserve Zone or Reserve Sub-zone. 

The Reserve Penalty Factors for the Primary Reserve Requirement shall each be phased in as 
described below: 

i. $250/MWh for the 2012/2013 Delivery Year; 

ii. $400/MWh for the 2013/2014 Delivery Year; 

iii. $550/MWh for the 2014/2015 Delivery Year; and 

iv. $850/MWh as of the 2015/2016 Delivery Year. 

The Reserve Penalty Factor for the Extended Primary Reserve Requirement shall be $300/MWh.  

By no later than April 30 of each year, the Office of the Interconnection will analyze Market 
Participants’ response to prices exceeding $1,000/MWh on an annual basis and will provide its 
analysis to PJM stakeholders.  The Office of the Interconnection will also review this analysis to 
determine whether any changes to the Primary Reserve Penalty Factors are warranted for 
subsequent Delivery Year(s).  

(d) In determining the 5-minute Non-Synchronized Reserve clearing price, the unit-specific 
opportunity cost for a generation resource that is not providing energy because they are 
providing Non-Synchronized Reserves shall be equal to the product of (A) the deviation of the 
generation resource’s output necessary to follow the Office of the Interconnection’s signals and 
instructions from the generation resource’s expected output level if it had been dispatched in 
economic merit order times, (B) the Locational Marginal Price at the generation bus for the 
generation resource, minus (C) the applicable offer for energy from the generation resource in 
the PJM Interchange Energy Market.   
 
(e) In determining the credit under subsection (b) to a resource selected to provide Non-
Synchronized Reserve and that follows the Office of the Interconnection’s signals and 
instructions, the unit-specific opportunity cost of a generation resource shall be determined for 
each hour that the Office of the Interconnection requires a generation resource to provide Non-
Synchronized Reserve and shall be equal to the product of (A) the deviation of the generation 
resource’s output necessary to follow the Office of the Interconnection’s signals and instructions 
from the generation resource’s expected output level if it had been dispatched in economic merit 



 

order, times (B) the Locational Marginal Price at the generation bus for the generation resource, 
minus (C) the applicable offer for energy from the generation resource in the PJM Interchange 
Energy Market.   
(f) Any amounts credited for Non-Synchronized Reserve in an hour in excess of the Non-
Synchronized Reserve Market Clearing Price in that hour shall be allocated and charged to each 
Market Participant that does not meet its hourly Non-Synchronized Reserve Obligation in 
proportion to its purchases of Non-Synchronized Reserve in megawatt-hours during that hour. 
 
(g) The magnitude of response to a Non-Synchronized Reserve Event by a generation 
resource is the difference between the generation resource’s output at the start of the event and 
its output 10 minutes after the start of the event.  In order to allow for small fluctuations and 
possible telemetry delays, generation resource output at the start of the event is defined as the 
lowest telemetered generator resource output between one minute prior to and one minute 
following the start of the event.  Similarly, a generation resource's output 10 minutes after the 
start of the event is defined as the greatest generator resource output achieved between 9 and 11 
minutes after the start of the event.  The response actually credited to a generation resource will 
be reduced by the amount the megawatt output of the generation resource falls below the level 
achieved after 10 minutes by either the end of the event or after 30 minutes from the start of the 
event, whichever is shorter.   
 
(h) In the event a generation resource that has been assigned by the Office of the 
Interconnection to provide Non-Synchronized Reserve fails to provide the assigned amount of 
Non-Synchronized Reserve in response to a Non-Synchronized Reserve Event, the resource will 
be credited for Non-Synchronized Reserve capacity in the amount that actually responded for the 
contiguous hours the resource was assigned Non-Synchronized Reserve during which the event 
occurred. 

 
3.2.3A.01  Day-ahead Scheduling Reserves. 
 
(a) The Office of the Interconnection shall satisfy the Day-ahead Scheduling Reserves 
Requirement by procuring Day-ahead Scheduling Reserves in the Day-ahead Scheduling 
Reserves Market from Day-ahead Scheduling Reserves Resources, provided that Demand 
Resources shall be limited to providing the lesser of any limit established by the Reliability First 
Corporation or SERC, as applicable, or twenty-five percent of the total Day-ahead Scheduling 
Reserves Requirement.  Day-ahead Scheduling Reserves Resources that clear in the Day-ahead 
Scheduling Reserves Market shall receive a Day-ahead Scheduling Reserves schedule from the 
Office of the Interconnection for the relevant Operating Day.  PJMSettlement shall be the 
Counterparty to the purchases and sales of Day-ahead Scheduling Reserves in the PJM 
Interchange Energy Market; provided that PJMSettlement shall not be a contracting party to 
bilateral transactions between Market Participants or with respect to a self-schedule or self-
supply of generation resources by a Market Buyer to satisfy its Day-ahead Scheduling Reserves 
Requirement. 
 
(b) A Day-ahead Scheduling Reserves Resource that receives a Day-ahead Scheduling 
Reserves schedule pursuant to subsection (a) of this section shall be paid the hourly Day-ahead 



 

Scheduling Reserves Market clearing price for the MW obligation in each hour of the schedule, 
subject to meeting the requirements of subsection (c) of this section. 
 
(c) To be eligible for payment pursuant to subsection (b) of this section, Day-ahead 
Scheduling Reserves Resources shall comply with the following provisions: 
 

(i) Generation resources with a start time greater than thirty minutes are 
required to be synchronized and operating at the direction of the Office of 
the Interconnection during the resource’s Day-ahead Scheduling Reserves 
schedule and shall have a dispatchable range equal to or greater than the 
Day-ahead Scheduling Reserves schedule. 

 
(ii) Generation resources and Demand Resources with start times or shut-

down times, respectively, equal to or less than 30 minutes are required to 
respond to dispatch directives from the Office of the Interconnection 
during the resource’s Day-ahead Scheduling Reserves schedule.  To meet 
this requirement the resource shall be required to start or shut down within 
the specified notification time plus its start or shut down time, provided 
that such time shall be less than thirty minutes. 

 
(iii) Demand Resources with a Day-ahead Scheduling Reserves schedule shall 

be credited based on the difference between the resource’s MW 
consumption at the time the resource is directed by the Office of the 
Interconnection to reduce its load (starting MW usage) and the resource’s 
MW consumption at the time when the Demand Resource is no longer 
dispatched by PJM (ending MW usage).  For the purposes of this 
subsection, a resource’s starting MW usage shall be the greatest 
telemetered consumption between one minute prior to and one minute 
following the issuance of a dispatch instruction from the Office of the 
Interconnection, and a resource’s ending MW usage shall be the lowest 
consumption between one minute before and one minute after a dispatch 
instruction from the Office of the Interconnection that is no longer 
necessary to reduce. 

 
(iv) Notwithstanding subsection (iii) above, the credit for a Batch Load 

Demand Resource that is at the stage in its production cycle when its 
energy consumption is less than the level of megawatts in its offer at the 
time the resource is directed by the Office of the Interconnection to reduce 
its load shall be the difference between (i) the “ending MW usage” (as 
defined above) and (ii) the Batch Load Demand Resource’s consumption 
during the minute within the ten minutes after the time of the “ending MW 
usage” in which the Batch Load Demand Resource’s consumption was 
highest and for which its consumption in all subsequent minutes within the 
ten minutes was not less than fifty percent of the consumption in such 
minute; provided that, the credit shall be zero if, at the time the resource is 
directed by the Office of the Interconnection to reduce its load, the 



 

scheduled off-cycle stage of the production cycle is greater than the 
timeframe for which the resource was dispatched by PJM. 

 
Resources that do not comply with the provisions of this subsection (c) shall not be eligible to 
receive credits pursuant to subsection (b) of this section. 
 

(d) The hourly credits paid to Day-ahead Scheduling Reserves Resources satisfying the 
Base Day-ahead Scheduling Reserves Requirement (“Base Day-ahead Scheduling Reserves 
credits”) shall equal the ratio of the Base Day-ahead Scheduling Reserves Requirement to the 
Day-ahead Scheduling Reserves Requirement, multiplied by the total credits paid to Day-ahead 
Scheduling Reserves Resources, and are allocated as Base Day-ahead Scheduling Reserves 
charges per paragraph (i) below.  The hourly credits paid to Day-ahead Scheduling Reserve 
Resources satisfying the Additional Day-ahead Scheduling Reserve Requirement (“Additional 
Day-ahead Scheduling Reserves credits”) shall equal the ratio of the Additional Day-ahead 
Scheduling Reserves Requirement to the Day-ahead Scheduling Reserves Requirement, 
multiplied by the total credits paid to Day-ahead Scheduling Reserves Resources and are 
allocated as Additional Day-ahead Scheduling Reserves charges per paragraph (ii) below.      

 
(i) A Market Participant’s Base Day-ahead Scheduling Reserves charge is equal to 

the ratio of the Market Participant’s hourly obligation to the total hourly 
obligation of all Market Participants in the PJM Region, multiplied by the Base 
Day-ahead Scheduling Reserves credits. The hourly obligation for each Market 
Participant is a megawatt representation of the portion of the Base Day-ahead 
Scheduling Reserves credits that the Market Participant is responsible for paying 
to PJM.  The hourly obligation is equal to the Market Participant’s load ratio 
share of the total megawatt volume of Base Day-ahead Scheduling Reserves 
resources (described below), based on the Market Participant’s total hourly load 
(net of operating Behind The Meter Generation, but not to be less than zero) to the 
total hourly load of all Market Participants in the PJM Region.  The total 
megawatt volume of Base Day-ahead Scheduling Reserves resources equals the 
ratio of the Base Day-ahead Scheduling Reserves Requirement to the Day-ahead 
Scheduling Reserves Requirement multiplied by the total volume of Day-ahead 
Scheduling Reserves megawatts paid pursuant to paragraph (c) of this section.  A 
Market Participant’s hourly Day-ahead Scheduling Reserves obligation can be 
further adjusted by any Day-ahead Scheduling Reserve bilateral transactions.   

 
(ii)  Additional Day-ahead Scheduling Reserves credits shall be charged hourly to 

Market Participants that are net purchasers in the Day-ahead Energy Market based 
on its positive demand difference ratio share.  The positive demand difference for 
each Market Participant is the difference between its real-time load (net of 
operating Behind The Meter Generation, but not to be less than zero) and cleared 
Demand Bids in the Day-ahead Energy Market, net of cleared Increment Offers 
and cleared Decrement Bids in the Day-ahead Energy Market, when such value is 
positive.  Net purchasers in the Day-ahead Energy Market are those Market 
Participants that have cleared Demand Bids plus cleared Decrement Bids in 
excess of its amount of cleared Increment Offers in the Day-ahead Energy 



 

Market.  If there are no Market Participants with a positive demand difference, the 
Additional Day-ahead Scheduling Reserves credits are allocated according to 
paragraph (i) above. 

(e) If the Day-ahead Scheduling Reserves Requirement is not satisfied through the operation 
of subsection (a) of this section, any additional Operating Reserves required to meet the 
requirement shall be scheduled by the Office of the Interconnection pursuant to Section 3.2.3 of 
Schedule 1 of this Agreement.  
 
3.2.3B Reactive Services. 
 
(a) A Market Seller providing Reactive Services at the direction of the Office of the 
Interconnection shall be credited as specified below for the operation of its resource.  These 
provisions are intended to provide payments to generating units when the LMP dispatch 
algorithms would not result in the dispatch needed for the required reactive service.  LMP will be 
used to compensate generators that are subject to redispatch for reactive transfer limits. 
 
(b) At the end of each Operating Day, where the active energy output of a Market Seller’s 
resource is reduced or suspended at the request of the Office of the Interconnection for the 
purpose of maintaining reactive reliability within the PJM Region, the Market Seller shall be 
credited according to Sections 3.2.3B(c) & 3.2.3B(d).  
 
(c) A Market Seller providing Reactive Services from either a steam-electric generating unit 
or combined cycle unit operating in combined cycle mode, where such unit is pool-scheduled (or 
self-scheduled, if operating according to Section 1.10.3 (c) hereof), and where the hourly 
integrated, real time LMP at the unit’s bus is higher than the price offered by the Market Seller 
for energy from the unit at the level of output requested by the Office of the Interconnection (as 
indicated either by the desired MWs of output from the unit determined by PJM’s unit dispatch 
system or as directed by the PJM dispatcher through a manual override) shall be compensated for 
lost opportunity cost by receiving a credit hourly in an amount equal to the product of (A) the 
deviation of the generating unit’s output necessary to follow the Office of the Interconnection’s 
signals and the generating unit’s expected output level if it had been dispatched in economic 
merit order, times (B) the Real-time Price at the generation bus for the generating unit, minus (C) 
the applicable offer for energy on which the generating unit was committed in the Real-time 
Energy Market, provided that the resulting outcome is greater than $0.00.  This equation is 
represented as (A*B) - C.  
 
The deviation of the generating unit’s output is equal to the lesser of the PJM forecasted output 
for the unit or level of output for the unit determined according to the point on the scheduled 
offer curve on which the unit was operating corresponding to the hourly integrated real time 
Locational Marginal Price, and shall be limited to the lesser of the unit’s Economic Maximum or 
the unit’s Maximum Facility Output, minus the actual hourly integrated output of the unit. 
 
For pool-scheduled generating units, their applicable offer for energy is the offer on which the 
resource was committed.   For self-scheduled generating units, their applicable offer for energy 
shall equal the real-time scheduled offer curve on which the unit was operating, unless such 
schedule was a price-based schedule and the offer associated with that price schedule is less than 



 

the cost-based offer provided for the unit, in which case the offer for the unit will be determined 
from the cost-based schedule. 
 
(d) A Market Seller providing Reactive Services from either a combustion turbine unit or 
combined cycle unit operating in simple cycle mode that is pool scheduled (or self-scheduled, if 
operating according to Section 1.10.3 (c) hereof), operated as requested by the Office of the 
Interconnection, shall be compensated for lost opportunity cost, limited to the lesser of the unit’s 
Economic Maximum or the unit’s Maximum Facility Output, if either of the following 
conditions occur: 
 

(i) if the unit output is reduced at the direction of the Office of the 
Interconnection and the real time LMP at the unit’s bus is higher than the price 
offered by the Market Seller for energy from the unit at the level of output 
requested by the Office of the Interconnection as directed by the PJM dispatcher, 
then the Market Seller shall be credited in a manner consistent with that described 
above in Section 3.2.3B(c) for a steam unit or a combined cycle unit operating in 
combined cycle mode. 
 
(ii) if the unit is scheduled to produce energy in the day-ahead market, but the 
unit is not called on by PJM and does not operate in real time, then the Market 
Seller shall be credited hourly in an amount equal to the higher of (i) {(URTLMP 
– UDALMP) x DAG, or (ii) {(URTLMP – UB) x DAG where: 
 
URTLMP equals the real time LMP at the unit’s bus; 
 
UDALMP equals the day-ahead LMP at the unit’s bus; 
 
DAG equals the day-ahead scheduled unit output for the hour; 
 
UB equals the offer price for the unit determined according to the schedule on 
which the unit was committed day-ahead, unless such schedule was a price-based 
schedule and the offer associated with that price-based schedule is less than the 
cost-based offer for the unit, in which case the offer for the unit will be 
determined based on the cost-based schedule; and 
 
where URTLMP - UDALMP and URTLMP – UB shall not be negative. 

 
(e) At the end of each Operating Day, where the active energy output of a Market Seller’s 
unit is increased at the request of the Office of the Interconnection for the purpose of maintaining 
reactive reliability within the PJM Region and the offered price of the energy is above the real-
time LMP at the unit’s bus, the Market Seller shall be credited according to Section 3.2.3B(f). 
 
(f) A Market Seller providing Reactive Services from either a  steam-electric generating 
unit, combined cycle unit or combustion turbine unit, where such unit is pool scheduled (or self-
scheduled, if operating according to Section 1.10.3 (c) hereof), and where the hourly integrated, 
real time LMP at the unit’s bus is lower than the price offered by the Market Seller for energy 



 

from the unit at the level of output requested by the Office of the Interconnection (as indicated 
either by the desired MWs of output from the unit determined by PJM’s unit dispatch system or 
as directed by the PJM dispatcher through a manual override), shall receive a credit hourly in an 
amount equal to {(AG - LMPDMW) x (UB - URTLMP)}where: 
 

AG equals the actual hourly integrated output of the unit; 
 
LMPDMW equals the level of output for the unit determined according to the 
point on the scheduled offer curve on which the unit was operating corresponding 
to the hourly integrated real time LMP at the unit’s bus and adjusted for any 
Regulation or Tier 2 Synchronized Reserve assignments; 
 
UB equals the unit offer for that unit for which output is increased, determined 
according to the  real time scheduled offer curve on which the unit was operating; 
 
URTLMP equals the real time LMP at the unit’s bus; and 
 
where UB - URTLMP shall not be negative.   

 
(g) A Market Seller providing Reactive Services from a hydroelectric resource where such 
resource is pool scheduled (or self-scheduled, if operating according to Section 1.10.3 (c) 
hereof), and where the output of such resource is altered from the schedule submitted by the 
Market Seller for the purpose of maintaining reactive reliability at the request of the Office of the 
Interconnection, shall be compensated for lost opportunity cost in the same manner as provided 
in sections 3.2.2(d) and 3.2.3A(f) and further detailed in the PJM Manuals. 
 
(h) If a Market Seller believes that, due to specific pre-existing binding commitments to 
which it is a party, and that properly should be recognized for purposes of this section, the above 
calculations do not accurately compensate the Market Seller for lost opportunity cost associated 
with following the Office of the Interconnection’s dispatch instructions to reduce or suspend a 
unit’s output for the purpose of maintaining reactive reliability, then the Office of the 
Interconnection, the Market Monitoring Unit and the individual Market Seller will discuss a 
mutually acceptable, modified amount of such alternate lost opportunity cost compensation, 
taking into account the specific circumstances binding on the Market Seller.  Following such 
discussion, if the Office of the Interconnection accepts a modified amount of alternate lost 
opportunity cost compensation, the Office of the Interconnection shall invoice the Market Seller 
accordingly.  If the Market Monitoring Unit disagrees with the modified amount of alternate lost 
opportunity cost compensation, as accepted by the Office of the Interconnection, it will exercise 
its powers to inform the Commission staff of its concerns. 
 
(i) The amount of Synchronized Reserve provided by generating units maintaining reactive 
reliability shall be counted as Synchronized Reserve satisfying the overall PJM Synchronized 
Reserve requirements.  Operators of these generating units shall be notified of such provision, 
and to the extent a generating unit’s operator indicates that the generating unit is capable of 
providing Synchronized Reserve, shall be subject to the same requirements contained in Section 
3.2.3A regarding provision of Tier 2 Synchronized Reserve.  At the end of each Operating Day, 



 

to the extent a condenser operated to provide Reactive Services also provided Synchronized 
Reserve, a Market Seller shall be credited for providing synchronous condensing for the purpose 
of maintaining reactive reliability at the request of the Office of the Interconnection, in an 
amount equal to the higher of (i) the hourly Synchronized Reserve Market Clearing Price for 
each hour a generating unit provided synchronous condensing multiplied by the amount of 
Synchronized reserve provided by the synchronous condenser or (ii) the sum of (A) the 
generating unit’s hourly cost to provide synchronous condensing, calculated in accordance with 
the PJM Manuals, (B) the hourly product of MW energy usage for providing synchronous 
condensing multiplied by the real time LMP at the generating unit’s bus, (C) the generating 
unit’s startup-cost of providing synchronous condensing, and (D) the unit-specific lost 
opportunity cost of the generating resource supplying the increment of Synchronized Reserve as 
determined by the Office of the Interconnection in accordance with procedures specified in the 
PJM Manuals. To the extent a condenser operated to provide Reactive Services was not also 
providing Synchronized Reserve, the Market Seller shall be credited only for the generating 
unit’s cost to condense, as described in (ii) above.  The total Synchronized Reserve Obligations 
of all Load Serving Entities under section 3.2.3A(a) in the zone where these condensers are 
located shall be reduced by the amount counted as satisfying the PJM Synchronized Reserve 
requirements.  The Synchronized Reserve Obligation of each Load Serving Entity in the zone 
under section 3.2.3A(a) shall be reduced to the same extent that the costs of such condensers 
counted as Synchronized Reserve are allocated to such Load Serving Entity pursuant to 
subsection (l) below. 
 
(j) A Market Seller’s pool scheduled steam-electric generating unit or combined cycle unit 
operating in combined cycle mode, that is not committed to operate in the Day-ahead Market, 
but that is directed by the Office of the Interconnection to operate solely for the purpose of 
maintaining reactive reliability, at the request of the Office of the Interconnection, shall be 
credited in the amount of the unit’s offered price for start-up and no-load fees.  The unit also 
shall receive, if applicable, compensation in accordance with Sections 3.2.3B(e)-(f). 
 
(k) The sum of the foregoing credits as specified in Sections 3.2.3B(b)-(j) shall be the cost of 
Reactive Services for the purpose of maintaining reactive reliability for the Operating Day and 
shall be separately determined for each transmission zone in the PJM Region based on whether 
the resource was dispatched for the purpose of maintaining reactive reliability in such 
transmission zone. 
 
(l) The cost of Reactive Services for the purpose of maintaining reactive reliability in a 
transmission zone in the PJM Region for each Operating Day shall be allocated and charged to 
each Market Participant in proportion to its deliveries of energy to load (net of operating Behind 
The Meter Generation) in such transmission zone, served under Network Transmission Service, 
in megawatt-hours during that Operating Day, as compared to all such deliveries for all Market 
Participants in such transmission zone.   
 
(m) Generating units receiving dispatch instructions from the Office of the Interconnection 
under the expectation of increased actual or reserve reactive shall inform the Office of the 
Interconnection dispatcher if the requested reactive capability is not achievable.  Should the 
operator of a unit receiving such instructions realize at any time during which said instruction is 



 

effective that the unit is not, or likely would not be able to, provide the requested amount of 
reactive support, the operator shall as soon as practicable inform the Office of the 
Interconnection dispatcher of the unit’s inability, or expected inability, to provide the required 
reactive support, so that the associated dispatch instruction may be cancelled.  PJM Performance 
Compliance personnel will audit operations after-the-fact to determine whether a unit that has 
altered its active power output at the request of the Office of the Interconnection has provided the 
actual reactive support or the reactive reserve capability requested by the Office of the 
Interconnection.  PJM shall utilize data including, but not limited to, historical reactive 
performance and stated reactive capability curves in order to make this determination, and may 
withhold such compensation as described above if reactive support as requested by the Office of 
the Interconnection was not or could not have been provided.  
 
3.2.3C Synchronous Condensing for Post-Contingency Operation. 
 
(a) Under normal circumstances, PJM operates generation out of merit order to control 
contingency overloads when the flow on the monitored element for loss of the contingent 
element (“contingency flow”) exceeds the long-term emergency rating for that facility, typically 
a 4-hour or 2-hour rating.  At times however, and under certain, specific system conditions, PJM 
does not operate generation out of merit order for certain contingency overloads until the 
contingency flow on the monitored element exceeds the 30-minute rating for that facility (“post-
contingency operation”).  In conjunction with such operation, when the contingency flow on 
such element exceeds the long-term emergency rating, PJM operates synchronous condensers in 
the areas affected by such constraints, to the extent they are available, to provide greater 
certainty that such resources will be capable of producing energy in sufficient time to reduce the 
flow on the monitored element below the normal rating should such contingency occur. 
 
(b) The amount of Synchronized Reserve provided by synchronous condensers associated 
with post-contingency operation shall be counted as Synchronized Reserve satisfying the PJM 
Synchronized Reserve requirements.  Operators of these generation units shall be notified of 
such provision, and to the extent a generation unit’s operator indicates that the generation unit is 
capable of providing Synchronized Reserve, shall be subject to the same requirements contained 
in Section 3.2.3A regarding provision of Tier 2 Synchronized Reserve.  At the end of each 
Operating Day, to the extent a condenser operated in conjunction with post-contingency 
operation also provided Synchronized Reserve, a Market Seller shall be credited for providing 
synchronous condensing in conjunction with post-contingency operation at the request of the 
Office of the Interconnection, in an amount equal to the higher of (i) the hourly Synchronized 
Reserve Market Clearing Price for each hour a generation resource provided synchronous 
condensing multiplied by the amount of Synchronized Reserve provided by the synchronous 
condenser or (ii) the sum of (A) the generation resource’s hourly cost to provide synchronous 
condensing, calculated in accordance with the PJM Manuals, (B) the hourly product of the 
megawatts of energy used to provide synchronous condensing multiplied by the real-time LMP 
at the generation bus of the generation resource, (C) the generation resource’s start-up cost of 
providing synchronous condensing, and (D) the unit-specific lost opportunity cost of the 
generation resource supplying the increment of Synchronized Reserve as determined by the 
Office of the Interconnection in accordance with procedures specified in the PJM Manuals.  To 
the extent a condenser operated in association with post-contingency constraint control was not 



 

also providing Synchronized Reserve, the Market Seller shall be credited only for the generation 
unit’s cost to condense, as described in (ii) above.  The total Synchronized Reserve Obligations 
of all Load Serving Entities under section 3.2.3A(a) in the zone where these condensers are 
located shall be reduced by the amount counted as satisfying the PJM Synchronized Reserve 
requirements.  The Synchronized Reserve Obligation of each Load Serving Entity in the zone 
under section 3.2.3A(a) shall be reduced to the same extent that the costs of such condensers 
counted as Synchronized Reserve are allocated to such Load Serving Entity pursuant to 
subsection (d) below. 
 
(c) The sum of the foregoing credits as specified in section 3.2.3C(b) shall be the cost of 
synchronous condensers associated with post-contingency operations for the Operating Day and 
shall be separately determined for each transmission zone in the PJM Region based on whether 
the resource was dispatched in association with post-contingency operation in such transmission 
zone. 
 
(d) The cost of synchronous condensers associated with post-contingency operations in a 
transmission zone in the PJM Region for each Operating Day shall be allocated and charged to 
each Market Participant in proportion to its deliveries of energy to load (net of operating Behind 
The Meter Generation) in such transmission zone, served under Network Transmission Service, 
in megawatt-hours during that Operating Day, as compared to all such deliveries for all Market 
Participants in such transmission zone. 
 
3.2.4 Transmission Congestion Charges. 
 
Each Market Buyer shall be assessed Transmission Congestion Charges as specified in Section 5 
of this Schedule. 
 
3.2.5 Transmission Loss Charges. 
 
Each Market Buyer shall be assessed Transmission Loss Charges as specified in Section 5 of this 
Schedule. 
 
3.2.6 Emergency Energy. 
 
(a) When the Office of the Interconnection has implemented Emergency procedures, 
resources offering Emergency energy are eligible to set real-time Locational Marginal Prices, 
capped at the energy offer cap plus the sum of the applicable Reserve Penalty Factors for the 
Synchronized Reserve Requirement and Primary Reserve Requirement, provided that the 
Emergency energy is needed to meet demand in the PJM Region. 
 
(b) Market Participants shall be allocated a proportionate share of the net cost of Emergency 
energy purchased by the Office of the Interconnection.  Such allocated share during each hour of 
such Emergency energy purchase shall be in proportion to the amount of each Market 
Participant’s real-time deviation from its net PJM Interchange in the Day-ahead Energy Market, 
whenever that deviation increases the Market Participant’s spot market purchases or decreases its 



 

spot market sales.  This deviation shall not include any reduction or suspension of output of pool 
scheduled resources requested by PJM to manage an Emergency within the PJM Region. 
 
(c) Net revenues in excess of Real-time Prices attributable to sales of energy in connection 
with Emergencies to other Control Areas shall be credited to Market Participants during each 
hour of such Emergency energy sale in proportion to the sum of (i) each Market Participant’s 
real-time deviation from its net PJM Interchange in the Day-ahead Energy Market, whenever that 
deviation increases the Market Participant’s spot market purchases or decreases its spot market 
sales, and (ii) each Market Participant’s energy sales from within the PJM Region to entities 
outside the PJM Region that have been curtailed by PJM. 
 
(d) The net costs or net revenues associated with sales or purchases of hourly energy in 
connection with a Minimum Generation Emergency in the PJM Region, or in another Control 
Area, shall be allocated during each hour of such Emergency sale or purchase to each Market 
Participant in proportion to the amount of each Market Participant’s real-time deviation from its 
net PJM Interchange in the Day-ahead Market, whenever that deviation increases the Market 
Participant’s spot market sales or decreases its spot market purchases. 
 
3.2.7 Billing. 
 
(a) PJMSettlement shall prepare a billing statement each billing cycle for each Market Buyer 
in accordance with the charges and credits specified in Sections 3.2.1 through 3.2.6 of this 
Schedule, and showing the net amount to be paid or received by the Market Buyer.  Billing 
statements shall provide sufficient detail, as specified in the PJM Manuals, to allow verification 
of the billing amounts and completion of the Market Buyer’s internal accounting. 
 
(b) If deliveries to a Market Buyer that has PJM Interchange meters in accordance with 
Section 14 of the Operating Agreement include amounts delivered for a Market Participant that 
does not have PJM Interchange meters separate from those of the metered Market Buyer, 
PJMSettlement shall prepare a separate billing statement for the unmetered Market Participant 
based on the allocation of deliveries agreed upon between the Market Buyer and the unmetered 
Market Participant specified by them to the Office of the Interconnection. 
 
  



 

3.6 Metering Reconciliation. 
 
3.6.1 Meter Correction Billing. 
 
Metering errors and corrections will be reconciled at the end of each month by a meter correction 
charge (positive or negative).  The monthly meter correction charge for tie meter corrections 
shall be the product of the positive or negative deviation in energy amounts, times the load 
weighted average real-time Locational Marginal Price for all hours of that month for all load 
buses in the PJM Region.  The monthly meter correction charge for generator meter corrections 
shall be the product of the positive or negative deviation in energy amounts, times the generation 
weighted average Locational Marginal Price at that generator’s bus for all hours of that month. 
 
3.6.2 Meter Corrections Between Market Participants.  
 
If a Market Participant or the Office of the Interconnection discovers a meter error affecting an 
interchange of energy with another Market Participant and makes the error known to such other 
Market Participant prior to the completion by the Office of the Interconnection of the accounting 
for the interchange, and if both Market Participants are willing to adjust hourly load records to 
compensate for the error and such adjustment does not affect other parties, an adjustment in load 
records may be made by the Market Participants in order to correct for the meter error, provided 
corrected information is furnished to the Office of the Interconnection in accordance with the 
Office of the Interconnection’s accounting deadlines.  No such adjustment may be made if the 
accounting for the Operating Day in which the interchange occurred has been completed by the 
Office of the Interconnection.  If this is not practical, the error shall be accounted for by a 
correction at the end of the billing cycle.  The Market Participants experiencing the error shall 
account for the full amount of the discrepancy and an appropriate debit or credit shall be applied 
to the Market Participants.  For Market Participants that are Electric Distributors that request the 
debit and credit to be further allocated to all Network Service Users in their territory (as 
documented in the PJM Manuals), where all Load Serving Entities in the respective Electric 
Distributor territory agree, the appropriate debit or credit shall be applied among Network 
Service Users in proportion to their deliveries to load served in the applicable territory. 
 
3.6.3 500 kV Meter Errors. 
 
Billing shall be adjusted to account for errors in meters on 500 kV Transmission Facilities within 
the PJM Pre-Expansion Zones (excluding Allegheny Power) or between the PJM Pre-Expansion 
Zones (excluding Allegheny Power) and Allegheny Power.  The Market Participant with the tie 
meter or generator meter experiencing the error shall account for the full amount of the 
discrepancy and an appropriate debit or credit shall be applied among Electric Distributors that 
report hourly net energy flows from metered Ttie Llines in the Pre-Expansion Zones (excluding 
Allegheny Power) in proportion to the load consumed in their territories.  The error shall be 
accounted for by a correction at the end of the billing cycle.  For Market Participants that are 
Electric Distributors that request the debit and credit to be further allocated to all Network 
Service Users in their territory (as documented in the PJM Manuals), where all Load Serving 
Entities in the respective Electric Distributor territory agree, the appropriate debit or credit shall 



 

be applied among Network Service Users in proportion to their deliveries to load served in the 
applicable territory. 
 
3.6.4 Meter Corrections Between Control Areas. 
 
An error between accounted for and metered interchange between a Party in the PJM Region and 
an entity in a Control Area other than the PJM Region shall be corrected by adjusting the hourly 
meter readings.  If this is not practical, the error shall be accounted for by a correction at the end 
of the billing cycle.  The Market Participant with ties to such other Control Area experiencing 
the error shall account for the full amount of the discrepancy.  However, if the meter correction 
applies to a tie on the 500 kV system between the PJM Pre-Expansion Zones (excluding 
Allegheny Power) and other Control Areas, Electric Distributors that report hourly net energy 
flows from metered Ttie Llines in the Pre-Expansion Zones (excluding Allegheny Power) shall 
account for the full amount of the discrepancy in proportion to the load consumed in their 
territories.  The appropriate debit or credit shall be applied among Network Service Users in 
proportion to their deliveries to load served in the PJM Region.  The Office of the 
Interconnection will adjust the actual interchange between the other Control Area and the PJM 
Region to maintain a proper record of inadvertent energy flow.   
 
3.6.5 Meter Correction Data. 
 
Meter error data shall be submitted to the Office of the Interconnection not later than the last 
business day of the month following the end of the monthly billing cycle applicable to the meter 
correction. 
 
3.6.6 Correction Limits. 
 
A Market Participant may not assert a claim for an adjustment in billing as a result of a meter 
error for any error discovered more than two years after the date on which the metering occurred.  
Any claim for an adjustment in billing as a result of a meter error shall be limited to bills for 
transactions occurring in the most recent annual accounting period of the billing Market 
Participant in which the meter error occurred, and the prior annual accounting period. 
 
 
  



 

5.1 Transmission Congestion Charge Calculation. 
 
5.1.1 Calculation by Office of the Interconnection.   
 
When the transmission system is operating under constrained conditions, or as necessary to 
provide third-party transmission provider losses , the Office of the Interconnection shall calculate 
Transmission Congestion Charges for each Network Service User, Market Participants in the 
PJM Interchange Energy Market, and each Transmission Customer. 
 
5.1.2 General.  
 
The Office of the Interconnection shall calculate Congestion Prices in the form of Day-ahead 
Congestion Prices and Real-time Congestion Prices for the PJM Region, in accordance with 
Section 2 of this Schedule. 
 
5.1.3 Network Service User Calculation.   
 
(a) Each Network Service User shall be charged for the increased cost of energy incurred by 
it during each constrained hour to deliver the output of its firm Generation Capacity Resources or 
other owned or contracted for resources, its firm bilateral purchases, and its non-firm bilateral 
purchases as to which it has elected to pay Transmission Congestion Charges.    
 
(b) Market Buyers shall be charged for transmission congestion resulting from all load (net 
of Behind The Meter Generation expected to be operating, but not to be less than zero) scheduled 
to be served from the PJM Interchange Energy Market in the Day-ahead Energy Market at the 
Day-ahead Congestion Prices applicable to each relevant load bus. 
 
(c) Generating Market Buyers shall be reimbursed for transmission congestion resulting from 
all energy scheduled to be delivered to the PJM Interchange Energy Market in the Day-ahead 
Energy Market at the Day-ahead Congestion Prices applicable to each relevant generation bus.  
 
(d)  Market Sellers shall be reimbursed for transmission congestion resulting from all energy 
scheduled to be delivered in the Day-ahead Energy Market at the Day-ahead Congestion Prices 
applicable to each relevant generation bus.  
 
(e) (i) The hourly net amount of energy delivered at each generation bus is determined by 
revenue meter data if available, or by the State Estimator, if revenue meter data is not available.  
The total load actually served at each load bus is initially determined by the State Estimator.  For 
each Electric Distributor that reports hourly net energy flows from metered Ttie Llines and for 
which all generators within the Electric Distributor’s territory report revenue quality, hourly net 
energy delivered, the total revenue meter load within the Electric Distributor’s territory is 
calculated as the sum of all net import energy flows reported by their tie revenue meters and all 
net generation reported via generator revenue meters.  The amount of load at each of such 
Electric Distributor’s load buses calculated by the State Estimator is then adjusted, in proportion 
to its share of the total load of that Electric Distributor, in order that the total amount of load 
across all of the Electric Distributor’s load buses matches its total revenue meter calculated load. 



 

(ii) To determine the amount of load served by each LSE in an Electric Distributor’s 
territory, PJMSettlement utilizes the information submitted into PJM’s internal energy 
scheduling tool by LSEs and Electric Distributors for their respective load settlements (“load 
contract”), including the names of the LSE responsible for serving the load and the Electric 
Distributor in whose territory the load is located, the number of megawatts of load assigned to 
the LSE for each hour, the Energy Settlement Area at which load is to be priced, and the start 
and end dates for the load contract.  During the settlements process, load assigned to an LSE at a 
specified Energy Settlement Area is further assigned to individual load buses included in the 
Energy Settlement Area, based on the definition for the Energy Settlement Area as defined in 
Section 31.7 of the PJM Tariff, which specifies the percentage of the Energy Settlement Area 
that each bus represents, to identify the LSE’s hourly megawatts of load at each bus.  All 
megawatts of load assigned to LSEs in an Electric Distributor’s territory as described herein are 
subtracted from the total megawatts of load for which the Electric Distributor is responsible as 
determined in subsection (e)(i) above. 
 

(iii) Electric Distributors that hold Provider of Last Resort (“POLR”) auctions or similar 
load auctions may direct PJM to automatically assign megawatt hours for which the Electric 
Distributor is responsible, as determined in subsection (e)(ii) above, to the LSEs whose bids were 
accepted in the auction (“POLR Suppliers”) based on the tranches the POLR Suppliers won in 
the auction, as a billing service, based on their contracts associated with the POLR load 
programs. In such case, the POLR Supplier’s share of load shall be determined by multiplying 
the megawatt hours at each bus that were not specifically assigned under load contracts by the 
percentage of load won by the POLR Supplier in proportion to its share of the total POLR load 
of the Electric Distributor.   This billing service may also apply to Electric Distributors and LSEs 
that mutually agree upon a transfer of load from the EDC to the LSE based upon a specified 
percentage of the megawatt hours at each bus that were not specifically assigned under load 
contracts. 

 
(f) At the end of each hour during an Operating Day, the Office of the Interconnection shall 
calculate the Transmission Congestion Charges at each Market Buyer’s load bus to be charged 
for congestion at Real-time Congestion Prices determined by the product of the hourly Real-time 
Congestion Price at the relevant bus times the Market Buyer’s megawatts of load (net of 
operating Behind The Meter Generation, but not to be less than zero) at the bus in that hour in 
excess of the load (net of Behind The Meter Generation expected to be operating, but not to be 
less than zero) scheduled to be served at that bus in the hour in the Day-ahead Energy Market.  
To the extent that the load (net of operating Behind The Meter Generation, but not to be less than 
zero) actually served at a load bus is less than the load (net of Behind The Meter Generation 
expected to be operating, but not to be less than zero) scheduled to be served at that bus in the 
Day-ahead Energy Market, the Market Buyer shall be paid for the difference at the Real-time 
Congestion Price for the load bus at the time of the shortfall.  The megawatts of load at each load 
bus shall be the sum of the megawatts of load (net of operating Behind The Meter Generation, 
but not less than zero) for that bus of that Market Buyer plus any megawatts of that Market 
Buyer’s bilateral sales attributable to that bus.  The total load charge for each Market Buyer shall 
be the sum, for each of a Market Buyer’s load buses, of the charges at Day-ahead Congestion 
Prices determined in accordance with the Day-ahead Energy Market as specified in Section 



 

1.10.1a plus the charges at Real-time Congestion Prices determined as specified herein, net of 
any payments specified herein for each of the Market Buyer’s load buses. 
 
(g) At the end of each hour during an Operating Day, the Office of the Interconnection shall 
calculate the transmission congestion payments at each Generating Market Buyer’s generation 
bus to be paid at Real-time Congestion Prices, determined by the product of the hourly Real-time 
Congestion  Price at the relevant bus times the Generating Market Buyer’s megawatts of 
generation at such generation bus in the hour in excess of the energy scheduled to be injected at 
that bus in that hour in the Day-ahead Energy Market.  To the extent that the energy actually 
injected at the generation bus is less than the energy scheduled to be injected at that bus in the 
Day-ahead Energy Market, the Generating Market Buyer shall be debited for the difference at 
the Real-time Congestion Price for the generation bus at the time of the shortfall.  The megawatts 
of generation at each generation bus shall be the sum of the megawatts of generation for that bus 
of that Generating Market Buyer plus any megawatts of bilateral purchases of that Generating 
Market Buyer attributable to that bus.  The total generation revenue for each Generating Market 
Buyer shall be the sum, for each of the Generating Market Buyer’s generation buses, of the 
revenues at Day-ahead Congestion Prices determined in accordance with the Day-ahead Energy 
Market as specified in Section 1.10.1A plus the revenues at Real-time Congestion Prices 
determined as specified herein, net of any debits specified herein for each of the Market Buyer’s 
generation buses. 
 
(h) A Market Seller shall be paid for transmission congestion that results from the Real-time 
sales of energy to the extent of its hourly net deliveries to the PJM Region of energy in excess of 
amounts scheduled in the Day-ahead Energy Market from the Market Seller’s resources.  For 
pool External Resources, the Office of the Interconnection shall model, based on an appropriate 
flow analysis, the hourly amounts delivered from each such resource to the corresponding 
Interface Pricing Point between adjacent Control Areas and the PJM Region. The total real-time 
generation revenues for each Market Seller shall be the sum of its credits determined by the 
product of (i) the hourly net amount of energy delivered to the PJM Region at the applicable 
generation or interface bus in excess of the amount scheduled to be delivered in that hour at that 
bus in the Day-ahead Energy Market from each of the Market Seller’s resources, times (ii) the 
hourly Real-time Congestion Price at that bus.  To the extent that the energy actually injected at a 
generation or interface bus in any hour is less than the energy scheduled to be injected at that bus 
in the Day-ahead Energy Market, the Market Seller shall be debited for the difference at the 
Real-time Congestion Price for the applicable bus at the time of the shortfall times the amount of 
the shortfall.  The total generation revenue for each Market Seller shall be the sum, for each of 
the Market Seller’s generation buses or Interface Pricing Points, of the revenues at Day-ahead 
Congestion Prices determined in accordance with the Day-ahead Energy Market as specified in 
Section 1.10.1A plus the revenues at Real-time Congestion Prices determined as specified 
herein, net of any debits specified herein for each of the Market Seller’s generation or interface 
buses. 
 
5.1.4 Transmission Customer Calculation.   
 
Each Transmission Customer using Firm Point-to-Point Transmission Service (as defined in the 
PJM Tariff), each Network Customer, and each Transmission Customer using Non-Firm 



 

Point-to-Point Transmission Service (as defined in the PJM Tariff) that has elected to pay 
Transmission Congestion Charges, shall be charged for the increased cost of energy during 
constrained hours for the delivery of energy using such Transmission Service.  Except as 
specified in this subsection, a Transmission Congestion Charge shall be assessed for 
transmission use scheduled in the Day-ahead Energy Market, calculated as the amount to be 
delivered multiplied by the difference between the Day-ahead Congestion Price at the delivery 
point or the delivery Interface Pricing Point at the boundary of the PJM Region and the Day-
ahead Congestion Price at the source point or the source Interface Pricing Point at the boundary 
of the PJM Region. Transmission Congestion Charges shall be assessed for real-time 
transmission use in excess of the amounts scheduled for each hour in the Day-ahead Energy 
Market, calculated as the excess amount multiplied by the difference between the Real-time 
Congestion Price at the delivery point or the delivery Interface Pricing Point at the boundary of 
the PJM Region, and the Real-time Congestion Price at the source point or the source Interface 
Pricing Point at the boundary of the PJM Region.  A Transmission Customer shall be paid for 
Transmission Congestion Charges for real-time transmission use falling below the amounts 
scheduled for each hour in the Day-ahead Energy Market, calculated as the shortfall amount 
multiplied by the difference between the Real-time Congestion Price at the delivery point or the 
delivery Interface Pricing Point at the boundary of the PJM Region, and the Real-time 
Congestion Price at the source point or the source Interface Pricing Point at the boundary of the 
PJM Region.   
 
5.1.4A Transaction Calculation 
 
Each Market Participant entering into transactions in the PJM Interchange Energy Markets shall 
be charged for the increased cost of energy during constrained hours for the delivery of energy 
on the scheduled path.  Except as specified in this subsection, a Transmission Congestion Charge 
shall be assessed for cleared MWh in the Day-ahead Energy Market, calculated as the amount to 
be delivered multiplied by the difference between the Day-ahead Congestion Price at the sink 
point and the Day-ahead Congestion Price at the source point.  Transmission Congestion Charges 
shall be assessed for real-time cleared MWh in excess of the amounts scheduled for each hour in 
the Day-ahead Energy Market, calculated as the excess amount multiplied by the difference 
between the Real-time Congestion Price at the sink point and the Real-time Congestion Price at 
the source point.  Such Market Participant shall be paid for Transmission Congestion Charges for 
real-time cleared MWh falling below the amounts scheduled for each hour in the Day-ahead 
Energy Market, calculated as the shortfall amount multiplied by the difference between the Real-
time Congestion Price at the sink point and the Real-time Congestion Price at the source point.   
 
5.1.5 Operating Margin Customer Calculation. 
 
Each Control Area purchasing Operating Margin shall be assessed Transmission Congestion 
Charges for any increase in the cost of energy resulting from the provision of Operating Margin.  
The Transmission Congestion Charge shall be the amount of Operating Margin purchased in an 
hour multiplied by the difference in the Locational Marginal Price at what would be the delivery 
Interface Pricing Point and the Locational Marginal Price at what would be the source Interface 
Pricing Point, if the operating contingency that was the basis for the purchase of Operating 



 

Margin had occurred in that hour.  Operating Margin may be allocated among multiple source 
and delivery Interface Pricing Points in accordance with an applicable load flow study.  
 
5.1.6 Transmission Loading Relief Customer Calculation. 
 
(a) Each Transmission Loading Relief Customer shall be assessed Transmission Congestion 
Charges for any increase in the cost of energy in the PJM Region resulting from its energy 
schedules over contract paths outside the PJM Region during Transmission Loading Relief. 
 
(b) The Transmission Congestion Charge shall be the total amount of energy specified in 
such energy schedules multiplied by the difference between a Locational Marginal Price 
calculated by the Office of the Interconnection for the energy schedule source location specified 
in the NERC Interchange Distribution Calculator and a Locational Marginal Price calculated by 
the Office of the Interconnection for the energy schedule sink location specified in the NERC 
Interchange Distribution Calculator.  Transmission Congestion Charges that are less than zero 
shall be set equal to zero for Transmission Loading Relief Customers. 
 
(c) The Office of the Interconnection will determine the Locational Marginal Prices at the 
energy schedule source and sink locations external to PJM with reference to and based solely on 
the prices of energy in the PJM Region and at the Interface Pricing Points between adjacent 
Control Areas and the PJM Region and the system conditions and actual power flow 
distributions as described by the PJM State Estimator program.  The Office of the 
Interconnection will determine the Locational Marginal Prices at the external energy schedule 
source and sink locations and the resulting Congestion Charge based on the portion of the energy 
schedule that flows through the PJM Region as reflected by the flow distributions from the PJM 
State Estimator program. 
 
5.1.7 Total Transmission Congestion Charges.   
 
The total Transmission Congestion Charges collected by PJMSettlement each hour will be the 
aggregate net amounts determined as specified in the PJM Manuals.  PJMSettlement shall collect 
Transmission Congestion Charges for each hour the transmission system operates under 
constrained conditions. 
  



 

5.4 Transmission Loss Charge Calculation. 
 
5.4.1 Calculation by Office of the Interconnection. 
 
The Office of the Interconnection shall calculate Transmission Loss Charges for each Network 
Service User, Market Participant in the PJM Interchange Energy Market, and each Transmission 
Customer. 
 
5.4.2 General. 
 
(a) The basis for the Transmission Loss Charges shall be the differences in the Locational 
Marginal Prices, defined as the Loss Price at a bus, between points of delivery and points of 
receipt, as determined in accordance with Section 2 of this Schedule. 
 
(b) The Office of the Interconnection shall calculate Loss Prices in the form of Day-ahead 
Loss Prices and Real-time Loss Prices for the PJM Region, in accordance with Section 2 of this 
Schedule. 
 
5.4.3 Network Service User Calculation. 
 
(a) Each Network Service User shall be charged for the increased cost of transmission losses 
to deliver the output of its firm Capacity Resources or other owned or contracted for resources, 
its firm bilateral purchases, and its non-firm bilateral purchases.   
 
(b) Market Buyers shall be charged for transmission losses resulting from all load (net of 
Behind The Meter Generation expected to be operating, but not to be less than zero) scheduled to 
be served from the PJM Interchange Energy Market in the Day-ahead Energy Market at the Day-
ahead Loss Price applicable to each relevant load bus. 
 
(c) Generating Market Buyers shall be reimbursed for transmission losses resulting from all 
energy scheduled to be delivered to the PJM Interchange Energy Market in the Day-ahead 
Energy Market at the Day-ahead Loss Price applicable to each relevant generation bus.  
 
(d)  Market Sellers shall be reimbursed for transmission losses resulting from all energy 
scheduled to be delivered in the Day-ahead Energy Market at the Day-ahead Loss Prices 
applicable to each relevant generation bus. 
 
(e) (i) The hourly net amount of energy delivered at each generation bus is determined by 
revenue meter data, if available, or by the State Estimator, if revenue meter data is not available.  
The total load actually served at each load bus is initially determined by the State Estimator.  For 
each Electric Distributor that reports hourly net energy flows from metered Ttie Llines and for 
which all generators within the Electric Distributor’s territory report revenue quality, hourly net 
energy delivered, the total revenue meter load within the Electric Distributor’s territory is 
calculated as the sum of all net import energy flows reported by their tie revenue meters and all 
net generation reported via generator revenue meters.  The amount of load at each of such 
Electric Distributor’s load buses calculated by the State Estimator is then adjusted, in proportion 



 

to its share of the total load of that Electric Distributor, in order that the total amount of load 
across all of the Electric Distributor’s load buses matches its total revenue meter calculated load. 
 

(ii) To determine the amount of load served by each LSE in an Electric Distributor’s 
territory, PJMSettlement utilizes the information submitted into PJM’s internal energy 
scheduling tool by LSEs and Electric Distributors for their respective load contracts, including 
the names of the LSE responsible for serving the load and the Electric Distributor in whose 
territory the load is located, the number of megawatts of load assigned to the LSE for each hour, 
the Energy Settlement Area at which load is to be priced, and the start and end dates for the load 
contract.  During the settlements process, load assigned to an LSE at a specified Energy 
Settlement Area is further assigned to individual load buses included in the Energy Settlement 
Area, based on the definition for the Energy Settlement Area as defined in Section 31.7 of the 
PJM Tariff, which specifies the percentage of the Energy Settlement Area that each bus 
represents, to identify the LSE’s hourly megawatts of load at each bus.  All megawatts of load 
assigned to LSEs in an Electric Distributor’s territory as described herein are subtracted from the 
total megawatts of load for which the Electric Distributor is responsible as determined in 
subsection (e)(i) above. 

 
(iii) Electric Distributors that hold POLR auctions or similar load auctions may direct 

PJM to automatically assign megawatt hours for which the Electric Distributor is responsible, as 
determined in subsection (e)(ii) above, to the POLR Suppliers based on the tranches the POLR 
Suppliers won in the auction, as a billing service, based on their contracts associated with the 
POLR load programs. In such case, the POLR Supplier’s share of load shall be determined by 
multiplying the megawatt hours at each bus that were not specifically assigned under load 
contracts by the percentage of load won by the POLR Supplier in proportion to its share of the 
total POLR load of the Electric Distributor.   This billing service may also apply to Electric 
Distributors and LSEs that mutually agree upon a transfer of load from the EDC to the LSE 
based upon a specified percentage of the megawatt hours at each bus that were not specifically 
assigned under load contracts. 
 
(f) At the end of each hour during an Operating Day, the Office of the Interconnection shall 
calculate the Transmission Loss Charges at each Market Buyer’s load bus to be charged for 
losses at Real-time Loss Prices determined by the product of the hourly Real-time Loss Prices at 
the relevant bus times the Market Buyer’s megawatts of load (net of operating Behind The Meter 
Generation, but not to be less than zero) at the bus in that hour in excess of the load (net of 
Behind The Meter Generation expected to be operating, but not to be less than zero) scheduled to 
be served at that bus in the hour in the Day-ahead Energy Market.  To the extent that the load 
(net of operating Behind The Meter Generation, but not to be less than zero) actually served at a 
load bus is less than the load (net of Behind The Meter Generation expected to be operating, but 
not to be less than zero) scheduled to be served at that bus in the Day-ahead Energy Market, the 
Market Buyer shall be paid for the difference at the Real-time Loss Price for the load bus at the 
time of the shortfall.  The megawatts of load at each load bus shall be the sum of the megawatts 
of load (net of operating Behind The Meter Generation, but not less than zero) for that bus of that 
Market Buyer plus any megawatts of that Market Buyer’s bilateral sales attributable to that bus.  
The total load charge for each Market Buyer shall be the sum, for each of a Market Buyer’s load 
buses, of the charges at Day-ahead Loss Price determined in accordance with the Day-ahead 



 

Energy Market as specified in Section 1.10.1a plus the charges at Real-time Loss Prices 
determined as specified herein, net of any payments specified herein for each of the Market 
Buyer’s load buses. 
 
(g) At the end of each hour during an Operating Day, the Office of the Interconnection shall 
calculate the transmission loss payments at each Generating Market Buyer’s generation bus to be 
paid at Real-time Loss Prices, determined by the product of the hourly Real-time Loss Price at 
the relevant bus times the Generating Market Buyer’s megawatts of generation at such 
generation bus in the hour in excess of the energy scheduled to be injected at that bus in that hour 
in the Day-ahead Energy Market.  To the extent that the energy actually injected at the 
generation bus is less than the energy scheduled to be injected at that bus in the Day-ahead 
Energy Market, the Generating Market Buyer shall be debited for the difference at the Real-time 
Loss Price for the generation bus at the time of the shortfall.  The megawatts of generation at 
each generation bus shall be the sum of the megawatts of generation for that bus of that 
Generating Market Buyer plus any megawatts of bilateral purchases of that Generating Market 
Buyer attributable to that bus.  The total generation revenue for each Generating Market Buyer 
shall be the sum, for each of the Generating Market Buyer’s generation buses, of the revenues at 
Day-ahead Loss Price determined in accordance with the Day-ahead Energy Market as specified 
in Section 1.10.1A plus the revenues at Real-time Loss Prices determined as specified herein, net 
of any debits specified herein for each of the Market Buyer’s generation buses. 
 
(h) A Market Seller shall be paid for transmission losses that results from the Real-time sales 
of Spot Market Energy to the extent of its hourly net deliveries to the PJM Region of energy in 
excess of amounts scheduled in the Day-ahead Energy Market from the Market Seller’s 
resources.  For pool External Resources, the Office of the Interconnection shall model, based on 
an appropriate flow analysis, the hourly amounts delivered from each such resource to the 
corresponding Interface Pricing Point between adjacent Control Areas and the PJM Region. The 
total real-time generation revenues for each Market Seller shall be the sum of its credits 
determined by the product of (i) the hourly net amount of energy delivered to the PJM Region at 
the applicable generation or interface bus in excess of the amount scheduled to be delivered in 
that hour at that bus in the Day-ahead Energy Market from each of the Market Seller’s resources, 
times (ii) the hourly Real-time Loss Price at that bus.  To the extent that the energy actually 
injected at a generation bus or Interface Pricing Point in any hour is less than the energy 
scheduled to be injected at that bus or point in the Day-ahead Energy Market, the Market Seller 
shall be debited for the difference at the Real-time Loss Price for the applicable bus or point at 
the time of the shortfall times the amount of the shortfall.  The total generation revenue for each 
Market Seller shall be the sum, for each of the Market Seller’s generation buses or Interface 
Pricing Points, of the revenues at Day-ahead Loss Prices determined in accordance with the Day-
ahead Energy Market as specified in Section 1.10.1A plus the revenues at Real-time Loss Prices 
determined as specified herein, net of any debits specified herein for each of the Market Seller’s 
generation buses or Interface Pricing Points. 
 
5.4.4 Transmission Customer Calculation. 
 
Each Transmission Customer using Firm Point-to-Point Transmission Service (as defined in the 
PJM Tariff), each Network Customer, and each Transmission Customer using Non-Firm Point-



 

to-Point Transmission Service (as defined in the PJM Tariff), shall be charged for the increased 
cost of transmission losses for the delivery of energy using such Transmission Service.  Except 
as specified in this subsection, a Transmission Loss Charge shall be assessed for transmission 
use scheduled in the Day-ahead Energy Market, calculated as the amount to be delivered 
multiplied by the difference between the Day-ahead Loss Price at the delivery point or the 
delivery Interface Pricing Point at the boundary of the PJM Region and the Day-ahead Loss 
Price at the source point or the source Interface Pricing Point at the boundary of the PJM Region.  
Transmission Loss Charges shall be assessed for real-time transmission use in excess of the 
amounts scheduled for each hour in the Day-ahead Energy Market, calculated as the excess 
amount multiplied by the difference between the Real-time Loss Price at the delivery point or the 
delivery Interface Pricing Point at the boundary of the PJM Region, and the Real-time Loss Price 
at the source point or the source Interface Pricing Point at the boundary of the PJM Region.  A 
Transmission Customer shall be paid for Transmission Loss Charges for real-time transmission 
use falling below the amounts scheduled for each hour in the Day-ahead Energy Market, 
calculated as the shortfall amount multiplied by the difference between the Real-time Loss Price 
at the delivery point or the delivery Interface Pricing Point at the boundary of the PJM Region, 
and the Real-time Loss Price at the source point or the source Interface Pricing Point at the 
boundary of the PJM Region or the source Interface Pricing Point at the boundary of the PJM 
Region.   
 
5.4.4A Transaction Calculation. 
 
Each Market Participant entering into transactions in the PJM Interchange Energy Market shall 
be charged for the increased cost of transmission losses on the scheduled path.  Except as 
specified in this subsection, a Transmission Loss Charge shall be assessed for cleared MWh in 
the Day-ahead Energy Market, calculated as the amount to be delivered multiplied by the 
difference between the Day-ahead Loss Price at the sink point and the Day-ahead Loss Price at 
the source point.  Transmission Loss Charges shall be assessed for real-time cleared MWh in 
excess of the amounts scheduled for each hour in the Day-ahead Energy Market, calculated as 
the excess amount multiplied by the difference between the Real-time Loss Price at the sink 
point and the Real-time Loss Price at the source point.  Such Market Participant shall be paid for 
Transmission Loss Charges for real-time cleared MWh falling below the amounts scheduled for 
each hour in the Day-ahead Energy Market, calculated as the shortfall amount multiplied by the 
difference between the Real-time Loss Price at the sink point and the Real-time Loss Price at the 
source point. 
 
5.4.5 Total Transmission Loss Charges. 
 
The total Transmission Loss Charges collected by PJMSettlement each hour will be the 
aggregate net amounts determined as specified in this Schedule. 
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Definitions – T – U - V 
 
Tangible Net Worth: 
 
Tangible Net Worth is all assets (not including any intangible assets such as goodwill) less all 
liabilities.  Any such calculation may be reduced by PJMSettlement upon review of the available 
financial information. 
 
Target Allocation: 
 
“Target Allocation” shall mean the allocation of Transmission Congestion Credits as set forth in 
Section 5.2.3 of this Schedule or the allocation of Auction Revenue Rights Credits as set forth in 
Section 7.4.3 of this Schedule. 
 
Third Incremental Auction: 
 
“Third Incremental Auction” shall mean an Incremental Auction conducted three months before 
the Delivery Year to which it relates. 
 
Third-Party Sale: 
 
Any sale for resale in interstate commerce to a Power Purchaser that is not designated as part of 
Network Load under the Network Integration Transmission Service but not including a sale of 
energy through the PJM Interchange Energy Market established under the PJM Operating 
Agreement. 
 
Tie Line: 
 
“Tie Line” shall mean a circuit connecting two balancing authority areas, Control Areas or fully 
metered electric system regions. Tie Lines may be classified as external or internal as set forth in 
the PJM Manuals. 
 
Total Lost Opportunity Offer:   
 
“Total Lost Opportunity Offer” is the applicable offer used to calculate lost opportunity 
credits.  For pool-scheduled generating units specified in section 3.2.3(f-1) of this Schedule, the 
Total Lost Opportunity Offer shall equal the hourly offer integrated under the applicable offer 
curve for the LOC Deviation, as determined by the greater of the Committed Offer or last Real-
Time Offer submitted for the offer on which the resource was committed in the Day-Ahead 
Energy Market for each hour in an Operating Day.  For all other pool-scheduled generating units, 
the Total Lost Opportunity Offer shall equal the hourly offer integrated under the applicable 
offer curve for the LOC Deviation, as determined by the offer curve associated with the greater 
of the Committed Offer or Final Offer for each hour in an Operating Day.   For self-scheduled 
generating units, the Total Lost Opportunity Offer shall equal the hourly offer integrated under 
the applicable offer curve for the LOC Deviation, as determined by the either the cost-based 



 

offer on which the resource was dispatched or the offer curve associated with the highest 
available offer submitted by the Market Seller for each hour in an Operating Day. 

Total Net Obligation: 
  
Total Net Obligation is all unpaid billed Net Obligations plus any unbilled Net Obligation 
incurred to date, as determined by PJMSettlement on a daily basis, plus any other Obligations 
owed to PJMSettlement at the time. 
 
Total Net Sell Position: 
 
Total Net Sell Position is all unpaid billed Net Sell Positions plus any unbilled Net Sell Positions 
accrued to date, as determined by PJMSettlement on a daily basis. 
 
Total Operating Reserve Offer:   
 
“Total Operating Reserve Offer” is the applicable offer used to calculate Operating Reserve 
credits.  The Total Operating Reserve Offer shall equal the sum of all individual hourly energy 
offers, inclusive of start-up costs (shut-down costs for Demand Resources) and no-load costs, for 
every hour in a Segment, integrated under the applicable offer curve up to the applicable 
megawatt output as further described in the PJM Manuals.  The applicable offer curve shall be 
the lesser of the Committed Offer or Final Offer for each hour in an Operating Day. 
 
Transmission Congestion Charge: 
 
“Transmission Congestion Charge” shall mean a charge attributable to the increased cost of 
energy delivered at a given load bus when the transmission system serving that load bus is 
operating under constrained conditions, or as necessary to provide energy for third-party 
transmission losses in accordance with Section 9.3, which shall be calculated and allocated as 
specified in Section 5.1 of this Schedule. 
 
Transmission Congestion Credit: 
 
“Transmission Congestion Credit” shall mean the allocated share of total Transmission 
Congestion Charges credited to each FTR Holder, calculated and allocated as specified in 
Section 5.2 of this Schedule. 
 
Transmission Customer: 
 
Any Eligible Customer (or its Designated Agent) that (i) executes a Service Agreement, or (ii) 
requests in writing that the Transmission Provider file with the Commission, a proposed 
unexecuted Service Agreement to receive transmission service under Part II of the Tariff.  This 
term is used in the Part I Common Service Provisions and in Part VI to include customers 
receiving transmission service under Part II and Part III of this Tariff. 
 



 

Where used in Attachment K-Appendix of the Tariff or Schedule 1 of the Operating Agreement, 
Transmission Customer shall mean an entity using Point-to-Point Transmission Service. 
 
Transmission Facilities 
 
Transmission Facilities shall have the meaning set forth in the Operating Agreement. 
 
Transmission Forced Outage: 
 
“Transmission Forced Outage” shall mean an immediate removal from service of a transmission 
facility by reason of an Emergency or threatened Emergency, unanticipated failure, or other 
cause beyond the control of the owner or operator of the transmission facility, as specified in the 
relevant portions of the PJM Manuals.  A removal from service of a transmission facility at the 
request of the Office of the Interconnection to improve transmission capability shall not 
constitute a Forced Transmission Outage. 
 
Transmission Injection Rights: 
 
Capacity Transmission Injection Rights and Energy Transmission Injection Rights. 
 
Transmission Interconnection Customer: 
 
An entity that submits an Interconnection Request to interconnect or add Merchant Transmission 
Facilities to the Transmission System or to increase the capacity of Merchant Transmission 
Facilities interconnected with the Transmission System in the PJM Region or an entity that 
submits an Upgrade Request for Merchant Network Upgrades (including accelerating the 
construction of any transmission enhancement or expansion, other than Merchant Transmission 
Facilities, that is included in the Regional Transmission Expansion Plan prepared pursuant to 
Schedule 6 of the Operating Agreement). 
 
Transmission Interconnection Facilities Study: 
 
A Facilities Study related to a Transmission Interconnection Request. 
 
Transmission Interconnection Feasibility Study: 
 
A study conducted by the Transmission Provider in accordance with Section 36.2 of the Tariff. 
 
Transmission Interconnection Request: 
 
A request by a Transmission Interconnection Customer pursuant to Part IV of the Tariff to 
interconnect or add Merchant Transmission Facilities to the Transmission System or to increase 
the capacity of existing Merchant Transmission Facilities interconnected with the Transmission 
System in the PJM Region. 
 
 



 

Transmission Loading Relief: 
 
“Transmission Loading Relief” shall mean NERC’s procedures for preventing operating security 
limit violations, as implemented by PJM as the security coordinator responsible for maintaining 
transmission security for the PJM Region. 
 
Transmission Loading Relief Customer: 
 
“Transmission Loading Relief Customer” shall mean an entity that, in accordance with Section 
1.10.6A, has elected to pay Transmission Congestion Charges during Transmission Loading 
Relief in order to continue energy schedules over contract paths outside the PJM Region that are 
increasing the cost of energy in the PJM Region. 
 
Transmission Loss Charge: 
 
“Transmission Loss Charge” shall mean the charges to each Market Participant, Network 
Customer, or Transmission Customer for the cost of energy lost in the transmission of electricity 
from a generation resource to load as specified in Section 5 of this Schedule. 
 
Transmission Owner: 
 
Each entity that owns, leases or otherwise has a possessory interest in facilities used for the 
transmission of electric energy in interstate commerce under the Tariff.  The Transmission 
Owners are listed in Attachment L. 
 
Transmission Owner Attachment Facilities: 
 
That portion of the Transmission Owner Interconnection Facilities comprised of all Attachment 
Facilities on the Interconnected Transmission Owner’s side of the Point of Interconnection.  
 
Transmission Owner Interconnection Facilities: 
 
All Interconnection Facilities that are not Customer Interconnection Facilities and that, after the 
transfer under Section 5.5 of Appendix 2 to Attachment P of the PJM Tariff to the 
Interconnected Transmission Owner of title to any Transmission Owner Interconnection 
Facilities that the Interconnection Customer constructed, are owned, controlled, operated and 
maintained by the Interconnected Transmission Owner on the Interconnected Transmission 
Owner’s side of the Point of Interconnection identified in appendices to the Interconnection 
Service Agreement and to the Interconnection Construction Service Agreement, including any 
modifications, additions or upgrades made to such facilities and equipment, that are necessary to 
physically and electrically interconnect the Customer Facility with the Transmission System or 
interconnected distribution facilities. 
 
 
 
 



 

Transmission Owner Upgrade:  
 
“Transmission Owner Upgrade” shall have the same meaning provided in the Operating 
Agreement. 
 
Transmission Planned Outage: 
 
“Transmission Planned Outage” shall mean any transmission outage scheduled in advance for a 
pre-determined duration and which meets the notification requirements for such outages 
specified in this Agreement or the PJM Manuals. 
Transmission Provider: 
 
The Transmission Provider shall be the Office of the Interconnection for all purposes, provided 
that the Transmission Owners will have the responsibility for the following specified activities: 
 
(a) The Office of the Interconnection shall direct the operation and coordinate the 
maintenance of the Transmission System, except that the Transmission Owners will continue to 
direct the operation and maintenance of those transmission facilities that are not listed in the PJM 
Designated Facilities List contained in the PJM Manual on Transmission Operations; 
 
(b) Each Transmission Owner shall physically operate and maintain all of the facilities that it 
owns; and 
 
(c) When studies conducted by the Office of the Interconnection indicate that enhancements 
or modifications to the Transmission System are necessary, the Transmission Owners shall have 
the responsibility, in accordance with the applicable terms of the Tariff, Operating Agreement 
and/or the Consolidated Transmission Owners Agreement to construct, own, and finance the 
needed facilities or enhancements or modifications to facilities. 
 
Transmission Provider’s Monthly Transmission System Peak: 
 
The maximum firm usage of the Transmission Provider’s Transmission System in a calendar 
month. 
 
Transmission Service: 
 
Point-To-Point Transmission Service provided under Part II of the Tariff on a firm and non-firm 
basis. 
 
Transmission Service Request: 
 
A request for Firm Point-To-Point Transmission Service or a request for Network Integration 
Transmission Service. 
 
 
 



 

Transmission System: 
 
The facilities controlled or operated by the Transmission Provider within the PJM Region that 
are used to provide transmission service under Part II and Part III of the Tariff. 
 
Transmission Withdrawal Rights: 
 
Firm Transmission Withdrawal Rights and Non-Firm Transmission Withdrawal Rights. 
 
Uncleared Bid Exposure: 
  
Uncleared Bid Exposure is a measure of exposure from Increment Offers and Decrement Bids 
activity relative to a Participant’s established credit as defined in this policy.  It is used only as a 
pre-screen to determine whether a Participant’s Increment Offers and Decrement Bids should be 
subject to Increment Offer and Decrement Bid Screening. 
 
Unconstrained LDA Group: 
 
“Unconstrained LDA Group” shall mean a combined group of LDAs that form an electrically 
contiguous area and for which a separate Variable Resource Requirement Curve has not been 
established under Section 5.10 of Attachment DD.  Any LDA for which a separate Variable 
Resource Requirement Curve has not been established under Section 5.10 of Attachment DD 
shall be combined with all other such LDAs that form an electrically contiguous area. 
 
Unforced Capacity: 
 
“Unforced Capacity” shall have the meaning specified in the Reliability Assurance Agreement. 
 
Unsecured Credit: 
  
Unsecured Credit is any credit granted by PJMSettlement to a Participant that is not secured by a 
form of Financial Security. 
 
Unsecured Credit Allowance: 
  
Unsecured Credit Allowance is Unsecured Credit extended by PJMSettlement in an amount 
determined by PJMSettlement’s evaluation of the creditworthiness of a Participant.  This is also 
defined as the amount of credit that a Participant qualifies for based on the strength of its own 
financial condition without having to provide Financial Security.  See also: “Working Credit 
Limit.” 
 
Updated VRR Curve: 
 
“Updated VRR Curve” shall mean the Variable Resource Requirement Curve for use in the Base 
Residual Auction of the relevant Delivery Year, updated to reflect any change in the Reliability 
Requirement from the Base Residual Auction to such Incremental Auction, and for Delivery 



 

Years through May 31, 2018, the Short-term Resource Procurement Target applicable to the 
relevant Incremental Auction. 
 
Updated VRR Curve Decrement: 
 
“Updated VRR Curve Decrement” shall mean the portion of the Updated VRR Curve to the left 
of a vertical line at the level of Unforced Capacity on the x-axis of such curve equal to the net 
Unforced Capacity committed to the PJM Region as a result of all prior auctions conducted for 
such Delivery Year and adjusted, if applicable, by a change in Unforced Capacity commitments 
associated with the transition provision of section 5.14C, 5.14D (as related to the 2016/2017 
Delivery Year), and 5.14E of this Attachment DD.   
 
Updated VRR Curve Increment: 
 
“Updated VRR Curve Increment” shall mean the portion of the Updated VRR Curve to the right 
of a vertical line at the level of Unforced Capacity on the x-axis of such curve equal to the net 
Unforced Capacity committed to the PJM Region as a result of all prior auctions conducted for 
such Delivery Year and adjusted, if applicable, by a change in Unforced Capacity commitments 
associated with the transition provision of section 5.14C, 5.14D (as related to the 2016/2017 
Delivery Year), and 5.14E of this Attachment DD. 
 
Upgrade Construction Service Agreement: 
 
That agreement entered into by an Eligible Customer, Upgrade Customer or Interconnection 
Customer proposing Merchant Network Upgrades, a Transmission Owner, and the Transmission 
Provider, pursuant to Subpart B of Part VI of the Tariff, and in the form set forth in Attachment 
GG of the Tariff. 
 
Upgrade Customer: 
 
A customer that submits an Upgrade Request pursuant to Section 7.8 of Schedule 1 of the 
Operating Agreement. 
 
Upgrade-Related Rights: 
 
Incremental Auction Revenue Rights, Incremental Available Transfer Capability Revenue 
Rights, Incremental Deliverability Rights, and Incremental Capacity Transfer Rights. 
 
Upgrade Request: 
 
A request submitted in the form prescribed in Attachment EE of the Tariff, for evaluation by the 
Transmission Provider of the feasibility and estimated costs of (a) a Merchant Network Upgrade 
or (b) the Customer-Funded Upgrades that would be needed to provide the Incremental Auction 
Revenue Rights specified in a request pursuant to Section 7.8 of Schedule 1 of the Operating 
Agreement. 
 



 

Up-to Congestion Counterflow Transaction: 
 
An Up-to Congestion Transaction will be deemed an Up-to Congestion Counterflow Transaction 
if the following value is negative:  (a) when bidding, the lower of the bid price and the prior Up-
to Congestion Historical Month’s average real-time value for the transaction; or (b) for cleared 
Virtual Transactions, the cleared day-ahead price of the Virtual Transactions. 
 
Up-to Congestion Historical Month: 
 
An Up-to Congestion Historical Month is a consistently-defined historical period nominally one 
month long that is as close to a calendar month as PJM determines is practical. 
 
Up-to Congestion Prevailing Flow Transaction: 
 
An Up-to Congestion Transaction will be deemed an Up-to  Congestion Prevailing Flow 
Transaction if it is not an Up-to Congestion Counterflow Transaction. 
 
Up-to Congestion Reference Price: 
 
The Up-to Congestion Reference Price for an Up-to Congestion Transaction is the specified 
percentile price differential between source and sink (defined as sink price minus source price) 
for hourly real-time prices experienced over the prior Up-to Congestion Historical Month, 
averaged with the same percentile value calculated for the second prior Up-to Congestion 
Historical Month.  Up-to Congestion Reference Prices shall be calculated using the following 
historical percentiles: 
 For Up-to Congestion Prevailing Flow Transactions: 30th percentile 
 For Up-to Congestion Counterflow Transactions when bid:  20th percentile 
 For Up-to Congestion Counterflow Transactions when cleared:  5th percentile 
 
Up-to Congestion Transaction: 
 
“Up-to Congestion Transaction” shall have the meaning specified in Section 1.10.1A of this 
Schedule. 
 
Variable Loads: 
“Variable Loads” shall have the meaning specified in section 1.5A.6 of this Schedule. 
 
Variable Resource Requirement Curve:  
 
“Variable Resource Requirement Curve” shall mean a series of maximum prices that can be 
cleared in a Base Residual Auction for Unforced Capacity, corresponding to a series of varying 
resource requirements based on varying installed reserve margins, as determined by the Office of 
the Interconnection for the PJM Region and for certain Locational Deliverability Areas in 
accordance with the methodology provided in Section 5. 
 



 

Virtual Credit Exposure:  
Virtual Credit Exposure is the amount of potential credit exposure created by a market 
participant’s bid submitted into the Day-ahead market, as defined in this policy. 
 
Virtual Transaction: 
 
“Virtual Transaction” shall mean a Decrement Bid, Increment Offer and/or Up-to Congestion 
Transaction. 
 
Virtual Transaction Screening: 
  
Virtual Transaction Screening is the process of reviewing the Virtual Credit Exposure of 
submitted Virtual Transactions against the Credit Available for Virtual Transactions.  If the 
credit required is greater than credit available, then the Virtual Transactions will not be accepted. 
 
Virtual Transactions Net Activity: 
 
Virtual Transactions Net Activity shall mean the aggregate net total, resulting from Virtual 
Transactions, of (i) Spot Market Energy charges, (ii) Transmission Congestion Charges, and (iii) 
Transmission Loss Charges, calculated as set forth in Attachment K-Appendix.  Virtual 
Transactions Net Activity may be positive or negative. 
 
 



 

2.6A Interface Prices. 
 
PJM shall from time to time, as appropriate, define and revise Interface Pricing Points for 
purposes of calculating LMPs for energy exports to or energy imports from external balancing 
authority areas.  Such Interface Pricing Points may represent external balancing authority areas, 
aggregates of external balancing authority areas, or portions of any external balancing authority 
area.  Subject to the terms of this Section 2.6A, PJM may define Interface Pricing Points and 
interface pricing methods for a sub-area of a balancing authority area different from the pricing 
points and interface pricing methods applicable to the adjacent balancing authority area where 
the sub-area is located, and no action of the balancing authority area or any entity whose 
transactions do not source and/or sink within the sub-area shall affect the pricing points or 
interface pricing methods established for such sub-area. Definitions of Interface Pricing Points 
and price calculation methodologies may vary, depending on such factors as whether an external 
balancing authority area operates an organized electric market with locational pricing, whether 
the external balancing authority has entered an interregional congestion management agreement 
with PJM, and the availability of data from the external balancing authority area on such relevant 
items as unit costs, run status, and output.  PJM shall negotiate in good faith with any external 
balancing authority that seeks to enter into an interregional congestion management agreement 
with PJM, and will file such agreement, upon execution, with the Commission.  In the event PJM 
and an external balancing authority do not reach a mutually acceptable agreement, the external 
balancing authority may request, and PJM shall file with the Commission within 90 days after 
such request, an unexecuted congestion management agreement for such balancing authority. 
Nothing herein precludes PJM from entering into agreements with External Resource owners for 
the Dynamic Transfer of such resources, as contemplated by section 1.12 of this Schedule, at 
prices determined in accordance with such agreements.  Acceptable pricing point definitions and 
pricing methodologies include, but are not limited to, the following: 
 
 (a) External Balancing Authority Areas that are Part of Larger Centrally Dispatched 
Organizations.  PJM shall determine a set of nodes external to the PJM system representing an 
external balancing authority area or set of balancing authority areas via flow analysis, utilizing 
standard power flow analysis tools, of the impact of transactions from the balancing authority 
area or areas on the transmission facilities connecting PJM with such external area(s).  PJM shall 
then weight the contribution of each identified node to the calculation of the interface price. For 
each Interface Pricing Point, a set of Ttie Llines will be defined and each node in the interface 
definition will be assigned to a Ttie Lline.  PJM shall utilize the sensitivity of the Ttie Llines to 
an injection at each external pricing point to weight the node associated with that Ttie Lline in 
the Interface Pricing Point calculation, as more fully described in the PJM Manuals.  
 

(b) External Areas that are Not Part of Larger Centrally Dispatched Organizations.  
PJM may define pricing points aggregating multiple directly or non-directly connected external 
balancing authority areas that are not part of larger centrally dispatched organizations.  Prices at 
such points representing aggregated balancing authority areas shall be determined as described in 
subsection (a) above; provided, however, that PJM shall define Interface Pricing Points 
corresponding to individual, directly connected balancing authority areas, and establish 
alternative pricing methodologies for use as to such areas, to the extent that necessary supporting 
data is provided from the external area, as follows: 



 

 
(1) PJM will define an Interface Pricing Point corresponding to a directly 

connected individual external balancing authority area or sub-area within a directly 
connected balancing authority area and determine prices in accordance with High-Low 
Pricing, as defined in section (A) below, if the balancing authority area or sub-area within 
the balancing authority area provides the data described in section (B) below. 

 
(A) Under High-Low Pricing, the price for imports of energy to PJM 

from the external balancing authority area shall equal the LMP calculated by PJM 
at the generator bus in such area with an output greater than 0 MW that has the 
lowest price in such area; and the price for exports of energy from PJM to the 
external balancing authority area shall equal the price at the generator bus in such 
area with an output greater than 0 MW that has the highest price in such area, 
updated every 5 minutes and aggregated on an hourly basis in the real time market 
and calculated for each hour in the Day-Ahead market, to the extent and for the 
periods that the information described below is provided. 

 
(B)   Such pricing point and pricing methodology shall be provided 

only to the extent the external balancing authority area or sub-area provides or 
causes to be provided to PJM real-time telemetered load, generation and similar 
data for such area or sub-area demonstrating that the transaction receiving such 
pricing sources, or sinks as appropriate, in such area or sub-area.  Such data shall 
be of the type and in the form specified in the PJM Manuals.  If such data is 
provided, any transaction, regardless of participant, sourcing or sinking in such 
area will be priced in accordance with section (A) above.  During any hour in 
which any entity makes any purchases from other external areas outside of such 
area or sub-area (other than delivery of external designated Network Resources or 
such other exceptions specifically documented for such area or sub-area in the 
PJM Manuals) at the same time that energy sales into PJM are being made, or 
purchases energy from PJM for delivery into such area or sub-area while sales 
from such area to other external areas are simultaneously implemented (subject to 
any exceptions specifically documented for such area or sub-area in the PJM 
Manuals), pricing will revert to the applicable import or export pricing point that 
would otherwise be assigned to such external area or sub-area.   

 
(2) PJM will define an Interface Pricing Point corresponding to an individual 

external balancing authority area or sub-area within a directly connected balancing 
authority area and determine prices in accordance with Marginal Cost Proxy Pricing, as 
defined in section (A) below, if the balancing authority area or sub-area within a directly 
connected balancing authority area provides, in addition to the data specified in section 
(1)(B) above, the data described in section (B) below provided, however, that such 
pricing methodology shall terminate, and pricing shall be governed by the methodology 
described in subsection (a) or (b)(1) above, as applicable, on January 31, 2010 for any 
external balancing authority area that has not executed an interregional congestion 
management agreement with the Office of the Interconnection prior to January 31, 2010. 

 



 

(A)  Under Marginal Cost Proxy Pricing, PJM shall compare the 
individual bus LMP for each generator in the PJM model in the directly connected 
balancing authority area or sub-area having a telemetered output greater than zero 
MW to the marginal cost for that generator.   

 
In real time, during each 5-minute calculation of LMPs for the PJM Region, PJM 
shall calculate the energy price for imports to PJM from such area or sub-area as 
the lowest LMP of any generator bus in such area or sub-area with an output 
greater than 0 MW that has an LMP less than its marginal cost for such 5-minute 
interval.  If no generator with an output greater than 0 MW has an LMP less than 
its marginal cost, then the import price shall be the average of the bus LMPs for 
the set of generators in such area with an output greater than 0 MW that PJM 
determines to be the marginal units in that area for that 5-minute interval.  PJM 
shall determine the set of marginal units in the external area by summing the 
output of the units serving load in that area in ascending order of the units’ 
marginal costs until such sum equals the real time load in such external area.  
Units in the external area with marginal costs at or above that of the last unit 
included in the sum shall be the marginal units for that area for that interval. 

 
PJM similarly shall calculate the energy price for exports from PJM to such area 
or sub-area as the highest LMP of any generator bus in such area or sub-area with 
an output greater than 0 MW that has an LMP greater than its marginal cost for 
such 5-minute interval.   If no generator with an output greater than 0 MW has an 
LMP greater than its marginal cost, then the export price shall be the  average of 
the bus LMPs for the set of generators with an output greater than 0 MW that PJM 
determines to be the marginal units in such area for that 5-minute interval, as 
described above. 

 
The hourly integrated import and export prices will be the average of all 5-minute 
interval prices during such hour. 

 
Locational interface prices in the Day-ahead Market shall be calculated in the 
same manner as set forth above for the Real-time Market, utilizing information 
regarding whether each unit in such area is scheduled to run for each hour of the 
following day, provided as specified in subsection (B) below. 

 
(B)  Such pricing point and pricing methodology shall be provided 

only to the extent the external balancing authority area or sub-area provides or 
causes to be provided to PJM (i) unit-specific, real time telemetered output data 
for each unit in the PJM network model in such area or sub-area; (ii) unit-specific 
marginal cost data for each unit in the PJM network model in such area or sub-
area, prepared in accordance with the PJM Manuals and subject to the same 
review of the PJM Independent Market Monitor as any such cost data for internal 
PJM units; and (iii) a day-ahead indication for each unit in such area or sub-area 
as to whether that unit is scheduled to run for each hour of the following day.  
During any hour in which any entity makes any purchases from other external 



 

areas outside of such area or sub-area (other than delivery of external designated 
Network Resources or such other exceptions specifically documented for such 
area or sub-area in the PJM Manuals) at the same time that energy sales into PJM 
are being made, or purchases energy from PJM for delivery into such area or sub-
area while sales from such area to other external areas are simultaneously 
implemented (subject to any exceptions specifically documented for such area or 
sub-area in the PJM Manuals), pricing will revert to the applicable import or 
export pricing point that would otherwise be assigned to such external area or 
sub-area. 

 
(C) PJM shall post the individual generator bus LMPs in the directly 

connected external control areas for informational purposes; provided, however, 
that no settlement shall take place at such external bus LMPs, and such nodes 
shall not be available for the submission of Virtual Transactions in the PJM Day-
ahead Energy Market. 

 
(3) All data provided to PJM by balancing and/or reliability authorities 

hereunder will be used only for the purpose of implementing the interface pricing set 
forth herein, will be treated confidentially by PJM, and will be afforded the same 
treatment provided to Member confidential data under the PJM Operating Agreement. 

 
(4) PJM reserves the right to audit the data supplied to PJM hereunder by 

giving written notice to the relevant balancing/reliability authority/market operator no 
more than three months following provision of such data, and at least ten (10) business 
days in advance of the date that PJM wishes to initiate such audit, with completion of the 
audit occurring within sixty (60) days of such notice.  Each party shall be responsible for 
its own expenses related to any such audit. 

  



 

3.2 Market Buyers. 
 
3.2.1 Spot Market Energy Charges. 
 
 (a) The Office of the Interconnection shall calculate System Energy Prices in the 
form of Day-ahead System Energy Prices and Real-time System Energy Prices for the PJM 
Region, in accordance with Section 2 of this Schedule. 
 
 (b) Market Buyers shall be charged for all load (net of Behind The Meter Generation 
expected to be operating, but not to be less than zero) scheduled to be served from the PJM 
Interchange Energy Market in the Day-ahead Energy Market at the Day-ahead System Energy 
Price. 
 
 (c) Generating Market Buyers shall be paid for all energy scheduled to be delivered 
to the PJM Interchange Energy Market in the Day-ahead Energy Market at the Day-ahead 
System Energy Price. 
 
 (d) At the end of each hour during an Operating Day, the Office of the 
Interconnection shall calculate the total amount of net hourly PJM Interchange for each Market 
Buyer, including Generating Market Buyers, in accordance with the PJM Manuals.  For Internal 
Market Buyers that are Load Serving Entities or purchasing on behalf of Load Serving Entities, 
this calculation shall include determination of the net energy flows from:  (i) Ttie Llines; (ii) any 
generation resource the output of which is controlled by the Market Buyer but delivered to it 
over another entity’s Transmission Facilities; (iii) any generation resource the output of which is 
controlled by another entity but which is directly interconnected with the Market Buyer’s 
transmission system; (iv) deliveries pursuant to bilateral energy sales; (v) receipts pursuant to 
bilateral energy purchases; and (vi) an adjustment to account for the day-ahead PJM Interchange, 
calculated as the difference between scheduled withdrawals and injections by that Market Buyer 
in the Day-ahead Energy Market.  For External Market Buyers and Internal Market Buyers that 
are not Load Serving Entities or purchasing on behalf of Load Serving Entities, this calculation 
shall determine the energy scheduled hourly for delivery to the Market Buyer net of the amounts 
scheduled by such Market Buyer in the Day-ahead Energy Market. 
 
 (e) An Internal Market Buyer shall be charged for Spot Market Energy purchases to 
the extent of its hourly net purchases from the PJM Interchange Energy Market, determined as 
specified in Section 3.2.1(d) above.  An External Market Buyer shall be charged for its Spot 
Market Energy purchases based on the energy delivered to it, determined as specified in Section 
3.2.1(d) above.  The total charge shall be determined by the product of the hourly net amount of 
PJM Interchange Imports times the hourly Real-time System Energy Price for that Market Buyer. 
 
 (f) A Generating Market Buyer shall be paid as a Market Seller for sales of Spot 
Market Energy to the extent of its hourly net sales into the PJM Interchange Energy Market, 
determined as specified in Section 3.2.1(d) above.  The total payment shall be determined by the 
product of the hourly net amount of PJM Interchange Exports times the hourly Real-time System 
Energy Price for that Market Seller. 
 



 

3.2.2 Regulation. 
 
 (a) Each Internal Market Buyer that is a Load Serving Entity in a Regulation Zone 
shall have an hourly Regulation objective equal to its pro rata share of the Regulation 
requirements of such Regulation Zone for the hour, based on the Internal Market Buyer’s total 
load (net of operating Behind The Meter Generation, but not to be less than zero) in such 
Regulation Zone for the hour (“Regulation Obligation”).  An Internal Market Buyer that does not 
meet its hourly Regulation obligation shall be charged the following for Regulation dispatched 
by the Office of the Interconnection to meet such obligation: (i) the capability Regulation 
market-clearing price determined in accordance with subsection (h) of this section; (ii) the 
amounts, if any, described in subsection (f) of this section; and (iii) the performance Regulation 
market-clearing price determined in accordance with subsection (g) of this section. 
 
 (b) Each Market Seller and Generating Market Buyer shall be credited for each of its 
resources supplying Regulation in a Regulation Zone at the direction of the Office of the 
Interconnection such that the calculated credit for each increment of Regulation provided by 
each resource shall be the higher of: (i) the Regulation market-clearing price; or (ii) the sum of 
the applicable Regulation offers for a resource determined pursuant to Section 3.2.2A.1 of this 
Schedule, the unit-specific shoulder hour opportunity costs described in subsection (e) of this 
section, the unit-specific inter-temporal opportunity costs, and the unit-specific opportunity costs 
discussed in subsection (d) of this section.   
 
 (c) The total Regulation market-clearing price in each Regulation Zone shall be 
determined at a time to be determined by the Office of the Interconnection which shall be no 
earlier than the day before the Operating Day. In accordance with the PJM Manuals, the total 
Regulation market-clearing price shall be calculated by optimizing the dispatch profile to obtain 
the lowest cost combination set of resources that satisfies the Regulation requirement. The 
market-clearing price for each regulating hour shall be equal to the average of all 5-minute 
clearing prices calculated during that hour. The total Regulation market-clearing price shall 
include: (i) the performance Regulation market-clearing price in a Regulation Zone that shall be 
calculated in accordance with subsection (g) of this section; (ii) the capability Regulation 
market-clearing price that shall be calculated in accordance with subsection (h) of this section; 
and (iii) a Regulation resource’s unit-specific opportunity costs during the 5-minute period, 
determined as described in subsection (d) below, divided by the unit-specific benefits factor 
described in subsection (j) of this section and divided by the historic accuracy score of the 
resource from among the resources selected to provide Regulation.  A resource’s Regulation 
offer by any Market Seller that fails the three-pivotal supplier test set forth in section 3.2.2A.1 of 
this Schedule shall not exceed the cost of providing Regulation from such resource, plus twelve 
dollars, as determined pursuant to the formula in section 1.10.1A(e) of this Schedule. 
 
 (d) In determining the Regulation 5-minute clearing price for each Regulation Zone, 
the estimated unit-specific opportunity costs of a generation resource offering to sell Regulation 
in each regulating hour, except for hydroelectric resources, shall be equal to the product of (i) the 
deviation of the set point of the generation resource that is expected to be required in order to 
provide Regulation from the generation resource’s expected output level if it had been 
dispatched in economic merit order times, (ii) the absolute value of the difference between the 



 

expected Locational Marginal Price at the generation bus for the generation resource and the 
lesser of the available market-based or highest available cost-based energy offer from the 
generation resource (at the megawatt level of the Regulation set point for the resource) in the 
PJM Interchange Energy Market.  
 
For hydroelectric resources offering to sell Regulation in a regulating hour, the estimated unit-
specific opportunity costs for each hydroelectric resource in spill conditions as defined in the 
PJM Manuals will be the full value of the Locational Marginal Price at that generation bus for 
each megawatt of Regulation capability. 
 
The estimated unit-specific opportunity costs for each hydroelectric resource that is not in spill 
conditions as defined in the PJM Manuals and has a day-ahead megawatt commitment greater 
than zero shall be equal to the product of (i) the deviation of the set point of the hydroelectric 
resource that is expected to be required in order to provide Regulation from the hydroelectric 
resource’s expected output level if it had been dispatched in economic merit order times (ii) the 
difference between the expected Locational Marginal Price at the generation bus for the 
hydroelectric resource and the average of the Locational Marginal Price at the generation bus for 
the appropriate on-peak or off-peak period as defined in the PJM Manuals, excluding those hours 
during which all available units at the hydroelectric resource were operating.  Estimated 
opportunity costs shall be zero for hydroelectric resources for which the average Locational 
Marginal Price at the generation bus for the appropriate on-peak or off-peak period, excluding 
those hours during which all available units at the hydroelectric resource were operating is higher 
than the actual Locational Marginal Price at the generator bus for the regulating hour.   
 
The estimated unit-specific opportunity costs for each hydroelectric resource that is not in spill 
conditions as defined in the PJM Manuals and does not have a day-ahead megawatt commitment 
greater than zero shall be equal to the product of (i) the deviation of the set point of the 
hydroelectric resource that is expected to be required in order to provide Regulation from the 
hydroelectric resource’s expected output level if it had been dispatched in economic merit order 
times (ii) the difference between the average of the Locational Marginal Price at the generation 
bus for the appropriate on-peak or off-peak period as defined in the PJM Manuals, excluding 
those hours during which all available units  at the hydroelectric resource were operating and the 
expected Locational Marginal Price at the generation bus for the hydroelectric resource.  
Estimated opportunity costs shall be zero for hydroelectric resources for which the actual 
Locational Marginal Price at the generator bus for the regulating hour is higher than the average 
Locational Marginal Price at the generation bus for the appropriate on-peak or off-peak period, 
excluding those hours during which all available units at the hydroelectric resource were 
operating.   
 
For the purpose of committing resources and setting Regulation market clearing prices, the 
Office of the Interconnection shall utilize day-ahead Locational Marginal Prices to calculate 
opportunity costs for hydroelectric resources.  For the purposes of settlements, the Office of the 
Interconnection shall utilize the real-time Locational Marginal Prices to calculate opportunity 
costs for hydroelectric resources. 
 
Estimated opportunity costs for Demand Resources to provide Regulation are zero. 



 

 (e) In determining the credit under subsection (b) to a Market Seller or Generating 
Market Buyer selected to provide Regulation in a Regulation Zone and that actively follows the 
Office of the Interconnection‘s Regulation signals and instructions, the unit-specific opportunity 
cost of a generation resource shall be determined for each hour that the Office of the 
Interconnection requires a generation resource to provide Regulation, and for the percentage of 
the preceding shoulder hour and the following shoulder hour during which the Generating 
Market Buyer or Market Seller provided Regulation. The unit-specific opportunity cost incurred 
during the hour in which the Regulation obligation is fulfilled shall be equal to the product of (i) 
the deviation of the generation resource‘s output necessary to follow the Office of the 
Interconnection‘s Regulation signals from the generation resource‘s expected output level if it 
had been dispatched in economic merit order times (ii) the absolute value of the difference 
between the Locational Marginal Price at the generation bus for the generation resource and the 
lesser of the available market-based or highest available cost-based energy offer from the 
generation resource (at the actual megawatt level of the resource when the actual megawatt level 
is within the tolerance defined in the PJM Manuals for the Regulation set point, or at the 
Regulation set point for the resource when it is not within the corresponding tolerance) in the 
PJM Interchange Energy Market. Opportunity costs for Demand Resources to provide 
Regulation are zero. 
 
The unit-specific opportunity costs associated with uneconomic operation during the preceding 
shoulder hour shall be equal to the product of (i) the deviation between the set point of the 
generation resource that is expected to be required in the initial regulating hour in order to 
provide Regulation and the resource‘s expected output in the preceding shoulder hour times (ii) 
the absolute value of the difference between the Locational Marginal Price at the generation bus 
for the generation resource in the preceding shoulder hour and the lesser of the available market-
based or highest available cost-based energy offer from the generation resource (at the megawatt 
level of the Regulation set point for the resource in the initial regulating hour) in the PJM 
Interchange Energy Market, times (iii) the percentage of the preceding shoulder hour during 
which the deviation was incurred, all as determined by the Office of the Interconnection in 
accordance with procedures specified in the PJM Manuals. 
 
The unit-specific opportunity costs associated with uneconomic operation during the following 
shoulder hour shall be equal to the product of (i) the deviation between the set point of the 
generation resource that is expected to be required in the final regulating hour in order to provide 
Regulation and the resource‘s expected output in the following shoulder hour times (ii) the 
absolute value of the difference between the Locational Marginal Price at the generation bus for 
the generation resource in the following shoulder hour and the lesser of the available market-
based or highest available cost-based energy offer from the generation resource (at the megawatt 
level of the Regulation set point for the resource in final regulating hour) in the PJM Interchange 
Energy Market, times (iii) the percentage of the following shoulder hour during which the 
deviation was incurred, all as determined by the Office of the Interconnection in accordance with 
procedures specified in the PJM Manuals. 
 
 (f) Any amounts credited for Regulation in an hour in excess of the Regulation 
market-clearing price in that hour shall be allocated and charged to each Internal Market Buyer 



 

in a Regulation Zone that does not meet its hourly Regulation obligation in proportion to its 
purchases of Regulation in such Regulation Zone in megawatt-hours during that hour. 
 
 (g)  To determine the performance Regulation market-clearing price for each 
Regulation Zone, the Office of the Interconnection shall adjust the submitted performance offer 
for each resource in accordance with the historical performance of that resource, the amount of 
Regulation that resource will be dispatched based on the ratio of control signals calculated by the 
Office of the Interconnection, and the unit-specific benefits factor described in subsection (j) of 
this section for which that resource is qualified.  The maximum adjusted performance offer of all 
cleared resources will set the performance Regulation market-clearing price. 
 
The owner of each Regulation resource that actively follows the Office of the Interconnection’s 
Regulation signals and instructions, will be credited for Regulation performance by multiplying 
the assigned MW(s) by the performance Regulation market-clearing price, by the ratio between 
the requested mileage for the Regulation dispatch signal assigned to the Regulation resource and 
the Regulation dispatch signal assigned to traditional resources, and by the Regulation resource’s 
accuracy score calculated in accordance with subsection (k) of this section. 
 

(h) The Office of the Interconnection shall divide each Regulation resource’s 
capability offer by the unit-specific benefits factor described in subsection (j) of this section and 
divided by the historic accuracy score for the resource for the purposes of committing resources 
and setting the market clearing prices.  

 
The Office of the Interconnection shall calculate the capability Regulation market-clearing price 
for each Regulation Zone by subtracting the performance Regulation market-clearing price 
described in subsection (g) from the total Regulation market clearing price described in 
subsection (c). This residual sets the capability Regulation market clearing price for that market 
hour. 

 
The owner of each Regulation resource that actively follows the Office of the Interconnection’s 
Regulation signals and instructions will be credited for Regulation capability based on the 
assigned MW and the capability Regulation market-clearing price multiplied by the Regulation 
resource’s accuracy score calculated in accordance with subsection (k) of this section. 

 
(i)  In accordance with the processes described in the PJM Manuals, the Office of the 

Interconnection shall: (i) calculate inter-temporal opportunity costs for each applicable resource; 
(ii) include such inter-temporal opportunity costs in each applicable resource’s offer to sell 
frequency Regulation service; and (iii) account for such inter-temporal opportunity costs in the 
Regulation market-clearing price.   

 
(j)  The Office of the Interconnection shall calculate a unit-specific benefits factor for 

each of the dynamic Regulation signal and traditional Regulation signal in accordance with the 
PJM Manuals.  Each resource shall be assigned a unit-specific benefits factor based on their 
order in the merit order stack for the applicable Regulation signal.  The unit-specific benefits 
factor is the point on the benefits factor curve that aligns with the last megawatt, adjusted by 



 

historical performance, that resource will add to the dynamic resource stack.  The unit-specific 
benefits factor for the traditional Regulation signal shall be equal to one. 

 
 (k) The Office of the Interconnection shall calculate each Regulation resource’s 
accuracy score.  The accuracy score shall be the average of a delay score, correlation score, and 
energy score for each ten second interval.  For purposes of setting the interval to be used for the 
correlation score and delay scores, PJM will use the maximum of the correlation score plus the 
delay score for each interval.     
 
The Office of the Interconnection shall calculate the correlation score using the following 
statistical correlation function (r) that measures the delay in response between the Regulation 
signal and the resource change in output: 
 
 Correlation Score = rSignal,Response(δ,δ+5 Min); 
     δ=0 to 5 Min 
 
 where δ is delay. 
 
The Office of the Interconnection shall calculate the delay score using the following equation: 
 
 Delay Score = Abs ((δ- 5 Minutes) / (5 Minutes)). 
 
The Office of the Interconnection shall calculate a energy score as a function of the difference in 
the energy provided versus the energy requested by the Regulation signal while scaling for the 
number of samples.  The energy score is the absolute error (ε) as a function of the resource’s 
Regulation capacity using the following equations: 
 
 Energy Score = 1 - 1/n ∑ Abs (Error); 
 
 Error = Average of Abs ((Response - Regulation Signal) / (Hourly Average Regulation 
 Signal)); and 
 

n = the number of samples in the hour and the energy. 
 
The Office of the Interconnection shall calculate an accuracy score for each Regulation resource 
that is the average of the delay score, correlation score, and energy score for a five-minute period 
using the following equation where the energy score, the delay score, and the correlation score 
are each weighted equally: 
 
 Accuracy Score = max ((Delay Score) + (Correlation Score)) + (Energy  Score). 
 
The historic accuracy score will be based on a rolling average of the hourly accuracy scores, with 
consideration of the qualification score, as defined in the PJM Manuals. 
 
 
 



 

3.2.2A Offer Price Caps. 
 
3.2.2A.1 Applicability. 
 
 (a) Each hour, the Office of the Interconnection shall conduct a three-pivotal supplier 
test as described in this section.  Regulation offers from Market Sellers that fail the three-pivotal 
supplier test shall be capped in the hour in which they failed the test at their cost based offers as 
determined pursuant to section 1.10.1A(e) of this Schedule.  A Regulation supplier fails the 
three-pivotal supplier test in any hour in which such Regulation supplier and the two largest 
other Regulation suppliers are jointly pivotal. 
 
 (b) For the purposes of conducting the three-pivotal supplier test pursuant to this 
section, the following applies: 
 

(i) The three-pivotal supplier test will include in the definition of available 
supply all offers from resources capable of satisfying the Regulation requirement of the 
PJM Region multiplied by the historic accuracy score of the resource and multiplied by 
the unit-specific benefits factor for which the capability cost-based offer plus the 
performance cost-based offer plus any eligible opportunity costs is no greater than 150 
percent of the clearing price that would be calculated if all offers were limited to cost 
(plus eligible opportunity costs). 

 
(ii) The three-pivotal supplier test will apply on a Regulation supplier basis 

(i.e. not a resource by resource basis) and only the Regulation suppliers that fail the three-
pivotal supplier test will have their Regulation offers capped.  A Regulation supplier for 
the purposes of this section includes corporate affiliates.  Regulation from resources 
controlled by a Regulation supplier or its affiliates, whether by contract with unaffiliated 
third parties or otherwise, will be included as Regulation of that Regulation supplier.  
Regulation provided by resources owned by a Regulation supplier but controlled by an 
unaffiliated third party, whether by contract or otherwise, will be included as Regulation 
of that third party.  

 
(iii) Each supplier shall be ranked from the largest to the smallest offered 

megawatt of eligible Regulation supply adjusted by the historic performance of each 
resource and the unit-specific benefits factor.  Suppliers are then tested in order, starting 
with the three largest suppliers.  For each iteration of the test, the two largest suppliers are 
combined with a third supplier, and the combined supply is subtracted from total 
effective supply.  The resulting net amount of eligible supply is divided by the Regulation 
requirement for the hour to determine the residual supply index.  Where the residual 
supply index for three pivotal suppliers is less than or equal to 1.0, then the three 
suppliers are jointly pivotal and the suppliers being tested fail the three pivotal supplier 
test.  Iterations of the test continue until the combination of the two largest suppliers and 
a third supplier result in a residual supply index greater than 1.0, at which point the 
remaining suppliers pass the test.  Any resource owner that fails the three-pivotal supplier 
test will be offer-capped. 

  



 

3.2.3 Operating Reserves. 
 
 (a) A Market Seller’s pool-scheduled resources capable of providing Operating 
Reserves shall be credited as specified below based on the prices offered for the operation of 
such resource, provided that the resource was available for the entire time specified in the Offer 
Data for such resource.  To the extent that Section 3.2.3A.01 of Schedule 1 of this Agreement 
does not meet the Day-ahead Scheduling Reserves Requirement, the Office of the 
Interconnection shall schedule additional Operating Reserves pursuant to Section 1.7.17 and 1.10 
of Schedule 1 of this Agreement.  In addition the Office of the Interconnection shall schedule 
Operating Reserves pursuant to those sections to satisfy any unforeseen Operating Reserve 
requirements that are not reflected in the Day-ahead Scheduling Reserves Requirement. 
 
 (b) The following determination shall be made for each pool-scheduled resource that 
is scheduled in the Day-ahead Energy Market:  the total offered price for start-up and no-load 
fees and energy, determined on the basis of the resource’s scheduled output, shall be compared 
to the total value of that resource’s energy – as determined by the Day-ahead Energy Market and 
the Day-ahead Prices applicable to the relevant generation bus in the Day-ahead Energy Market. 
PJM shall also (i) determine whether any resources were scheduled in the Day-ahead Energy 
Market to provide Black Start service, Reactive Services or transfer interface control during the 
Operating Day because they are known or expected to be needed to maintain system reliability in 
a Zone during the Operating Day in order to minimize the total cost of Operating Reserves 
associated with the provision of such services and reflect the most accurate possible expectation 
of real-time operating conditions in the day-ahead model, which resources would not have 
otherwise been committed in the day-ahead security-constrained dispatch and (ii) report on the 
day following the Operating Day the megawatt quantities scheduled in the Day-ahead Energy 
Market for the above-enumerated purposes for the entire RTO. 
 
Except as provided in Section 3.2.3(n), if the total offered price summed over all hours exceeds 
the total value summed over all hours, the difference shall be credited to the Market Seller.  The 
Office of the Interconnection shall apply any balancing Operating Reserve credits allocated 
pursuant to this Section 3.2.3(b) to real-time deviations from day-ahead schedules or real-time 
load share plus exports, pursuant to Section 3.2.3(p), depending on whether the balancing 
Operating Reserve credits are related to resources scheduled during the reliability analysis for an 
Operating Day, or during the actual Operating Day.   
 

(i) For resources scheduled by the Office of the Interconnection during the 
reliability analysis for an Operating Day, the associated balancing Operating Reserve 
credits shall be allocated based on the reason the resource was scheduled according to the 
following provisions: 

 
(A) If the Office of the Interconnection determines during the 

reliability analysis for an Operating Day that a resource was committed to operate 
in real-time to augment the physical resources committed in the Day-ahead 
Energy Market to meet the forecasted real-time load plus the Operating Reserve 
requirement, the associated balancing Operating Reserve credits, identified as RA 



 

Credits for Deviations, shall be allocated to real-time deviations from day-ahead 
schedules.   

 
(B) If the Office of the Interconnection determines during the 

reliability analysis for an Operating Day that a resource was committed to 
maintain system reliability, the associated balancing Operating Reserve credits, 
identified as RA Credits for Reliability, shall be allocated according to ratio share 
of real time load plus export transactions.  

 
(C) If the Office of the Interconnection determines during the 

reliability analysis for an Operating Day that a resource with a day-ahead 
schedule is required to deviate from that schedule to provide balancing Operating 
Reserves, the associated balancing Operating Reserve credits shall be segmented 
and separately allocated pursuant to subsections 3.2.3(b)(i)(A) or 3.2.3(b)(i)(B) 
hereof.  Balancing Operating Reserve credits for such resources will be identified 
in the same manner as units committed during the reliability analysis pursuant to 
subsections 3.2.3(b)(i)(A) and 3.2.3(b)(i)(B) hereof. 

 
(ii) For resources scheduled during an Operating Day, the associated 

balancing Operating Reserve credits shall be allocated according to the following 
provisions: 

 
(A) If the Office of the Interconnection directs a resource to operate 

during an Operating Day to provide balancing Operating Reserves, the associated 
balancing Operating Reserve credits, identified as RT Credits for Reliability, shall 
be allocated according to ratio share of load plus exports.  The foregoing 
notwithstanding, credits will be applied pursuant to this section only if the LMP at 
the resource's bus does not meet or exceed the applicable offer of the resource for 
at least four 5-minute intervals during one or more discrete clock hours during 
each period the resource operated and produced MWs during the relevant 
Operating Day.  If a resource operated and produced MWs for less than four 5-
minute intervals during one or more discrete clock hours during the relevant 
Operating Day, the credits for that resource during the hour it was operated less 
than four 5-minute intervals will be identified as being in the same category (RT 
Credits for Reliability or RT Credits for Deviations) as identified for the 
Operating Reserves for the other discrete clock hours. 

 
(B) If the Office of the Interconnection directs a resource not covered 

by Section 3.2.3(b)(ii)(A) hereof to operate in real-time during an Operating Day, 
the associated balancing Operating Reserve credits, identified as RT Credits for 
Deviations, shall be allocated according to real-time deviations from day-ahead 
schedules.   

 
(iii) PJM shall post on its Web site the aggregate amount of MWs committed 

that meet the criteria referenced in subsections (b)(i) and (b)(ii) hereof. 
 



 

 (c) The sum of the foregoing credits calculated in accordance with Section 3.2.3(b) 
plus any unallocated charges from Section 3.2.3(h) and 5.1.7, and any shortfalls paid pursuant to 
the Market Settlement provision of the Day-ahead Economic Load Response Program, shall be 
the cost of Operating Reserves in the Day-ahead Energy Market. 
 
 (d) The cost of Operating Reserves in the Day-ahead Energy Market shall be 
allocated and charged to each Market Participant in proportion to the sum of its (i) scheduled 
load (net of Behind The Meter Generation expected to be operating, but not to be less than zero) 
and accepted Decrement Bids in the Day-ahead Energy Market in megawatt-hours for that 
Operating Day; and (ii) scheduled energy sales in the Day-ahead Energy Market from within the 
PJM Region to load outside such region in megawatt-hours for that Operating Day, but not 
including its bilateral transactions that are Dynamic Transfers to load outside such area pursuant 
to Section 1.12, except to the extent PJM scheduled resources to provide Black Start service, 
Reactive Services or transfer interface control. The cost of Operating Reserves in the Day-ahead 
Energy Market for resources scheduled to provide Black Start service for the Operating Day 
which resources would not have otherwise been committed in the day-ahead security constrained 
dispatch shall be allocated by ratio share of the monthly transmission use of each Network 
Customer or Transmission Customer serving Zone Load or Non-Zone Load, as determined in 
accordance with the formulas contained in Schedule 6A of the PJM Tariff.  The cost of 
Operating Reserves in the Day-ahead Energy Market for resources scheduled to provide Reactive 
Services or transfer interface control because they are known or expected to be needed to 
maintain system reliability in a Zone during the Operating Day and would not have otherwise 
been committed in the day-ahead security constrained dispatch shall be allocated and charged to 
each Market Participant in proportion to the sum of its real-time deliveries of energy to load (net 
of operating Behind The Meter Generation) in such Zone, served under Network Transmission 
Service, in megawatt-hours during that Operating Day, as compared to all such deliveries for all 
Market Participants in such Zone. 
 
 (e) At the end of each Operating Day, the following determination shall be made for 
each synchronized pool-scheduled resource of each Market Seller that operates as requested by 
the Office of the Interconnection.  For each calendar day, pool-scheduled resources in the Real-
time Energy Market shall be made whole for each of the following segments:  1) the greater of 
their day-ahead schedules or minimum run time (minimum down time for Demand Resources); 
and 2) any block of hours the resource operates at PJM’s direction in excess of the greater of its 
day-ahead schedule or minimum run time (minimum down time for Demand Resources).  For 
each calendar day, and for each synchronized start of a generation resource or PJM-dispatched 
economic load reduction, there will be a maximum of two segments for each resource.  Segment 
1 will be the greater of the day-ahead schedule and minimum run time (minimum down time for 
Demand Resources) and Segment 2 will include the remainder of the contiguous hours when the 
resource is operating at the direction of the Office of the Interconnection, provided that a 
segment is limited to the Operating Day in which it commenced and cannot include any part of 
the following Operating Day. 
 
A Generation Capacity Resource that operates outside of its unit-specific parameters will not 
receive Operating Reserve Credits nor be made whole for such operation when not dispatched by 
the Office of the Interconnection, unless the Market Seller of the Generation Capacity Resource 



 

can justify to the Office of the Interconnection that operation outside of such unit-specific 
parameters was the result of an actual constraint.  Such Market Seller shall provide to the Market 
Monitoring Unit and the Office of the Interconnection its request to receive Operating Reserve 
Credits and/or to be made whole for such operation, along with documentation explaining in 
detail the reasons for operating its resource outside of its unit-specific parameters, within thirty 
calendar days following the issuance of billing statement for the Operating Day.  The Market 
Seller shall also respond to additional requests for information from the Market Monitoring Unit 
and the Office of the Interconnection.  The Market Monitoring Unit shall evaluate such request 
for compensation and provide its determination of whether there was an exercise of market 
power to the Office of the Interconnection by no later than twenty-five calendar days after 
receiving the Market Seller’s request for compensation.  The Office of the Interconnection shall 
make its determination whether the Market Seller justified that it is entitled to receive Operating 
Reserve Credits and/or be made whole for such operation of its resource for the day(s) in 
question, by no later than thirty calendar days after receiving the Market Seller’s request for 
compensation. 
 
Credits received pursuant to this section shall be equal to the positive difference between a 
resource’s total offered price for start-up (shutdown costs for Demand Resources) and no-load 
fees and energy, determined on the basis of the resource’s scheduled output, and the total value 
of the resource’s energy in the Day-ahead Energy Market plus any credit or change for quantity 
deviations, at PJM dispatch direction, from the Day-ahead Energy Market during the Operating 
Day at the real-time LMP(s) applicable to the relevant generation bus in the Real-time Energy 
Market.  The foregoing notwithstanding, credits for segment 2 shall exclude start up (shutdown 
costs for Demand Resources) costs for generation resources.  
 
Except as provided in Section 3.2.3(m), if the total offered price exceeds the total value, the 
difference less any credit as determined pursuant to Section 3.2.3(b), and less any amounts 
credited for Synchronized Reserve in excess of the Synchronized Reserve offer plus the 
resource’s opportunity cost, and less any amounts credited for Non-Synchronized Reserve in 
excess of the Non-Synchronized Reserve offer plus the resource’s opportunity cost, and less any 
amounts credited for providing Reactive Services as specified in Section 3.2.3B, and less any 
amounts for Day-ahead Scheduling Reserve in excess of the Day-ahead Scheduling Reserve 
offer plus the resource’s opportunity cost, shall be credited to the Market Seller.  
 
Synchronized Reserve, Non-Synchronized Reserve, and Day-ahead Scheduling Reserve credits 
applied against Operating Reserve credits pursuant to this section shall be netted against the 
Operating Reserve credits earned in the corresponding hour(s) in which the Synchronized 
Reserve, Non-Synchronized Reserve, and Day-ahead Scheduling Reserve credits accrued, 
provided that for condensing combustion turbines, Synchronized Reserve credits will be netted 
against the total Operating Reserve credits accrued during each hour the unit operates in 
condensing and generation mode. 
 
 (f) A Market Seller’s steam-electric generating unit or combined cycle unit operating 
in combined cycle mode that is pool-scheduled (or self-scheduled, if operating according to 
Section 1.10.3 (c) hereof), the output of which is reduced or suspended at the request of the 
Office of the Interconnection due to a transmission constraint or other reliability issue, and for 



 

which the hourly integrated, real-time LMP at the unit’s bus is higher than the unit’s offer 
corresponding to the level of output requested by the Office of the Interconnection (as indicated 
either by the desired MWs of output from the unit determined by PJM’s unit dispatch system or 
as directed by the PJM dispatcher through a manual override), shall be credited hourly in an 
amount equal to the product of (A) the deviation of the generating unit’s output necessary to 
follow the Office of the Interconnection’s signals and the generating unit’s expected output level 
if it had been dispatched in economic merit order, times (B) the Locational Marginal Price at the 
generation bus for the generating unit, minus (C) the applicable offer for energy on which the 
generating unit was committed in the Real-time Energy Market, provided that the resulting 
outcome is greater than $0.00.  This equation is represented as (A*B) - C.  
 
The deviation of the generating unit’s output is equal to the level of output for the unit 
determined according to the point on the scheduled offer curve on which the unit was operating 
corresponding to the hourly integrated real time Locational Marginal Price at the unit’s bus and 
adjusted for any Regulation or Tier 2 Synchronized Reserve assignments and limited to the lesser 
of the unit’s Economic Maximum or the unit’s Maximum Facility Output, minus the actual 
hourly integrated output of the unit. 
 
For pool-scheduled generating units, their applicable offer for energy is the offer on which the 
resource was committed.   For self-scheduled generating units, their applicable offer for energy 
shall equal the real-time scheduled offer curve on which the unit was operating, unless such 
schedule was a price-based schedule and the offer associated with that price schedule is less than 
the cost-based offer provided for the unit, in which case the offer for the unit will be determined 
from the cost-based schedule. 
 
 (f-1) A Market Seller’s combustion turbine unit or combined cycle unit operating in 
simple cycle mode that is pool-scheduled (or self-scheduled, if operating according to Section 
1.10.3 (c) hereof), operated as requested by the Office of the Interconnection, shall be 
compensated for lost opportunity cost, and shall be limited to the lesser of the unit’s Economic 
Maximum or the unit’s Maximum Facility Output, if either of the following conditions occur: 
 

(i) if the unit output is reduced at the direction of the Office of the Interconnection 
and the real time LMP at the unit’s bus is higher than the unit’s offer 
corresponding to the level of output requested by the Office of the Interconnection 
(as directed by the PJM dispatcher), then the Market Seller shall be credited in a 
manner consistent with that described above for a steam unit or combined cycle 
unit operating in combined cycle mode. 

 
(ii) for each hour a unit is scheduled to produce energy in the Day-ahead Energy 

Market, but the unit is not called on by the Office of the Interconnection and does 
not operate in real time, then the Market Seller shall be credited in an amount 
equal to the higher of:  

 
1) the product of (A) the amount of megawatts committed in the 

Day-ahead Energy Market for the generating unit, and (B) the 
Real-time Price at the generation bus for the generating unit, 



 

minus the sum of (C) the applicable offer for energy on which 
the generating unit was committed in the Day-ahead Energy 
Market, inclusive of no-load costs, plus (D) the start-up cost, 
divided by the hours committed for each set of contiguous 
hours for which the unit was scheduled in Day-ahead Energy 
Market.  This equation is represented as (A*B) - (C+D).  The 
startup cost, (D), shall be excluded from this calculation if the 
unit operates in real time following the Office of the 
Interconnection’s direction during any portion of the set of 
contiguous hours for which the unit was scheduled in Day-
ahead Energy Market, or 
 

2) the Real-time Price at the unit’s bus minus the Day-ahead Price 
at the unit’s bus, multiplied by the number of megawatts 
committed in the Day-ahead Energy Market for the generating 
unit. 

 
 (f-2) A Market Seller’s hydroelectric resource that is pool-scheduled (or self-
scheduled, if operating according to Section 1.10.3 (c) hereof), the output of which is altered at 
the request of the Office of the Interconnection from the schedule submitted by the owner, due to 
a transmission constraint or other reliability issue, shall be compensated for lost opportunity cost 
in the same manner as provided in sections 3.2.2(d) and 3.2.3A(f) and  further detailed in the 
PJM Manuals. 
 
 (f-3) If a Market Seller believes that, due to specific pre-existing binding commitments 
to which it is a party, and that properly should be recognized for purposes of this section, the 
above calculations do not accurately compensate the Market Seller for opportunity cost 
associated with following PJM dispatch instructions and reducing or suspending a unit’s output 
due to a transmission constraint or other reliability issue, then the Office of the Interconnection, 
the Market Monitoring Unit and the individual Market Seller will discuss a mutually acceptable, 
modified amount of opportunity cost compensation, taking into account the specific 
circumstances binding on the Market Seller. Following such discussion, if the Office of the 
Interconnection accepts a modified amount of opportunity cost compensation, the Office of the 
Interconnection shall invoice the Market Seller accordingly.  If the Market Monitoring Unit 
disagrees with the modified amount of opportunity cost compensation, as accepted by the Office 
of the Interconnection, it will exercise its powers to inform the Commission staff of its concerns.  
 
 (f-4) A Market Seller’s wind generating unit that is pool-scheduled or self-scheduled, 
has SCADA capability to transmit and receive instructions from the Office of the 
Interconnection, has provided data and established processes to follow PJM basepoints pursuant 
to the requirements for wind generating units as further detailed in this Agreement, the Tariff and 
the PJM Manuals, and which is operating as requested by the Office of the Interconnection, the 
output of which is reduced or suspended at the request of the Office of the Interconnection due to 
a transmission constraint or other reliability issue, and for which the hourly integrated, real-time 
LMP at the unit’s bus is higher than the unit’s offer corresponding to the level of output 
requested by the Office of the Interconnection (as indicated either by the desired MWs of output 



 

from the unit determined by PJM’s unit dispatch system or as directed by the PJM dispatcher 
through a manual override), shall be credited hourly in an amount equal to the product of (A) the 
deviation of the generating unit’s output necessary to follow the Office of the Interconnection’s 
signals and the generating unit’s expected output level if it had been dispatched in economic 
merit order, times (B) the Real-time Price at the generation bus for the generating unit, minus (C) 
the applicable offer for energy on which the generating unit was committed in the Real-time 
Energy Market, provided that the resulting outcome is greater than $0.00.  This equation is 
represented as (A*B) - C.  
 
The deviation of the generating unit’s output is equal to the lesser of the PJM forecasted output 
for the unit or level of output for the unit determined according to the point on the scheduled 
offer curve on which the unit was operating corresponding to the hourly integrated real time 
Locational Marginal Price, and shall be limited to the lesser of the unit’s Economic Maximum or 
the unit’s Maximum Facility Output, minus the actual hourly integrated output of the unit. 
For pool-scheduled generating units, their applicable offer for energy is the offer on which the 
resource was committed.   For self-scheduled generating units, their applicable offer for energy 
shall equal the real-time scheduled offer curve on which the unit was operating, unless such 
schedule was a price-based schedule and the offer associated with that price schedule is less than 
the cost-based offer provided for the unit, in which case the offer for the unit will be determined 
from the cost-based schedule. 

 
 (g) The sum of the foregoing credits, plus any cancellation fees paid in accordance 
with Section 1.10.2(d), such cancellation fees to be applied to the Operating Day for which the 
unit was scheduled, plus any shortfalls paid pursuant to the Market Settlement provision of the 
real-time Economic Load Response Program, less any payments received from another Control 
Area for Operating Reserves, plus any redispatch costs incurred in accordance with section 10(a) 
of this Schedule, shall be the cost of Operating Reserves for the Real-time Energy Market in 
each Operating Day. 
 
 (h) The cost of Operating Reserves for the Real-time Energy Market for each 
Operating Day, except those associated with the scheduling of units for Black Start service or 
testing of Black Start Units as provided in Schedule 6A of the PJM Tariff, shall be allocated and 
charged to each Market Participant in proportion to the sum of the absolute values of its (1) load 
deviations (net of operating Behind The Meter Generation) from the Day-ahead Energy Market 
in megawatt-hours during that Operating Day, except as noted in subsection (h)(ii) below and in 
the PJM Manuals; (2) generation deviations (not including deviations in Behind The Meter 
Generation) from the Day-ahead Energy Market for non-dispatchable generation resources, 
including External Resources, in megawatt-hours during the Operating Day; (3) deviations from 
the Day-ahead Energy Market for bilateral transactions from outside the PJM Region for 
delivery within such region in megawatt-hours during the Operating Day; and (4) deviations of 
energy sales from the Day-ahead Energy Market from within the PJM Region to load outside 
such region in megawatt-hours during that Operating Day, but not including its bilateral 
transactions that are Dynamic Transfers to load outside such region pursuant to Section 1.12. 
 
The costs associated with scheduling of units for Black Start service or testing of Black Start 
Units shall be allocated by ratio share of the monthly transmission use of each Network Customer 



 

or Transmission Customer serving Zone Load or Non-Zone Load, as determined in accordance with 
the formulas contained in Schedule 6A of the PJM Tariff. 
 
Notwithstanding section (h)(1) above, as more fully set forth in the PJM Manuals, load 
deviations from the Day-ahead Energy Market shall not be assessed Operating Reserves charges 
to the extent attributable to reductions in the load of Price Responsive Demand that is in response 
to an increase in Locational Marginal Price from the Day-ahead Energy Market to the Real-time 
Energy Market and that is in accordance with a properly submitted PRD Curve. 
 
Deviations that occur within a single Zone shall be associated with the Eastern or Western 
Region, as defined in Section 3.2.3(q) of this Schedule, and shall be subject to the regional 
balancing Operating Reserve rate determined in accordance with Section 3.2.3(q).  Deviations at 
a hub shall be associated with the Eastern or Western Region if all the buses that define the hub 
are located in the region.  Deviations at an Interface Pricing Point shall be associated with 
whichever region, the Eastern or Western Region, with which the majority of the buses that 
define that Interface Pricing Point are most closely electrically associated.  If deviations at 
interfaces and hubs are associated with the Eastern or Western region, they shall be subject to the 
regional balancing Operating Reserve rate.  Demand and supply deviations shall be based on 
total activity in a Zone, including all aggregates and hubs defined by buses that are wholly 
contained within the same Zone. 
 
The foregoing notwithstanding, netting deviations shall be allowed in accordance with the 
following provisions: 
 

(i) Generation resources with multiple units located at a single bus shall be 
able to offset deviations in accordance with the PJM Manuals to determine the net 
deviation MW at the relevant bus. 

 
(ii) Demand deviations will be assessed by comparing all day-ahead demand 

transactions at a single transmission zone, hub, or interface against the real-time demand 
transactions at that same transmission zone, hub, or interface; except that the positive 
values of demand deviations, as set forth in the PJM Manuals, will not be assessed 
Operating Reserve charges in the event of a Primary Reserve or Synchronized Reserve 
shortage in real-time or where PJM initiates the request for emergency load reductions in 
real-time in order to avoid a Primary Reserve or Synchronized Reserve shortage.   

 
(iii) Supply deviations will be assessed by comparing all day-ahead 

transactions at a single transmission zone, hub, or interface against the real-time 
transactions at that same transmission zone, hub, or interface. 

 
 (i) At the end of each Operating Day, Market Sellers shall be credited on the basis of 
their offered prices for synchronous condensing for purposes other than providing Synchronized 
Reserve or Reactive Services, as well as the credits calculated as specified in Section 3.2.3(b) for 
those generators committed solely for the purpose of providing synchronous condensing for 
purposes other than providing Synchronized Reserve or Reactive Services, at the request of the 
Office of the Interconnection. 
 



 

 (j) The sum of the foregoing credits as specified in Section 3.2.3(i) shall be the cost 
of Operating Reserves for synchronous condensing for the PJM Region for purposes other than 
providing Synchronized Reserve or Reactive Services, or in association with post-contingency 
operation for the Operating Day and shall be separately determined for the PJM Region. 
 
 (k) The cost of Operating Reserves for synchronous condensing for purposes other 
than providing Synchronized Reserve or Reactive Services, or in association with post-
contingency operation for each Operating Day shall be allocated and charged to each Market 
Participant in proportion to the sum of its (i) deliveries of energy to load (net of operating Behind 
The Meter Generation, but not to be less than zero) in the PJM Region, served under Network 
Transmission Service, in megawatt-hours during that Operating Day; and (ii) deliveries of 
energy sales from within the PJM Region to load outside such region in megawatt-hours during 
that Operating Day, but not including its bilateral transactions that are Dynamic Transfers to load 
outside the PJM Region pursuant to Section 1.12, as compared to the sum of all such deliveries 
for all Market Participants. 
 
 (l) For any Operating Day in either, as applicable, the Day-ahead Energy Market or 
the Real-time Energy Market for which, for all or any part of such Operating Day, the Office of 
the Interconnection:  (i) declares a Maximum Generation Emergency; (ii) issues a Maximum 
Generation Emergency Alert; or (iii) schedules units based on the anticipation of a Maximum 
Generation Emergency or a Maximum Generation Emergency Alert, the Operating Reserves 
credit otherwise provided by Section 3.2.3.(b) or Section 3.2.3(e) in connection with market-
based offers shall be limited as provided in subsections (n) or (m), respectively.  The Office of 
the Interconnection shall provide timely notice on its internet site of the commencement and 
termination of any of the actions described in subsection (i), (ii), or (iii) of this subsection (l) 
(collectively referred to as “MaxGen Conditions”).  Following the posting of notice of the 
commencement of a MaxGen Condition, a Market Seller may elect to submit a cost-based offer 
in accordance with Schedule 2 of the Operating Agreement, in which case subsections (m) and 
(n) shall not apply to such offer; provided, however, that such offer must be submitted in 
accordance with the deadlines in Section 1.10 for the submission of offers in the Day-ahead 
Energy Market or Real-time Energy Market, as applicable.  Submission of a cost-based offer 
under such conditions shall not be precluded by Section 1.9.7(b); provided, however, that the 
Market Seller must return to compliance with Section 1.9.7(b) when it submits its bid for the first 
Operating Day after termination of the MaxGen Condition. 
 
 (m) For the Real-time Energy Market, if the Effective Offer Price (as defined below) 
for a market-based offer is greater than $1,000/MWh and greater than the Market Seller’s lowest 
available and applicable cost-based offer, the Market Seller shall not receive any credit for 
Operating Reserves.  For purposes of this subsection (m), the Effective Offer Price shall be the 
amount that, absent subsections (l) and (m), would have been credited for Operating Reserves for 
such Operating Day pursuant to Section 3.2.3(e) plus the Real-time Energy Market revenues for 
the hours that the offer is economic divided by the megawatt hours of energy provided during the 
hours that the offer is economic.  The hours that the offer is economic shall be:  (i) the hours that 
the offer price for energy is less than or equal to the Real-time Price for the relevant generation 
bus, (ii) the hours in which the offer for energy is greater than Locational Marginal Price and the 
unit is operated at the direction of the Office of the Interconnection that are in addition to any 



 

hours required due to the minimum run time or other operating constraint of the unit, and (iii) for 
any unit with a minimum run time of one hour or less and with more than one start available per 
day, any hours the unit operated at the direction of the Office of the Interconnection. 
 
 (n) For the Day-ahead Energy Market, if notice of a MaxGen Condition is provided 
prior to 10:30 a.m. on the day before the Operating Day for which transactions are being 
scheduled and the Effective Offer Price for a market-based offer is greater than $1,000/MWh and 
greater than the Market Seller’s lowest available and applicable cost-based offer, the Market 
Seller shall not receive any credit for Operating Reserves.  If notice of a MaxGen Condition is 
provided after 10:30 a.m. on the day before the Operating Day for which transactions are being 
scheduled and the Effective Offer Price is greater than $1,000/MWh, the Market Seller shall 
receive credit for Operating Reserves determined in accordance with Section 3.2.3(b), subject to 
the limit on total compensation stated below.  If the Effective Offer Price is less than or equal to 
$1,000/MWh, regardless of when notice of a MaxGen Condition is provided, the Market Seller 
shall receive credit for Operating Reserves determined in accordance with Section 3.2.3(b), 
subject to the limit on total compensation stated below.  For purposes of this subsection (n), the 
Effective Offer Price shall be the amount that, absent subsections (l) and (n), would have been 
credited for Operating Reserves for such Operating Day divided by the megawatt hours of 
energy offered during the Specified Hours, plus the offer for energy during such hours.  The 
Specified Hours shall be the lesser of:  (1) the minimum run hours stated by the Market Seller in 
its Offer Data; and (2) either (i) for steam-electric generating units and for combined-cycle units 
when such units are operating in combined-cycle mode, the six consecutive hours of highest 
Day-ahead Price during such Operating Day when such units are running or (ii) for combustion 
turbine units and for combined-cycle units when such units are operating in combustion turbine 
mode, the two consecutive hours of highest Day-ahead Price during such Operating Day when 
such units are running.  Notwithstanding any other provision in this subsection, the total 
compensation to a Market Seller on any Operating Day that includes a MaxGen Condition shall 
not exceed $1,000/MWh during the Specified Hours, where such total compensation in each 
such hour is defined as the amount that, absent subsections (l) and (n), would have been credited 
for Operating Reserves for such Operating Day pursuant to Section 3.2.3(b) divided by the 
Specified Hours, plus the Day-ahead Price for such hour, and no Operating Reserves payments 
shall be made for any other hour of such Operating Day.  If a unit operates in real time at the 
direction of the Office of the Interconnection consistently with its day-ahead clearing, then 
subsection (m) does not apply. 
 
 (o) Dispatchable pool-scheduled generation resources and dispatchable self-
scheduled generation resources that follow dispatch shall not be assessed balancing Operating 
Reserve deviations.  Pool-scheduled generation resources and dispatchable self-scheduled 
generation resources that do not follow dispatch shall be assessed balancing Operating Reserve 
deviations in accordance with the calculations described in the PJM Manuals.  Ramp-limited 
desired MW values shall be used to determine generation resource real-time deviations from the 
resource’s day-ahead schedules.  
 
The Office of the Interconnection shall calculate a ramp-limited desired MW value for 
generation resources where the economic minimum and economic maximum are at least as far 
apart in real-time as they are in day-ahead according to the following parameters: 



 

 
(i) real-time economic minimum <= 105% of day-ahead economic minimum 

or day-ahead economic minimum plus 5 MW, whichever is greater. 
 

(ii) real-time economic maximum >= 95% day-ahead economic maximum or 
day-ahead economic maximum minus 5 MW, whichever is lower. 

 
The ramp-limited desired MW value for a generation resource shall be equal to: 
 
 
 
 
 
 
where: 
 
  1. UDStarget = UDS basepoint for the previous UDS case 
  2. AOutput = Unit’s output at case solution time 
  3. UDSLAtime = UDS look ahead time 
  4. Case_Eff_time = Time between base point changes 
  5. RL_Desired = Ramp-limited desired MW 
 
To determine if a generation resource is following dispatch the Office of the Interconnection 
shall determine the unit’s MW off dispatch and % off dispatch by using the lesser of the 
difference between the actual output and the UDS Basepoint or the actual output and ramp-
limited desired MW value.  The % off dispatch and MW off dispatch will be a time-weighted 
average over the course of an hour.  If the UDS Basepoint and the ramp-limited desired MW for 
the resource are unavailable, the Office of the Interconnection will determine the unit’s MW off 
dispatch and % off dispatch by calculating the lesser of the difference between the actual output 
and the UDS LMP Desired MW. 
 
A pool-scheduled or dispatchable self-scheduled resource is considered to be following dispatch 
if its actual output is between its ramp-limited desired MW value and UDS Basepoint, or if its % 
off dispatch is <= 10, or its hourly integrated Real-time MWh is within 5% or 5 MW (whichever 
is greater) of the hourly integrated ramp-limited desired MW.  A self-scheduled generator must 
also be dispatched above economic minimum.  The degree of deviations for resources that are 
not following dispatch shall be determined in accordance with the following provisions:   
 

• A dispatchable self-scheduled resource that is not dispatched above economic 
minimum shall be assessed balancing Operating Reserve deviations according to the 
following formula: hourly integrated Real-time MWh – Day-Ahead MWh. 

 
• A resource that is dispatchable day-ahead but is Fixed Gen in real-time shall be 

assessed balancing Operating Reserve deviations according to the following formula: 
hourly integrated Real-time MWh – UDS LMP Desired MW. 
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• Pool-scheduled generators that are not following dispatch shall be assessed balancing 
Operating Reserve deviations according to the following formula:  hourly integrated 
Real-time MWh – hourly integrated Ramp-Limited Desired MW. 

 
• If a resource’s real-time economic minimum is greater than its day-ahead economic 

minimum by 5% or 5 MW, whichever is greater, or its real-time economic maximum 
is less than its Day Ahead economic maximum by 5% or 5 MW, whichever is lower, 
and UDS LMP Desired MWh for the hour is either below the real time economic 
minimum or above the real time economic maximum, then balancing Operating 
Reserve deviations for the resource shall be assessed according to the following 
formula:  hourly integrated Real time MWh – UDS LMP Desired MWh.  

 
• If a resource is not following dispatch and its % Off Dispatch is <= 20%, balancing 

Operating Reserve deviations shall be assessed according to the following formula:  
hourly integrated Real-time Mwh – hourly integrated Ramp-Limited Desired MW.  If 
deviation value is within 5% or 5 MW (whichever is greater) of Ramp-Limited 
Desired MW, balancing Operating Reserve deviations shall not be assessed. 

 
• If a resource is not following dispatch and its % off Dispatch is > 20%, balancing 

Operating Reserve deviations shall be assessed according to the following formula:  
hourly integrated Real time MWh – UDS LMP Desired MWh.  

 
• If a resource is not following dispatch, and the resource has tripped, for the hour the 

resource tripped and the hours it remains offline throughout its day-ahead schedule 
balancing Operating Reserve deviations shall be assessed according to the following 
formula:  hourly integrated Real time MWh – Day-Ahead MWh. 

 
• For resources that are not dispatchable in both the Day-Ahead and Real-time Energy 

Markets balancing Operating Reserve deviations shall be assessed according to the 
following formula:  hourly integrated Real-time MWh - Day-Ahead MWh. 

 
 (o-1) Dispatchable economic load reduction resources that follow dispatch shall not be 
assessed balancing Operating Reserve deviations.  Economic load reduction resources that do not 
follow dispatch shall be assessed balancing Operating Reserve deviations as described in this 
subsection and as further specified in the PJM Manuals.   

The Desired MW quantity for such resources for each hour shall be the hourly integrated MW 
quantity to which the load reduction resource was dispatched for each hour (where the hourly 
integrated value is the average of the dispatched values as determined by the Office of the 
Interconnection for the resource for each hour). 

If the actual reduction quantity for the load reduction resource for a given hour deviates by no 
more than 20% above or below the Desired MW quantity, then no balancing Operating Reserve 
deviation will accrue for that hour.  If the actual reduction quantity for the load reduction 
resource for a given hour is outside the 20% bandwidth, the balancing Operating Reserve 
deviations will accrue for that hour in the amount of the absolute value of (Desired MW – actual 



 

reduction quantity).  For those hours where the actual reduction quantity is within the 20% 
bandwidth specified above, the load reduction resource will be eligible to be made whole for the 
total value of its offer as defined n section 3.3A of this Appendix.  Hours for which the actual 
reduction quantity is outside the 20% bandwidth will not be eligible for the make-whole 
payment.  If at least one hour is not eligible for make-whole payment based on the 20% criteria, 
then the resource will also not be made whole for its shutdown cost. 

(p) The Office of the Interconnection shall allocate the charges assessed pursuant to 
Section 3.2.3(h) of Schedule 1 of this Agreement except those associated with the scheduling of 
units for Black Start service or testing of Black Start Units as provided in Schedule 6A of the 
PJM Tariff, to real-time deviations from day-ahead schedules or real-time load share plus exports 
depending on whether the underlying balancing Operating Reserve credits are related to 
resources scheduled during the reliability analysis for an Operating Day, or during the actual 
Operating Day. 
 

(i) For resources scheduled by the Office of the Interconnection during the 
reliability analysis for an Operating Day, the associated balancing Operating Reserve 
charges shall be allocated based on the reason the resource was scheduled according to 
the following provisions: 

 
(A) If the Office of the Interconnection determines during the 

reliability analysis for an Operating Day that a resource was committed to operate 
in real-time to augment the physical resources committed in the Day-ahead 
Energy Market to meet the forecasted real-time load plus the Operating Reserve 
requirement, the associated balancing Operating Reserve charges shall be 
allocated to real-time deviations from day-ahead schedules.   

 
(B) If the Office of the Interconnection determines during the 

reliability analysis for an Operating Day that a resource was committed to 
maintain system reliability, the associated balancing Operating Reserve charges 
shall be allocated according to ratio share of real time load plus export 
transactions.   

 
(C) If the Office of the Interconnection determines during the 

reliability analysis for an Operating Day that a resource with a day-ahead 
schedule is required to deviate from that schedule to provide balancing Operating 
Reserves, the associated balancing Operating Reserve charges shall be allocated 
pursuant to (A) or (B) above.   

 
(ii) For resources scheduled during an Operating Day, the associated 

balancing Operating Reserve charges shall be allocated according to the following 
provisions: 

 
(A) If the Office of the Interconnection directs a resource to operate 

during an Operating Day to provide balancing Operating Reserves, the associated 
balancing Operating Reserve charges shall be allocated according to ratio share of 



 

load plus exports.  The foregoing notwithstanding, charges will be assessed 
pursuant to this section only if the LMP at the resource’s bus does not meet or 
exceed the applicable offer of the resource for at least four-5-minute intervals 
during one or more discrete clock hours during each period the resource operated 
and produced MWs during the relevant Operating Day.   If a resource operated 
and produced MWs for less than four 5-minute intervals during one or more 
discrete clock hours during the relevant Operating Day, the charges for that 
resource during the hour it was operated less than four 5-minute intervals will be 
identified as being in the same category as identified for the Operating Reserves 
for the other discrete clock hours. 

 
(B) If the Office of the Interconnection directs a resource not covered 

by Section 3.2.3(h)(ii)(A) of Schedule 1 of this Agreement to operate in real-time 
during an Operating Day, the associated balancing Operating Reserve charges 
shall be allocated according to real-time deviations from day-ahead schedules.  

 
 (q) The Office of the Interconnection shall determine regional balancing Operating 
Reserve rates for the Western and Eastern Regions of the PJM Region.  For the purposes of this 
section, the Western Region shall be the AEP, APS, ComEd, Duquesne, Dayton, ATSI, DEOK, 
EKPC transmission Zones, and the Eastern Region shall be the AEC, BGE, Dominion, 
PENELEC, PEPCO, ME, PPL, JCPL, PECO, DPL, PSEG, RE transmission Zones.  The regional 
balancing Operating Reserve rates shall be determined in accordance with the following 
provisions: 
 

(i) The Office of the Interconnection shall calculate regional adder rates for 
the Eastern and Western Regions.  Regional adder rates shall be equal to the total 
balancing Operating Reserve credits paid to generators for transmission constraints that 
occur on transmission system capacity equal to or less than 345kv.  The regional adder 
rates shall be separated into reliability and deviation charges, which shall be allocated to 
real-time load or real-time deviations, respectively.  Whether the underlying credits are 
designated as reliability or deviation charges shall be determined in accordance with 
Section 3.2.3(p). 

 
(ii) The Office of the Interconnection shall calculate RTO balancing 

Operating Reserve rates.  RTO balancing Operating Reserve rates shall be equal to 
balancing Operating Reserve credits except those associated with the scheduling of units 
for Black Start service or testing of Black Start Units as provided in Schedule 6A of the 
PJM Tariff, in excess of the regional adder rates calculated pursuant to Section 3.2.3(q)(i) 
of Schedule 1 of this Agreement. The RTO balancing Operating Reserve rates shall be 
separated into reliability and deviation charges, which shall be allocated to real-time load 
or real-time deviations, respectively.  Whether the underlying credits are allocated as 
reliability or deviation charges shall be determined in accordance with Section 3.2.3(p). 

 
(iii) Reliability and deviation regional balancing Operating Reserve rates shall 

be determined by summing the relevant RTO balancing Operating Reserve rates and 
regional adder rates. 



 

 
(iv) If the Eastern and/or Western Regions do not have regional adder rates, 

the relevant regional balancing Operating Reserve rate shall be the reliability and/or 
deviation RTO balancing Operating Reserve rate. 

 
(r) Market Sellers that incur incremental operating costs for a generation resource 

greater than $2,000/MWh, determined in accordance with Schedule 2 of the Operating 
Agreement and PJM Manual 15, will be eligible to receive credit for Operating Reserves upon 
review of the Market Monitoring Unit and the Office of the Interconnection, and approval of the 
Office of the Interconnection.  Market Sellers must submit to the Office of the Interconnection 
and the Market Monitoring Unit all relevant documentation demonstrating the calculation of 
costs greater than $2,000/MWh.  The Office of the Interconnection must approve any Operating 
Reserve credits paid to a Market Seller under this subsection (r).   
 
3.2.3A Synchronized Reserve. 
 
 (a) Each Market Participant that is a Load Serving Entity that is not part of an 
agreement to share reserves with external entities subject to the requirements in BAL-002 shall have 
an obligation for hourly Synchronized Reserve equal to its pro rata share of Synchronized 
Reserve requirements for the hour for each Reserve Zone and Reserve Sub-zone of the PJM 
Region, based on the Market Buyer’s total load (net of operating Behind The Meter Generation, 
but not to be less than zero) in such Reserve Zone or Reserve Sub-zone for the hour 
(“Synchronized Reserve Obligation”), less any amount obtained from condensers associated with 
provision of Reactive Services as described in section 3.2.3B(i) and any amount obtained from 
condensers associated with post-contingency operations, as described in section 3.2.3C(b).  
Those entities that participate in an agreement to share reserves with external entities subject to the 
requirements in BAL-002 shall have their reserve obligations determined based on the stipulations in 
such agreement.  A Market Participant that does not meet its hourly Synchronized Reserve 
Obligation shall be charged for the Synchronized Reserve dispatched by the Office of the 
Interconnection to meet such obligation at the Synchronized Reserve Market Clearing Price 
determined in accordance with subsection (d) of this section, plus the amounts, if any, described 
in subsections (g), (h) and (i) of this section. 
 
 (b) A resource supplying Synchronized Reserve at the direction of the Office of the 
Interconnection, in excess of its hourly Synchronized Reserve Obligation, shall be credited as 
follows:  
 

i) Credits for Synchronized Reserve provided by generation resources that 
are then subject to the energy dispatch signals and instructions of the Office of the 
Interconnection and that increase their current output or Demand Resources that reduce 
their load in response to a Synchronized Reserve Event (“Tier 1 Synchronized Reserve”) 
shall be at the Synchronized Energy Premium Price less the hourly integrated real-time 
LMP, with the exception of those hours in which the Non-Synchronized Reserve Market 
Clearing Price for the applicable Reserve Zone or Reserve Sub-zone is not equal to zero.  
During such hours, Tier 1 Synchronized Reserve resources shall be compensated at the 
Synchronized Reserve Market Clearing Price for the applicable Reserve Zone or Reserve 
Sub-zone for the lesser of the hourly integrated amount of Tier 1 Synchronized Reserve 



 

attributed to the resource as calculated by the Office of the Interconnection, or the actual 
amount of Tier 1 Synchronized Reserve provided should a Synchronized Reserve Event 
occur. 

 
ii) Credits for Synchronized Reserve provided by generation resources that 

are synchronized to the grid but, at the direction of the Office of the Interconnection, are 
operating at a point that deviates from the Office of the Interconnection energy dispatch 
signals and instructions (“Tier 2 Synchronized Reserve”) shall be the higher of (i) the 
Synchronized Reserve Market Clearing Price or (ii) the sum of (A) the Synchronized 
Reserve offer, and (B) the specific opportunity cost of the generation resource supplying 
the increment of Synchronized Reserve, as determined by the Office of the 
Interconnection in accordance with procedures specified in the PJM Manuals. 

 
iii) Credits for Synchronized Reserve provided by Demand Resources that are 

synchronized to the grid and accept the obligation to reduce load in response to a 
Synchronized Reserve Event initiated by the Office of the Interconnection shall be the 
sum of (i) the higher of (A) the Synchronized Reserve offer or (B) the Synchronized 
Reserve Market Clearing Price and (ii) if a Synchronized Reserve Event is actually 
initiated by the Office of the Interconnection and the Demand Resource reduced its load 
in response to the event, the fixed costs associated with achieving the load reduction, as 
specified in the PJM Manuals. 

 
 (c) The Synchronized Reserve Energy Premium Price is the average of the five-
minute Locational Marginal Prices calculated during the Synchronized Reserve Event plus an 
adder in an amount to be determined periodically by the Office of the Interconnection not less 
than fifty dollars and not to exceed one hundred dollars per megawatt hour. 
 
 (d) The Synchronized Reserve Market Clearing Price shall be determined for each 
Reserve Zone and Reserve Sub-zone by the Office of the Interconnection for each hour of the 
Operating Day.  The hourly Synchronized Reserve Market Clearing Price shall be calculated as 
the average of all 5-minute clearing prices calculated during the operating hour.  Each 5-minute 
clearing price shall be calculated as the marginal cost of serving the next increment of demand 
for Synchronized Reserve in each Reserve Zone or Reserve Sub-zone, inclusive of Synchronized 
Reserve offer prices and opportunity costs.  When the Synchronized Reserve Requirement or 
Extended Synchronized Reserve Requirement in a Reserve Zone or Reserve Sub-zone cannot be 
met, the 5-minute clearing price shall be at least greater than or equal to the applicable Reserve 
Penalty Factor for the Reserve Zone or Reserve Sub-zone, but less than or equal to the sum of 
the Reserve Penalty Factors for the Synchronized Reserve Requirement and Primary Reserve 
Requirement  for the Reserve Zone or Reserve Sub-zone.  If the Office of the Interconnection 
has initiated in a Reserve Zone or Reserve Sub-zone either a voltage reduction action as 
described in the PJM Manuals or a manual load dump action as described in the PJM Manuals, 
the 5-minute clearing price shall be the sum of the Reserve Penalty Factors for the Primary 
Reserve Requirement and the Synchronized Reserve Requirement for that Reserve Zone or 
Reserve Sub-zone.  
 



 

The Reserve Penalty Factors for the Synchronized Reserve Requirement shall each be phased in 
as described below: 

i. $250/MWh for the 2012/2013 Delivery Year; 

ii. $400/MWh for the 2013/2014 Delivery Year; 

iii. $550/MWh for the 2014/2015 Delivery Year; and 

iv. $850/MWh as of the 2015/2016 Delivery Year. 

The Reserve Penalty Factor for the Extended Synchronized Reserve Requirement shall be 
$300/MWh. 

By no later than April 30 of each year, the Office of the Interconnection will analyze Market 
Participants’ response to prices exceeding $1,000/MWh on an annual basis and will provide its 
analysis to PJM stakeholders.  The Office of the Interconnection will also review this analysis to 
determine whether any changes to the Synchronized Reserve Penalty Factors are warranted for 
subsequent Delivery Year(s). 
 

(e) In determining the 5-minute Synchronized Reserve clearing price, the estimated 
unit-specific opportunity cost for a generation resource shall be equal to the sum of (i) the 
product of (A) the Locational Marginal Price at the generation bus for the generation resource 
times (B) the megawatts of energy used to provide Synchronized Reserve submitted as part of 
the Synchronized Reserve offer and (ii) the product of (A) the deviation of the set point of the 
generation resource that is expected to be required in order to provide Synchronized Reserve 
from the generation resource’s expected output level if it had been dispatched in economic merit 
order times (B) the difference between the Locational Marginal Price at the generation bus for 
the generation resource and the offer price for energy from the generation resource (at the 
megawatt level of the Synchronized Reserve set point for the resource) in the PJM Interchange 
Energy Market when the Locational Marginal Price at the generation bus is greater than the offer 
price for energy from the generation resource.  The opportunity costs for a Demand Resource 
shall be zero. 
 

(f) In determining the credit under subsection (b) to a resource selected to provide 
Tier 2 Synchronized Reserve and that actively follows the Office of the Interconnection’s signals 
and instructions, the unit-specific opportunity cost of a generation resource shall be determined 
for each hour that the Office of the Interconnection requires a generation resource to provide Tier 
2 Synchronized Reserve and shall be equal to the sum of (i) the product of (A) the megawatts of 
energy used by the resource to provide Synchronized Reserve as submitted as part of the 
generation resource’s Synchronized Reserve offer times (B) the Locational Marginal Price at the 
generation bus of the generation resource, and  (ii) the product of (A) the deviation of the 
generation resource’s output necessary to follow the Office of the Interconnection’s signals and 
instructions from the generation resource’s expected output level if it had been dispatched in 
economic merit order, times (B) the difference between the Locational Marginal Price at the 
generation bus for the generation resource and the offer price for energy from the generation 
resource (at the megawatt level of the Synchronized Reserve set point for the generation 
resource) in the PJM Interchange Energy Market when the Locational Marginal Price at the 
generation bus is greater than the offer price for energy from the generation resource.  The 
opportunity costs for a Demand Resource shall be zero. 



 

 
 (g) Charges for Tier 1 Synchronized Reserve will be allocated in proportion to the 
amount of Tier 1 Synchronized Reserve applied to each Synchronized Reserve Obligation.  In 
the event Tier 1 Synchronized Reserve is provided by a Market Seller in excess of that Market 
Seller’s Synchronized Reserve Obligation, the remainder of the Tier 1 Synchronized Reserve 
that is not utilized to fulfill the Seller’s obligation will be allocated proportionately among all 
other Synchronized Reserve Obligations. 
 
 (h) Any amounts credited for Tier 2 Synchronized Reserve in an hour in excess of the 
Synchronized Reserve Market Clearing Price in that hour shall be allocated and charged to each 
Market Participant that does not meet its hourly Synchronized Reserve Obligation in proportion 
to its purchases of Synchronized Reserve in megawatt-hours during that hour. 
 
 (i) In the event the Office of the Interconnection needs to assign more Tier 2 
Synchronized Reserve during an hour than was estimated as needed at the time the Synchronized 
Reserve Market Clearing Price was calculated for that hour due to a reduction in available Tier 1 
Synchronized Reserve, the costs of the excess Tier 2 Synchronized Reserve shall be allocated 
and charged to those providers of Tier 1 Synchronized Reserve whose available Tier 1 
Synchronized Reserve was reduced from the needed amount estimated during the Synchronized 
Reserve Market Clearing Price calculation, in proportion to the amount of the reduction in Tier 1 
Synchronized Reserve availability. 
 
 (j) In the event a generation resource or Demand Resource that either has been 
assigned by the Office of the Interconnection or self-scheduled to provide Tier 2 Synchronized 
Reserve fails to provide the assigned or self-scheduled amount of Tier 2 Synchronized Reserve 
in response to a Synchronized Reserve Event, the resource will be credited for Tier 2 
Synchronized Reserve capacity in the amount that actually responded for all hours the resource 
was assigned or self-scheduled Tier 2 Synchronized Reserve on the Operating Day during which 
the event occurred. The determination of the amount of Synchronized Reserve credited to a 
resource shall be on an individual resource basis, not on an aggregate basis. 
 
The resource shall refund payments received for Tier 2 Synchronized Reserve it failed to 
provide.  For purposes of determining the amount of the payments to be refunded by a Market 
Participant, the Office of the Interconnection shall calculate the shortfall of Tier 2 Synchronized 
Reserve on an individual resource basis unless the Market Participant had multiple resources that 
were assigned or self-scheduled to provide Tier 2 Synchronized Reserve, in which case the 
shortfall will be determined on an aggregate basis.  For performance determined on an aggregate 
basis, the response of any resource that provided more Tier 2 Synchronized Reserve than it was 
assigned or self-scheduled to provide will be used to offset the performance of other resources 
that provided less Tier 2 Synchronized Reserve than they were assigned or self-scheduled to 
provide during a Synchronized Reserve Event, as calculated in the PJM Manuals.  The 
determination of a Market Participant’s aggregate response shall not be taken into consideration 
in the determination of the amount of Tier 2 Synchronized Reserve credited to each individual 
resource.  
 



 

The amount refunded shall be determined by multiplying the Synchronized Reserve Market 
Clearing Price by the amount of the shortfall of Tier 2 Synchronized Reserve, measured in 
megawatts, for all hours the resource was assigned or self-scheduled to provide Tier 2 
Synchronized Reserve for a period of time immediately preceding the Synchronized Reserve 
Event equal to the lesser of the average number of days between Synchronized Reserve Events, 
or the number of days since the resource last failed to provide the amount of Tier 2 Synchronized 
Reserve it was assigned or self-scheduled to provide in response to a Synchronized Reserve 
Event.  The average number of days between Synchronized Reserve Events for purposes of this 
calculation shall be determined by an annual review of the twenty-four month period ending 
October 31 of the calendar year in which the review is performed, and shall be rounded down to 
a whole day value.  The Office of the Interconnection shall report the results of its annual review 
to stakeholders by no later than December 31, and the average number of days between 
Synchronized Reserve Events shall be effective as of the following January 1.  The refunded 
charges shall be allocated as credits to Market Participants based on its pro rata share of the 
Synchronized Reserve Obligation megawatts less any Tier 1 Synchronized Reserve applied to its 
Synchronized Reserve Obligation in the hour(s) of the Synchronized Reserve Event for the 
Reserve Sub-zone or Reserve Zone, except that Market Participants that incur a refund obligation 
and also have an applicable Synchronized Reserve Obligation during the hour(s) of the 
Synchronized Reserve Event shall not be included in the allocation of such refund credits.  If the 
event spans multiple hours, the refund credits will be prorated hourly based on the duration of 
the event within each clock hour. 
 
 (k) The magnitude of response to a Synchronized Reserve Event by a generation 
resource or a Demand Resource, except for Batch Load Demand Resources covered by section 
3.2.3A(l), is the difference between the generation resource’s output or the Demand Resource’s 
consumption at the start of the event and its output or consumption 10 minutes after the start of 
the event.  In order to allow for small fluctuations and possible telemetry delays, generation 
resource output or Demand Resource consumption at the start of the event is defined as the 
lowest telemetered generator resource output or greatest Demand Resource consumption 
between one minute prior to and one minute following the start of the event.  Similarly, a 
generation resource's output or a Demand Resource's consumption 10 minutes after the event is 
defined as the greatest generator resource output or lowest Demand Resource consumption 
achieved between 9 and 11 minutes after the start of the event.  The response actually credited to 
a generation resource will be reduced by the amount the megawatt output of the generation 
resource falls below the level achieved after 10 minutes by either the end of the event or after 30 
minutes from the start of the event, whichever is shorter.  The response actually credited to a 
Demand Resource will be reduced by the amount the megawatt consumption of the Demand 
Resource exceeds the level achieved after 10 minutes by either the end of the event or after 30 
minutes from the start of the event, whichever is shorter. 
 
 (l) The magnitude of response by a Batch Load Demand Resource that is at the stage 
in its production cycle when its energy consumption is less than the level of megawatts in its 
offer at the start of a Synchronized Reserve Event shall be the difference between (i) the Batch 
Load Demand Resource’s consumption at the end of the Synchronized Reserve Event and (ii) the 
Batch Load Demand Resource’s consumption during the minute within the ten minutes after the 
end of the Synchronized Reserve Event in which the Batch Load Demand Resource’s 



 

consumption was highest and for which its consumption in all subsequent minutes within the ten 
minutes was not less than fifty percent of the consumption in such minute; provided that, the 
magnitude of the response shall be zero if, when the Synchronized Reserve Event commences, 
the scheduled off-cycle stage of the production cycle is greater than ten minutes. . 
 
3.2.3A.001  Non-Synchronized Reserve. 
 

(a) Each Market Participant that is a Load Serving Entity that is not part of an 
agreement to share reserves with external entities subject to the requirements in BAL-002 shall have 
an obligation for hourly Non-Synchronized Reserve equal to its pro rata share of Non-
Synchronized Reserve assigned for the hour for each Reserve Zone and Reserve Sub-zone of the 
PJM Region, based on the Market Buyer’s total load (net of operating Behind The Meter 
Generation, but not to be less than zero) in such Reserve Zone and Reserve Sub-zone for the 
hour (“Non-Synchronized Reserve Obligation”).  Those entities that participate in an agreement to 
share reserves with external entities subject to the requirements in BAL-002 shall have their reserve 
obligations determined based on the stipulations in such agreement.  A Market Participant that does 
not meet its hourly Non-Synchronized Reserve Obligation shall be charged for the Non-
Synchronized Reserve dispatched by the Office of the Interconnection to meet such obligation at 
the Non-Synchronized Reserve Market Clearing Price determined in accordance with subsection 
(c) below, plus the amounts, if any, described in subsection (f) below. 
 

(b) Credits for Non-Synchronized Reserve provided by generation resources that are 
not operating for energy at the direction of the Office of the Interconnection specifically for the 
purpose of providing Non-Synchronized Reserve shall be the higher of (i) the Non-Synchronized 
Reserve Market Clearing Price or (ii) the specific opportunity cost of the generation resource 
supplying the increment of Non-Synchronized Reserve, as determined by the Office of the 
Interconnection in accordance with procedures specified in the PJM Manuals.   
 

(c) The Non-Synchronized Reserve Market Clearing Price shall be determined for 
each Reserve Zone and Reserve Sub-zone by the Office of the Interconnection for each hour of 
the Operating Day.  The hourly Non-Synchronized Reserve Market Clearing Price shall be 
calculated as the average of all 5-minute clearing prices calculated during the operating hour.  
Each 5-minute clearing price shall be calculated as the marginal cost of procuring sufficient Non-
Synchronized Reserves and/or Synchronized Reserves in each Reserve Zone or Reserve Sub-
zone inclusive of opportunity costs associated with meeting the Primary Reserve Requirement or 
Extended Primary Reserve Requirement.  When the Primary Reserve Requirement or Extended 
Primary Reserve Requirement in a Reserve Zone or Reserve Sub-zone cannot be met at a price 
less than or equal to the applicable Reserve Penalty Factor, the 5-minute clearing price for Non-
Synchronized Reserve shall be at least greater than or equal to the applicable Reserve Penalty 
Factor for the Reserve Zone or Reserve Sub-zone, but less than or equal to the Reserve Penalty 
Factor for the Primary Reserve Requirement for the Reserve Zone or Reserve Sub-zone.  If the 
Office of the Interconnection has initiated in a Reserve Zone or Reserve Sub-zone either a 
voltage reduction action as described in the PJM Manuals or a manual load dump action as 
described in the PJM Manuals, the 5-minute clearing price shall be the Reserve Penalty Factor 
for the Primary Reserve Requirement for that Reserve Zone or Reserve Sub-zone.  



 

The Reserve Penalty Factors for the Primary Reserve Requirement shall each be phased in as 
described below: 

i. $250/MWh for the 2012/2013 Delivery Year; 

ii. $400/MWh for the 2013/2014 Delivery Year; 

iii. $550/MWh for the 2014/2015 Delivery Year; and 

iv. $850/MWh as of the 2015/2016 Delivery Year. 

The Reserve Penalty Factor for the Extended Primary Reserve Requirement shall be $300/MWh.  
 
By no later than April 30 of each year, the Office of the Interconnection will analyze Market 
Participants’ response to prices exceeding $1,000/MWh on an annual basis and will provide its 
analysis to PJM stakeholders.  The Office of the Interconnection will also review this analysis to 
determine whether any changes to the Primary Reserve Penalty Factors are warranted for 
subsequent Delivery Year(s).  

 
(d) In determining the 5-minute Non-Synchronized Reserve clearing price, the unit-

specific opportunity cost for a generation resource that is not providing energy because they are 
providing Non-Synchronized Reserves shall be equal to the product of (A) the deviation of the 
generation resource’s output necessary to follow the Office of the Interconnection’s signals and 
instructions from the generation resource’s expected output level if it had been dispatched in 
economic merit order times, (B) the Locational Marginal Price at the generation bus for the 
generation resource, minus (C) the applicable offer for energy from the generation resource in 
the PJM Interchange Energy Market.   
 

(e) In determining the credit under subsection (b) to a resource selected to provide 
Non-Synchronized Reserve and that follows the Office of the Interconnection’s signals and 
instructions, the unit-specific opportunity cost of a generation resource shall be determined for 
each hour that the Office of the Interconnection requires a generation resource to provide Non- 
Synchronized Reserve and shall be equal to the product of (A) the deviation of the generation 
resource’s output necessary to follow the Office of the Interconnection’s signals and instructions 
from the generation resource’s expected output level if it had been dispatched in economic merit 
order, times (B) the Locational Marginal Price at the generation bus for the generation resource, 
minus (C) the applicable offer for energy from the generation resource in the PJM Interchange 
Energy Market.   
 

(f) Any amounts credited for Non-Synchronized Reserve in an hour in excess of the 
Non-Synchronized Reserve Market Clearing Price in that hour shall be allocated and charged to 
each Market Participant that does not meet its hourly Non-Synchronized Reserve Obligation in 
proportion to its purchases of Non-Synchronized Reserve in megawatt-hours during that hour. 

 
(g) The magnitude of response to a Non-Synchronized Reserve Event by a generation 

resource is the difference between the generation resource’s output at the start of the event and 
its output 10 minutes after the start of the event.  In order to allow for small fluctuations and 
possible telemetry delays, generation resource output at the start of the event is defined as the 
lowest telemetered generator resource output between one minute prior to and one minute 



 

following the start of the event.  Similarly, a generation resource's output 10 minutes after the 
start of the event is defined as the greatest generator resource output achieved between 9 and 11 
minutes after the start of the event.  The response actually credited to a generation resource will 
be reduced by the amount the megawatt output of the generation resource falls below the level 
achieved after 10 minutes by either the end of the event or after 30 minutes from the start of the 
event, whichever is shorter.   

 
(h) In the event a generation resource that has been assigned by the Office of the 

Interconnection to provide Non-Synchronized Reserve fails to provide the assigned amount of 
Non-Synchronized Reserve in response to a Non-Synchronized Reserve Event, the resource will 
be credited for Non-Synchronized Reserve capacity in the amount that actually responded for the 
contiguous hours the resource was assigned Non-Synchronized Reserve during which the event 
occurred. 
 
3.2.3A.01  Day-ahead Scheduling Reserves. 
 
 (a) The Office of the Interconnection shall satisfy the Day-ahead Scheduling 
Reserves Requirement by procuring Day-ahead Scheduling Reserves in the Day-ahead 
Scheduling Reserves Market from Day-ahead Scheduling Reserves Resources, provided that 
Demand Resources shall be limited to providing the lesser of any limit established by the 
Reliability First Corporation or SERC, as applicable, or twenty-five percent of the total Day-
ahead Scheduling Reserves Requirement.  Day-ahead Scheduling Reserves Resources that clear 
in the Day-ahead Scheduling Reserves Market shall receive a Day-ahead Scheduling Reserves 
schedule from the Office of the Interconnection for the relevant Operating Day.  PJMSettlement 
shall be the Counterparty to the purchases and sales of Day-ahead Scheduling Reserves in the 
PJM Interchange Energy Market; provided that PJMSettlement shall not be a contracting party to 
bilateral transactions between Market Participants or with respect to a self-schedule or self-
supply of generation resources by a Market Buyer to satisfy its Day-ahead Scheduling Reserves 
Requirement. 
 
 (b) A Day-ahead Scheduling Reserves Resource that receives a Day-ahead 
Scheduling Reserves schedule pursuant to subsection (a) of this section shall be paid the hourly 
Day-ahead Scheduling Reserves Market clearing price for the MW obligation in each hour of the 
schedule, subject to meeting the requirements of subsection (c) of this section. 
 
 (c) To be eligible for payment pursuant to subsection (b) of this section, Day-ahead 
Scheduling Reserves Resources shall comply with the following provisions: 
 

(i) Generation resources with a start time greater than thirty minutes are 
required to be synchronized and operating at the direction of the Office of the 
Interconnection during the resource’s Day-ahead Scheduling Reserves schedule and shall 
have a dispatchable range equal to or greater than the Day-ahead Scheduling Reserves 
schedule. 

 
(ii) Generation resources and Demand Resources with start times or shut-

down times, respectively, equal to or less than 30 minutes are required to respond to 



 

dispatch directives from the Office of the Interconnection during the resource’s Day-
ahead Scheduling Reserves schedule.  To meet this requirement the resource shall be 
required to start or shut down within the specified notification time plus its start or shut 
down time, provided that such time shall be less than thirty minutes. 

 
(iii) Demand Resources with a Day-ahead Scheduling Reserves schedule shall 

be credited based on the difference between the resource’s MW consumption at the time 
the resource is directed by the Office of the Interconnection to reduce its load (starting 
MW usage) and the resource’s MW consumption at the time when the Demand Resource 
is no longer dispatched by PJM (ending MW usage).  For the purposes of this subsection, 
a resource’s starting MW usage shall be the greatest telemetered consumption between 
one minute prior to and one minute following the issuance of a dispatch instruction from 
the Office of the Interconnection, and a resource’s ending MW usage shall be the lowest 
consumption between one minute before and one minute after a dispatch instruction from 
the Office of the Interconnection that is no longer necessary to reduce. 

 
(iv) Notwithstanding subsection (iii) above, the credit for a Batch Load 

Demand Resource that is at the stage in its production cycle when its energy consumption 
is less than the level of megawatts in its offer at the time the resource is directed by the 
Office of the Interconnection to reduce its load shall be the difference between (i) the 
“ending MW usage” (as defined above) and (ii) the Batch Load Demand Resource’s 
consumption during the minute within the ten minutes after the time of the “ending MW 
usage” in which the Batch Load Demand Resource’s consumption was highest and for 
which its consumption in all subsequent minutes within the ten minutes was not less than 
fifty percent of the consumption in such minute; provided that, the credit shall be zero if, 
at the time the resource is directed by the Office of the Interconnection to reduce its load, 
the scheduled off-cycle stage of the production cycle is greater than the timeframe for 
which the resource was dispatched by PJM. 

 
Resources that do not comply with the provisions of this subsection (c) shall not be eligible to 
receive credits pursuant to subsection (b) of this section. 
 
 (d) The hourly credits paid to Day-ahead Scheduling Reserves Resources satisfying 
the Base Day-ahead Scheduling Reserves Requirement (“Base Day-ahead Scheduling Reserves 
credits”) shall equal the ratio of the Base Day-ahead Scheduling Reserves Requirement to the 
Day-ahead Scheduling Reserves Requirement, multiplied by the total credits paid to Day-ahead 
Scheduling Reserves Resources, and are allocated as Base Day-ahead Scheduling Reserves 
charges per paragraph (i) below.  The hourly credits paid to Day-ahead Scheduling Reserve 
Resources satisfying the Additional Day-ahead Scheduling Reserve Requirement (“Additional 
Day-ahead Scheduling Reserves credits”) shall equal the ratio of the Additional Day-ahead 
Scheduling Reserves Requirement to the Day-ahead Scheduling Reserves Requirement, 
multiplied by the total credits paid to Day-ahead Scheduling Reserves Resources and are 
allocated as Additional Day-ahead Scheduling Reserves charges per paragraph (ii) below. 
 

(i) A Market Participant’s Base Day-ahead Scheduling Reserves charge is equal to 
the ratio of the Market Participant’s hourly obligation to the total hourly 



 

obligation of all Market Participants in the PJM Region, multiplied by the Base 
Day-ahead Scheduling Reserves credits. The hourly obligation for each Market 
Participant is a megawatt representation of the portion of the Base Day-ahead 
Scheduling Reserves credits that the Market Participant is responsible for paying 
to PJM.  The hourly obligation is equal to the Market Participant’s load ratio 
share of the total megawatt volume of Base Day-ahead Scheduling Reserves 
resources (described below), based on the Market Participant’s total hourly load 
(net of operating Behind The Meter Generation, but not to be less than zero) to the 
total hourly load of all Market Participants in the PJM Region.  The total 
megawatt volume of Base Day-ahead Scheduling Reserves resources equals the 
ratio of the Base Day-ahead Scheduling Reserves Requirement to the Day-ahead 
Scheduling Reserves Requirement multiplied by the total volume of Day-ahead 
Scheduling Reserves megawatts paid pursuant to paragraph (c) of this section.  A 
Market Participant’s hourly Day-ahead Scheduling Reserves obligation can be 
further adjusted by any Day-ahead Scheduling Reserve bilateral transactions.   

 
(ii)  Additional Day-ahead Scheduling Reserves credits shall be charged hourly to 

Market Participants that are net purchasers in the Day-ahead Energy Market based 
on its positive demand difference ratio share.  The positive demand difference for 
each Market Participant is the difference between its real-time load (net of 
operating Behind The Meter Generation, but not to be less than zero) and cleared 
Demand Bids in the Day-ahead Energy Market, net of cleared Increment Offers 
and cleared Decrement Bids in the Day-ahead Energy Market, when such value is 
positive.  Net purchasers in the Day-ahead Energy Market are those Market 
Participants that have cleared Demand Bids plus cleared Decrement Bids in 
excess of its amount of cleared Increment Offers in the Day-ahead Energy 
Market.  If there are no Market Participants with a positive demand difference, the 
Additional Day-ahead Scheduling Reserves credits are allocated according to 
paragraph (i) above. 

 
 (e) If the Day-ahead Scheduling Reserves Requirement is not satisfied through the 
operation of subsection (a) of this section, any additional Operating Reserves required to meet 
the requirement shall be scheduled by the Office of the Interconnection pursuant to Section 3.2.3 
of Schedule 1 of this Agreement. 
 
3.2.3B Reactive Services. 
 
 (a) A Market Seller providing Reactive Services at the direction of the Office of the 
Interconnection shall be credited as specified below for the operation of its resource.  These 
provisions are intended to provide payments to generating units when the LMP dispatch 
algorithms would not result in the dispatch needed for the required reactive service.  LMP will be 
used to compensate generators that are subject to redispatch for reactive transfer limits. 
 
 (b) At the end of each Operating Day, where the active energy output of a Market 
Seller’s resource is reduced or suspended at the request of the Office of the Interconnection for 



 

the purpose of maintaining reactive reliability within the PJM Region, the Market Seller shall be 
credited according to Sections 3.2.3B(c) & 3.2.3B(d). 
 
 (c) A Market Seller providing Reactive Services from either a steam-electric 
generating unit or combined cycle unit operating in combined cycle mode, where such unit is 
pool-scheduled (or self-scheduled, if operating according to Section 1.10.3 (c) hereof), and 
where the hourly integrated, real time LMP at the unit’s bus is higher than the price offered by 
the Market Seller for energy from the unit at the level of output requested by the Office of the 
Interconnection (as indicated either by the desired MWs of output from the unit determined by 
PJM’s unit dispatch system or as directed by the PJM dispatcher through a manual override) 
shall be compensated for lost opportunity cost by receiving a credit hourly in an amount equal to 
the product of (A) the deviation of the generating unit’s output necessary to follow the Office of 
the Interconnection’s signals and the generating unit’s expected output level if it had been 
dispatched in economic merit order, times (B) the Real-time Price at the generation bus for the 
generating unit, minus (C) the applicable offer for energy on which the generating unit was 
committed in the Real-time Energy Market, provided that the resulting outcome is greater than 
$0.00.  This equation is represented as (A*B) - C.  
 
The deviation of the generating unit’s output is equal to the lesser of the PJM forecasted output 
for the unit or level of output for the unit determined according to the point on the scheduled 
offer curve on which the unit was operating corresponding to the hourly integrated real time 
Locational Marginal Price, and shall be limited to the lesser of the unit’s Economic Maximum or 
the unit’s Maximum Facility Output, minus the actual hourly integrated output of the unit. 
 
For pool-scheduled generating units, their applicable offer for energy is the offer on which the 
resource was committed.   For self-scheduled generating units, their applicable offer for energy 
shall equal the real-time scheduled offer curve on which the unit was operating, unless such 
schedule was a price-based schedule and the offer associated with that price schedule is less than 
the cost-based offer provided for the unit, in which case the offer for the unit will be determined 
from the cost-based schedule. 
 
 (d) A Market Seller providing Reactive Services from either a combustion turbine 
unit or combined cycle unit operating in simple cycle mode that is pool scheduled (or self-
scheduled, if operating according to Section 1.10.3 (c) hereof), operated as requested by the 
Office of the Interconnection, shall be compensated for lost opportunity cost, limited to the lesser 
of the unit’s Economic Maximum or the unit’s Maximum Facility Output, if either of the 
following conditions occur: 
 

(i)  if the unit output is reduced at the direction of the Office of the 
Interconnection and the real time LMP at the unit’s bus is higher than the price offered by 
the Market Seller for energy from the unit at the level of output requested by the Office 
of the Interconnection as directed by the PJM dispatcher, then the Market Seller shall be 
credited in a manner consistent with that described above in Section 3.2.3B(c) for a steam 
unit or a combined cycle unit operating in combined cycle mode. 

 



 

(ii)  if the unit is scheduled to produce energy in the day-ahead market, but the 
unit is not called on by PJM and does not operate in real time, then the Market Seller 
shall be credited hourly in an amount equal to the higher of (i) {(URTLMP – UDALMP) 
x DAG, or (ii) {(URTLMP – UB) x DAG where: 

 
URTLMP equals the real time LMP at the unit’s bus; 

 
UDALMP equals the day-ahead LMP at the unit’s bus; 

 
DAG equals the day-ahead scheduled unit output for the hour; 

 
UB equals the offer price for the unit determined according to the schedule on 
which the unit was committed day-ahead, unless such schedule was a price-based 
schedule and the offer associated with that price-based schedule is less than the 
cost-based offer for the unit, in which case the offer for the unit will be 
determined based on the cost-based schedule; and 

 
where URTLMP - UDALMP and URTLMP – UB shall not be negative. 

 
 (e) At the end of each Operating Day, where the active energy output of a Market 
Seller’s unit is increased at the request of the Office of the Interconnection for the purpose of 
maintaining reactive reliability within the PJM Region and the offered price of the energy is 
above the real-time LMP at the unit’s bus, the Market Seller shall be credited according to 
Section 3.2.3B(f). 
 
 (f) A Market Seller providing Reactive Services from either a steam-electric 
generating unit, combined cycle unit or combustion turbine unit, where such unit is pool 
scheduled (or self-scheduled, if operating according to Section 1.10.3 (c) hereof), and where the 
hourly integrated, real time LMP at the unit’s bus is lower than the price offered by the Market 
Seller for energy from the unit at the level of output requested by the Office of the 
Interconnection (as indicated either by the desired MWs of output from the unit determined by 
PJM’s unit dispatch system or as directed by the PJM dispatcher through a manual override), 
shall receive a credit hourly in an amount equal to {(AG - LMPDMW) x (UB - 
URTLMP)}where: 
 

AG equals the actual hourly integrated output of the unit; 
 

LMPDMW equals the level of output for the unit determined according to the 
point on the scheduled offer curve on which the unit was operating corresponding 
to the hourly integrated real time LMP at the unit’s bus and adjusted for any 
Regulation or Tier 2 Synchronized Reserve assignments; 

 
UB equals the unit offer for that unit for which output is increased, determined 
according to the real time scheduled offer curve on which the unit was operating; 

 
URTLMP equals the real time LMP at the unit’s bus; and 



 

 
where UB - URTLMP shall not be negative.  

 
 (g) A Market Seller providing Reactive Services from a hydroelectric resource where 
such resource is pool scheduled (or self-scheduled, if operating according to Section 1.10.3 (c) 
hereof), and where the output of such resource is altered from the schedule submitted by the 
Market Seller for the purpose of maintaining reactive reliability at the request of the Office of the 
Interconnection, shall be compensated for lost opportunity cost in the same manner as provided 
in sections 3.2.2(d) and 3.2.3A(f) and further detailed in the PJM Manuals. 
 
 (h) If a Market Seller believes that, due to specific pre-existing binding commitments 
to which it is a party, and that properly should be recognized for purposes of this section, the 
above calculations do not accurately compensate the Market Seller for lost opportunity cost 
associated with following the Office of the Interconnection’s dispatch instructions to reduce or 
suspend a unit’s output for the purpose of maintaining reactive reliability, then the Office of the 
Interconnection, the Market Monitoring Unit and the individual Market Seller will discuss a 
mutually acceptable, modified amount of such alternate lost opportunity cost compensation, 
taking into account the specific circumstances binding on the Market Seller.  Following such 
discussion, if the Office of the Interconnection accepts a modified amount of alternate lost 
opportunity cost compensation, the Office of the Interconnection shall invoice the Market Seller 
accordingly.  If the Market Monitoring Unit disagrees with the modified amount of alternate lost 
opportunity cost compensation, as accepted by the Office of the Interconnection, it will exercise 
its powers to inform the Commission staff of its concerns. 
 
 (i) The amount of Synchronized Reserve provided by generating units maintaining 
reactive reliability shall be counted as Synchronized Reserve satisfying the overall PJM 
Synchronized Reserve requirements.  Operators of these generating units shall be notified of 
such provision, and to the extent a generating unit’s operator indicates that the generating unit is 
capable of providing Synchronized Reserve, shall be subject to the same requirements contained 
in Section 3.2.3A regarding provision of Tier 2 Synchronized Reserve.  At the end of each 
Operating Day, to the extent a condenser operated to provide Reactive Services also provided 
Synchronized Reserve, a Market Seller shall be credited for providing synchronous condensing 
for the purpose of maintaining reactive reliability at the request of the Office of the 
Interconnection, in an amount equal to the higher of (i) the hourly Synchronized Reserve Market 
Clearing Price for each hour a generating unit provided synchronous condensing multiplied by 
the amount of Synchronized reserve provided by the synchronous condenser or (ii) the sum of 
(A) the generating unit’s hourly cost to provide synchronous condensing, calculated in 
accordance with the PJM Manuals, (B) the hourly product of MW energy usage for providing 
synchronous condensing multiplied by the real time LMP at the generating unit’s bus, (C) the 
generating unit’s startup-cost of providing synchronous condensing, and (D) the unit-specific lost 
opportunity cost of the generating resource supplying the increment of Synchronized Reserve as 
determined by the Office of the Interconnection in accordance with procedures specified in the 
PJM Manuals. To the extent a condenser operated to provide Reactive Services was not also 
providing Synchronized Reserve, the Market Seller shall be credited only for the generating 
unit’s cost to condense, as described in (ii) above.  The total Synchronized Reserve Obligations 
of all Load Serving Entities under section 3.2.3A(a) in the zone where these condensers are 



 

located shall be reduced by the amount counted as satisfying the PJM Synchronized Reserve 
requirements.  The Synchronized Reserve Obligation of each Load Serving Entity in the zone 
under section 3.2.3A(a) shall be reduced to the same extent that the costs of such condensers 
counted as Synchronized Reserve are allocated to such Load Serving Entity pursuant to 
subsection (l) below. 
 
 (j) A Market Seller’s pool scheduled steam-electric generating unit or combined 
cycle unit operating in combined cycle mode, that is not committed to operate in the Day-ahead 
Market, but that is directed by the Office of the Interconnection to operate solely for the purpose 
of maintaining reactive reliability, at the request of the Office of the Interconnection, shall be 
credited in the amount of the unit’s offered price for start-up and no-load fees.  The unit also 
shall receive, if applicable, compensation in accordance with Sections 3.2.3B(e)-(f). 
 
 (k) The sum of the foregoing credits as specified in Sections 3.2.3B(b)-(j) shall be the 
cost of Reactive Services for the purpose of maintaining reactive reliability for the Operating 
Day and shall be separately determined for each transmission zone in the PJM Region based on 
whether the resource was dispatched for the purpose of maintaining reactive reliability in such 
transmission zone. 
 
 (l) The cost of Reactive Services for the purpose of maintaining reactive reliability in 
a transmission zone in the PJM Region for each Operating Day shall be allocated and charged to 
each Market Participant in proportion to its deliveries of energy to load (net of operating Behind 
The Meter Generation) in such transmission zone, served under Network Transmission Service, 
in megawatt-hours during that Operating Day, as compared to all such deliveries for all Market 
Participants in such transmission zone.   
 
 (m) Generating units receiving dispatch instructions from the Office of the 
Interconnection under the expectation of increased actual or reserve reactive shall inform the 
Office of the Interconnection dispatcher if the requested reactive capability is not achievable.  
Should the operator of a unit receiving such instructions realize at any time during which said 
instruction is effective that the unit is not, or likely would not be able to, provide the requested 
amount of reactive support, the operator shall as soon as practicable inform the Office of the 
Interconnection dispatcher of the unit’s inability, or expected inability, to provide the required 
reactive support, so that the associated dispatch instruction may be cancelled.  PJM Performance 
Compliance personnel will audit operations after-the-fact to determine whether a unit that has 
altered its active power output at the request of the Office of the Interconnection has provided the 
actual reactive support or the reactive reserve capability requested by the Office of the 
Interconnection.  PJM shall utilize data including, but not limited to, historical reactive 
performance and stated reactive capability curves in order to make this determination, and may 
withhold such compensation as described above if reactive support as requested by the Office of 
the Interconnection was not or could not have been provided. 
 
3.2.3C Synchronous Condensing for Post-Contingency Operation. 
 
 (a) Under normal circumstances, PJM operates generation out of merit order to 
control contingency overloads when the flow on the monitored element for loss of the contingent 



 

element (“contingency flow”) exceeds the long-term emergency rating for that facility, typically 
a 4-hour or 2-hour rating.  At times however, and under certain, specific system conditions, PJM 
does not operate generation out of merit order for certain contingency overloads until the 
contingency flow on the monitored element exceeds the 30-minute rating for that facility (“post-
contingency operation”).  In conjunction with such operation, when the contingency flow on 
such element exceeds the long-term emergency rating, PJM operates synchronous condensers in 
the areas affected by such constraints, to the extent they are available, to provide greater 
certainty that such resources will be capable of producing energy in sufficient time to reduce the 
flow on the monitored element below the normal rating should such contingency occur. 
 
 (b) The amount of Synchronized Reserve provided by synchronous condensers 
associated with post-contingency operation shall be counted as Synchronized Reserve satisfying 
the PJM Synchronized Reserve requirements.  Operators of these generation units shall be 
notified of such provision, and to the extent a generation unit’s operator indicates that the 
generation unit is capable of providing Synchronized Reserve, shall be subject to the same 
requirements contained in Section 3.2.3A regarding provision of Tier 2 Synchronized Reserve.  
At the end of each Operating Day, to the extent a condenser operated in conjunction with post-
contingency operation also provided Synchronized Reserve, a Market Seller shall be credited for 
providing synchronous condensing in conjunction with post-contingency operation at the request 
of the Office of the Interconnection, in an amount equal to the higher of (i) the hourly 
Synchronized Reserve Market Clearing Price for each hour a generation resource provided 
synchronous condensing multiplied by the amount of Synchronized Reserve provided by the 
synchronous condenser or (ii) the sum of (A) the generation resource’s hourly cost to provide 
synchronous condensing, calculated in accordance with the PJM Manuals, (B) the hourly product 
of the megawatts of energy used to provide synchronous condensing multiplied by the real-time 
LMP at the generation bus of the generation resource, (C) the generation resource’s start-up cost 
of providing synchronous condensing, and (D) the unit-specific lost opportunity cost of the 
generation resource supplying the increment of Synchronized Reserve as determined by the 
Office of the Interconnection in accordance with procedures specified in the PJM Manuals.  To 
the extent a condenser operated in association with post-contingency constraint control was not 
also providing Synchronized Reserve, the Market Seller shall be credited only for the generation 
unit’s cost to condense, as described in (ii) above.  The total Synchronized Reserve Obligations 
of all Load Serving Entities under section 3.2.3A(a) in the zone where these condensers are 
located shall be reduced by the amount counted as satisfying the PJM Synchronized Reserve 
requirements.  The Synchronized Reserve Obligation of each Load Serving Entity in the zone 
under section 3.2.3A(a) shall be reduced to the same extent that the costs of such condensers 
counted as Synchronized Reserve are allocated to such Load Serving Entity pursuant to 
subsection (d) below. 
 
 (c) The sum of the foregoing credits as specified in section 3.2.3C(b) shall be the cost 
of synchronous condensers associated with post-contingency operations for the Operating Day 
and shall be separately determined for each transmission zone in the PJM Region based on 
whether the resource was dispatched in association with post-contingency operation in such 
transmission zone. 
 



 

 (d) The cost of synchronous condensers associated with post-contingency operations 
in a transmission zone in the PJM Region for each Operating Day shall be allocated and charged 
to each Market Participant in proportion to its deliveries of energy to load (net of operating 
Behind The Meter Generation) in such transmission zone, served under Network Transmission 
Service, in megawatt-hours during that Operating Day, as compared to all such deliveries for all 
Market Participants in such transmission zone. 
 
3.2.4 Transmission Congestion Charges. 
 
Each Market Buyer shall be assessed Transmission Congestion Charges as specified in Section 5 
of this Schedule. 
 
3.2.5 Transmission Loss Charges. 
 
Each Market Buyer shall be assessed Transmission Loss Charges as specified in Section 5 of this 
Schedule. 
 
3.2.6 Emergency Energy. 
 
 (a) When the Office of the Interconnection has implemented Emergency procedures, 
resources offering Emergency energy are eligible to set real-time Locational Marginal Prices, 
capped at the energy offer cap plus the sum of the applicable Reserve Penalty Factors for the 
Synchronized Reserve Requirement and Primary Reserve Requirement, provided that the 
Emergency energy is needed to meet demand in the PJM Region. 
 
 (b) Market Participants shall be allocated a proportionate share of the net cost of 
Emergency energy purchased by the Office of the Interconnection.  Such allocated share during 
each hour of such Emergency energy purchase shall be in proportion to the amount of each 
Market Participant’s real-time deviation from its net PJM Interchange in the Day-ahead Energy 
Market, whenever that deviation increases the Market Participant’s spot market purchases or 
decreases its spot market sales.  This deviation shall not include any reduction or suspension of 
output of pool scheduled resources requested by PJM to manage an Emergency within the PJM 
Region. 
 
 (c) Net revenues in excess of Real-time Prices attributable to sales of energy in 
connection with Emergencies to other Control Areas shall be credited to Market Participants 
during each hour of such Emergency energy sale in proportion to the sum of (i) each Market 
Participant’s real-time deviation from its net PJM Interchange in the Day-ahead Energy Market, 
whenever that deviation increases the Market Participant’s spot market purchases or decreases its 
spot market sales, and (ii) each Market Participant’s energy sales from within the PJM Region to 
entities outside the PJM Region that have been curtailed by PJM. 
 
 (d) The net costs or net revenues associated with sales or purchases of hourly energy 
in connection with a Minimum Generation Emergency in the PJM Region, or in another Control 
Area, shall be allocated during each hour of such Emergency sale or purchase to each Market 
Participant in proportion to the amount of each Market Participant’s real-time deviation from its 



 

net PJM Interchange in the Day-ahead Market, whenever that deviation increases the Market 
Participant’s spot market sales or decreases its spot market purchases. 
 
3.2.7 Billing. 
 
 (a) PJMSettlement shall prepare a billing statement each billing cycle for each 
Market Buyer in accordance with the charges and credits specified in Sections 3.2.1 through 
3.2.6 of this Schedule, and showing the net amount to be paid or received by the Market Buyer.  
Billing statements shall provide sufficient detail, as specified in the PJM Manuals, to allow 
verification of the billing amounts and completion of the Market Buyer’s internal accounting. 
 
 (b) If deliveries to a Market Buyer that has PJM Interchange meters in accordance 
with Section 14 of the Operating Agreement include amounts delivered for a Market Participant 
that does not have PJM Interchange meters separate from those of the metered Market Buyer, 
PJMSettlement shall prepare a separate billing statement for the unmetered Market Participant 
based on the allocation of deliveries agreed upon between the Market Buyer and the unmetered 
Market Participant specified by them to the Office of the Interconnection.   
 
  



 

3.6 Metering Reconciliation. 
 
3.6.1 Meter Correction Billing. 
 
Metering errors and corrections will be reconciled at the end of each month by a meter correction 
charge (positive or negative).  The monthly meter correction charge for tie meter corrections 
shall be the product of the positive or negative deviation in energy amounts, times the load 
weighted average real-time Locational Marginal Price for all hours of that month for all load 
buses in the PJM Region.  The monthly meter correction charge for generator meter corrections 
shall be the product of the positive or negative deviation in energy amounts, times the generation 
weighted average Locational Marginal Price at that generator’s bus for all hours of that month. 
 
3.6.2 Meter Corrections Between Market Participants. 
 
If a Market Participant or the Office of the Interconnection discovers a meter error affecting an 
interchange of energy with another Market Participant and makes the error known to such other 
Market Participant prior to the completion by the Office of the Interconnection of the accounting 
for the interchange, and if both Market Participants are willing to adjust hourly load records to 
compensate for the error and such adjustment does not affect other parties, an adjustment in load 
records may be made by the Market Participants in order to correct for the meter error, provided 
corrected information is furnished to the Office of the Interconnection in accordance with the 
Office of the Interconnection’s accounting deadlines.  No such adjustment may be made if the 
accounting for the Operating Day in which the interchange occurred has been completed by the 
Office of the Interconnection.  If this is not practical, the error shall be accounted for by a 
correction at the end of the billing cycle.  The Market Participants experiencing the error shall 
account for the full amount of the discrepancy and an appropriate debit or credit shall be applied 
to the Market Participants.  For Market Participants that are Electric Distributors that request the 
debit and credit to be further allocated to all Network Service Users in their territory (as 
documented in the PJM Manuals), where all Load Serving Entities in the respective Electric 
Distributor territory agree, the appropriate debit or credit shall be applied among Network 
Service Users in proportion to their deliveries to load served in the applicable territory. 
 
3.6.3 500 kV Meter Errors. 
 
Billing shall be adjusted to account for errors in meters on 500 kV Transmission Facilities within 
the PJM Pre-Expansion Zones (excluding Allegheny Power) or between the PJM Pre-Expansion 
Zones (excluding Allegheny Power) and Allegheny Power.  The Market Participant with the tie 
meter or generator meter experiencing the error shall account for the full amount of the 
discrepancy and an appropriate debit or credit shall be applied among Electric Distributors that 
report hourly net energy flows from metered Ttie Llines in the Pre-Expansion Zones (excluding 
Allegheny Power) in proportion to the load consumed in their territories.  The error shall be 
accounted for by a correction at the end of the billing cycle.  For Market Participants that are 
Electric Distributors that request the debit and credit to be further allocated to all Network 
Service Users in their territory (as documented in the PJM Manuals), where all Load Serving 
Entities in the respective Electric Distributor territory agree, the appropriate debit or credit shall 



 

be applied among Network Service Users in proportion to their deliveries to load served in the 
applicable territory. 
 
3.6.4 Meter Corrections Between Control Areas. 
 
An error between accounted for and metered interchange between a Party in the PJM Region and 
an entity in a Control Area other than the PJM Region shall be corrected by adjusting the hourly 
meter readings.  If this is not practical, the error shall be accounted for by a correction at the end 
of the billing cycle.  The Market Participant with ties to such other Control Area experiencing 
the error shall account for the full amount of the discrepancy.  However, if the meter correction 
applies to a tie on the 500 kV system between the PJM Pre-Expansion Zones (excluding 
Allegheny Power) and other Control Areas, Electric Distributors that report hourly net energy 
flows from metered Ttie Llines in the Pre-Expansion Zones (excluding Allegheny Power) shall 
account for the full amount of the discrepancy in proportion to the load consumed in their 
territories.  The appropriate debit or credit shall be applied among Network Service Users in 
proportion to their deliveries to load served in the PJM Region.  The Office of the 
Interconnection will adjust the actual interchange between the other Control Area and the PJM 
Region to maintain a proper record of inadvertent energy flow.   
 
3.6.5 Meter Correction Data. 
 
Meter error data shall be submitted to the Office of the Interconnection not later than the last 
business day of the month following the end of the monthly billing cycle applicable to the meter 
correction. 
 
3.6.6 Correction Limits. 
 
A Market Participant may not assert a claim for an adjustment in billing as a result of a meter 
error for any error discovered more than two years after the date on which the metering occurred.  
Any claim for an adjustment in billing as a result of a meter error shall be limited to bills for 
transactions occurring in the most recent annual accounting period of the billing Market 
Participant in which the meter error occurred, and the prior annual accounting period. 
 
 
  



 

5.1 Transmission Congestion Charge Calculation. 
 
5.1.1 Calculation by Office of the Interconnection.   
 
When the transmission system is operating under constrained conditions, or as necessary to 
provide third-party transmission provider losses, the Office of the Interconnection shall calculate 
Transmission Congestion Charges for each Network Service User, Market Participants in the 
PJM Interchange Energy Market, and each Transmission Customer. 
 
5.1.2 General.   
 
The Office of the Interconnection shall calculate Congestion Prices in the form of Day-ahead 
Congestion Prices and Real-time Congestion Prices for the PJM Region, in accordance with 
Section 2 of this Schedule. 
 
5.1.3 Network Service User Calculation.   
 
 (a) Each Network Service User shall be charged for the increased cost of energy 
incurred by it during each constrained hour to deliver the output of its firm Generation Capacity 
Resources or other owned or contracted for resources, its firm bilateral purchases, and its non-
firm bilateral purchases as to which it has elected to pay Transmission Congestion Charges.   
 
 (b) Market Buyers shall be charged for transmission congestion resulting from all 
load (net of Behind The Meter Generation expected to be operating, but not to be less than zero) 
scheduled to be served from the PJM Interchange Energy Market in the Day-ahead Energy 
Market at the Day-ahead Congestion Prices applicable to each relevant load bus. 
 
 (c) Generating Market Buyers shall be reimbursed for transmission congestion 
resulting from all energy scheduled to be delivered to the PJM Interchange Energy Market in the 
Day-ahead Energy Market at the Day-ahead Congestion Prices applicable to each relevant 
generation bus. 
 
 (d) Market Sellers shall be reimbursed for transmission congestion resulting from all 
energy scheduled to be delivered in the Day-ahead Energy Market at the Day-ahead Congestion 
Prices applicable to each relevant generation bus. 
 
 (e) (i) The hourly net amount of energy delivered at each generation bus is 
determined by revenue meter data if available, or by the State Estimator, if revenue meter data is 
not available.  The total load actually served at each load bus is initially determined by the State 
Estimator.  For each Electric Distributor that reports hourly net energy flows from metered Ttie 
Llines and for which all generators within the Electric Distributor’s territory report revenue 
quality, hourly net energy delivered, the total revenue meter load within the Electric Distributor’s 
territory is calculated as the sum of all net import energy flows reported by their tie revenue 
meters and all net generation reported via generator revenue meters.  The amount of load at each 
of such Electric Distributor’s load buses calculated by the State Estimator is then adjusted, in 
proportion to its share of the total load of that Electric Distributor, in order that the total amount 



 

of load across all of the Electric Distributor’s load buses matches its total revenue meter 
calculated load. 
 

(ii) To determine the amount of load served by each LSE in an Electric Distributor’s 
territory, PJMSettlement utilizes the information submitted into PJM’s internal energy 
scheduling tool by LSEs and Electric Distributors for their respective load settlements (“load 
contract”), including the names of the LSE responsible for serving the load and the Electric 
Distributor in whose territory the load is located, the number of megawatts of load assigned to 
the LSE for each hour, the Energy Settlement Area at which load is to be priced, and the start 
and end dates for the load contract.  During the settlements process, load assigned to an LSE at a 
specified Energy Settlement Area is further assigned to individual load buses included in the 
Energy Settlement Area, based on the definition for the Energy Settlement Area as defined in 
Section 31.7 of the PJM Tariff, which specifies the percentage of the Energy Settlement Area 
that each bus represents, to identify the LSE’s hourly megawatts of load at each bus.  All 
megawatts of load assigned to LSEs in an Electric Distributor’s territory as described herein are 
subtracted from the total megawatts of load for which the Electric Distributor is responsible as 
determined in subsection (e)(i) above. 
 

(iii) Electric Distributors that hold Provider of Last Resort (“POLR”) auctions or similar 
load auctions may direct PJM to automatically assign megawatt hours for which the Electric 
Distributor is responsible, as determined in subsection (e)(ii) above, to the LSEs whose bids were 
accepted in the auction (“POLR Suppliers”) based on the tranches the POLR Suppliers won in 
the auction, as a billing service, based on their contracts associated with the POLR load 
programs. In such case, the POLR Supplier’s share of load shall be determined by multiplying 
the megawatt hours at each bus that were not specifically assigned under load contracts by the 
percentage of load won by the POLR Supplier in proportion to its share of the total POLR load 
of the Electric Distributor.   This billing service may also apply to Electric Distributors and LSEs 
that mutually agree upon a transfer of load from the EDC to the LSE based upon a specified 
percentage of the megawatt hours at each bus that were not specifically assigned under load 
contracts. 
 
 (f) At the end of each hour during an Operating Day, the Office of the 
Interconnection shall calculate the Transmission Congestion Charges at each Market Buyer’s 
load bus to be charged for congestion at Real-time Congestion Prices determined by the product 
of the hourly Real-time Congestion Price at the relevant bus times the Market Buyer’s megawatts 
of load (net of operating Behind The Meter Generation, but not to be less than zero) at the bus in 
that hour in excess of the load (net of Behind The Meter Generation expected to be operating, but 
not to be less than zero) scheduled to be served at that bus in the hour in the Day-ahead Energy 
Market.  To the extent that the load (net of operating Behind The Meter Generation, but not to be 
less than zero) actually served at a load bus is less than the load (net of Behind The Meter 
Generation expected to be operating, but not to be less than zero) scheduled to be served at that 
bus in the Day-ahead Energy Market, the Market Buyer shall be paid for the difference at the 
Real-time Congestion Price for the load bus at the time of the shortfall.  The megawatts of load 
at each load bus shall be the sum of the megawatts of load (net of operating Behind The Meter 
Generation, but not less than zero) for that bus of that Market Buyer plus any megawatts of that 
Market Buyer’s bilateral sales attributable to that bus.  The total load charge for each Market 



 

Buyer shall be the sum, for each of a Market Buyer’s load buses, of the charges at Day-ahead 
Congestion Prices determined in accordance with the Day-ahead Energy Market as specified in 
Section 1.10.1a plus the charges at Real-time Congestion Prices determined as specified herein, 
net of any payments specified herein for each of the Market Buyer’s load buses. 
 
 (g) At the end of each hour during an Operating Day, the Office of the 
Interconnection shall calculate the transmission congestion payments at each Generating Market 
Buyer’s generation bus to be paid at Real-time Congestion Prices, determined by the product of 
the hourly Real-time Congestion  Price at the relevant bus times the Generating Market Buyer’s 
megawatts of generation at such generation bus in the hour in excess of the energy scheduled to 
be injected at that bus in that hour in the Day-ahead Energy Market.  To the extent that the 
energy actually injected at the generation bus is less than the energy scheduled to be injected at 
that bus in the Day-ahead Energy Market, the Generating Market Buyer shall be debited for the 
difference at the Real-time Congestion Price for the generation bus at the time of the shortfall.  
The megawatts of generation at each generation bus shall be the sum of the megawatts of 
generation for that bus of that Generating Market Buyer plus any megawatts of bilateral 
purchases of that Generating Market Buyer attributable to that bus.  The total generation revenue 
for each Generating Market Buyer shall be the sum, for each of the Generating Market Buyer’s 
generation buses, of the revenues at Day-ahead Congestion Prices determined in accordance with 
the Day-ahead Energy Market as specified in Section 1.10.1A plus the revenues at Real-time 
Congestion Prices determined as specified herein, net of any debits specified herein for each of 
the Market Buyer’s generation buses. 
 
 (h) A Market Seller shall be paid for transmission congestion that results from the 
Real-time sales of energy to the extent of its hourly net deliveries to the PJM Region of energy in 
excess of amounts scheduled in the Day-ahead Energy Market from the Market Seller’s 
resources.  For pool External Resources, the Office of the Interconnection shall model, based on 
an appropriate flow analysis, the hourly amounts delivered from each such resource to the 
corresponding Interface Pricing Point between adjacent Control Areas and the PJM Region. The 
total real-time generation revenues for each Market Seller shall be the sum of its credits 
determined by the product of (i) the hourly net amount of energy delivered to the PJM Region at 
the applicable generation or interface bus in excess of the amount scheduled to be delivered in 
that hour at that bus in the Day-ahead Energy Market from each of the Market Seller’s resources, 
times (ii) the hourly Real-time Congestion Price at that bus.  To the extent that the energy 
actually injected at a generation or interface bus in any hour is less than the energy scheduled to 
be injected at that bus in the Day-ahead Energy Market, the Market Seller shall be debited for the 
difference at the Real-time Congestion Price for the applicable bus at the time of the shortfall 
times the amount of the shortfall.  The total generation revenue for each Market Seller shall be 
the sum, for each of the Market Seller’s generation buses or Interface Pricing Points, of the 
revenues at Day-ahead Congestion Prices determined in accordance with the Day-ahead Energy 
Market as specified in Section 1.10.1A plus the revenues at Real-time Congestion Prices 
determined as specified herein, net of any debits specified herein for each of the Market Seller’s 
generation or interface buses. 
 
 
 



 

5.1.4 Transmission Customer Calculation.   
 
Each Transmission Customer using Firm Point-to-Point Transmission Service (as defined in the 
PJM Tariff), each Network Customer, and each Transmission Customer using Non-Firm Point-
to-Point Transmission Service (as defined in the PJM Tariff) that has elected to pay 
Transmission Congestion Charges, shall be charged for the increased cost of energy during 
constrained hours for the delivery of energy using such Transmission Service.  Except as 
specified in this subsection, a Transmission Congestion Charge shall be assessed for 
transmission use scheduled in the Day-ahead Energy Market, calculated as the amount to be 
delivered multiplied by the difference between the Day-ahead Congestion Price at the delivery 
point or the delivery Interface Pricing Point at the boundary of the PJM Region and the Day-
ahead Congestion Price at the source point or the source Interface Pricing Point at the boundary 
of the PJM Region.  Transmission Congestion Charges shall be assessed for real-time 
transmission use in excess of the amounts scheduled for each hour in the Day-ahead Energy 
Market, calculated as the excess amount multiplied by the difference between the Real-time 
Congestion Price at the delivery point or the delivery Interface Pricing Point at the boundary of 
the PJM Region, and the Real-time Congestion Price at the source point or the source Interface 
Pricing Point at the boundary of the PJM Region.  A Transmission Customer shall be paid for 
Transmission Congestion Charges for real-time transmission use falling below the amounts 
scheduled for each hour in the Day-ahead Energy Market, calculated as the shortfall amount 
multiplied by the difference between the Real-time Congestion Price at the delivery point or the 
delivery Interface Pricing Point at the boundary of the PJM Region, and the Real-time 
Congestion Price at the source point or the source Interface Pricing Point at the boundary of the 
PJM Region.   
 
5.1.4A Transaction Calculation.   
 
Each Market Participant entering into transactions in the PJM Interchange Energy Markets shall 
be charged for the increased cost of energy during constrained hours for the delivery of energy 
on the scheduled path.  Except as specified in this subsection, a Transmission Congestion Charge 
shall be assessed for cleared MWh in the Day-ahead Energy Market, calculated as the amount to 
be delivered multiplied by the difference between the Day-ahead Congestion Price at the sink 
point and the Day-ahead Congestion Price at the source point. Transmission Congestion Charges 
shall be assessed for real-time cleared MWh in excess of the amounts scheduled for each hour in 
the Day-ahead Energy Market, calculated as the excess amount multiplied by the difference 
between the Real-time Congestion Price at the sink point and the Real-time Congestion Price at 
the source point.  Such Market Participant shall be paid for Transmission Congestion Charges for 
real-time cleared MWh falling below the amounts scheduled for each hour in the Day-ahead 
Energy Market, calculated as the shortfall amount multiplied by the difference between the Real-
time Congestion Price at the sink point and the Real-time Congestion Price at the source point.   
 
5.1.5 Operating Margin Customer Calculation. 
 
Each Control Area purchasing Operating Margin shall be assessed Transmission Congestion 
Charges for any increase in the cost of energy resulting from the provision of Operating Margin.  
The Transmission Congestion Charge shall be the amount of Operating Margin purchased in an 



 

hour multiplied by the difference in the Locational Marginal Price at what would be the delivery 
Interface Pricing Point and the Locational Marginal Price at what would be the source Interface 
Pricing Point, if the operating contingency that was the basis for the purchase of Operating 
Margin had occurred in that hour.  Operating Margin may be allocated among multiple source 
and delivery Interface Pricing Points in accordance with an applicable load flow study. 
 
5.1.6 Transmission Loading Relief Customer Calculation. 
 
 (a) Each Transmission Loading Relief Customer shall be assessed Transmission 
Congestion Charges for any increase in the cost of energy in the PJM Region resulting from its 
energy schedules over contract paths outside the PJM Region during Transmission Loading 
Relief. 
 
 (b) The Transmission Congestion Charge shall be the total amount of energy 
specified in such energy schedules multiplied by the difference between a Locational Marginal 
Price calculated by the Office of the Interconnection for the energy schedule source location 
specified in the NERC Interchange Distribution Calculator and a Locational Marginal Price 
calculated by the Office of the Interconnection for the energy schedule sink location specified in 
the NERC Interchange Distribution Calculator.  Transmission Congestion Charges that are less 
than zero shall be set equal to zero for Transmission Loading Relief Customers. 
 
 (c) The Office of the Interconnection will determine the Locational Marginal Prices 
at the energy schedule source and sink locations external to PJM with reference to and based 
solely on the prices of energy in the PJM Region and at the Interface Pricing Points between 
adjacent Control Areas and the PJM Region and the system conditions and actual power flow 
distributions as described by the PJM State Estimator program.  The Office of the 
Interconnection will determine the Locational Marginal Prices at the external energy schedule 
source and sink locations and the resulting Congestion Charge based on the portion of the energy 
schedule that flows through the PJM Region as reflected by the flow distributions from the PJM 
State Estimator program. 
 
5.1.7 Total Transmission Congestion Charges.   
 
The total Transmission Congestion Charges collected by PJMSettlement each hour will be the 
aggregate net amounts determined as specified in the PJM Manuals.  PJMSettlement shall collect 
Transmission Congestion Charges for each hour the transmission system operates under 
constrained conditions. 
  



 

5.4 Transmission Loss Charge Calculation. 
 
5.4.1 Calculation by Office of the Interconnection. 
 
The Office of the Interconnection shall calculate Transmission Loss Charges for each Network 
Service User, Market Participant in the PJM Interchange Energy Market, and each Transmission 
Customer. 
 
5.4.2 General. 
 
 (a) The basis for the Transmission Loss Charges shall be the differences in the 
Locational Marginal Prices, defined as the Loss Price at a bus, between points of delivery and 
points of receipt, as determined in accordance with Section 2 of this Schedule. (b) The Office of 
the Interconnection shall calculate Loss Prices in the form of Day-ahead Loss Prices and Real-
time Loss Prices for the PJM Region, in accordance with Section 2 of this Schedule. 
 
5.4.3 Network Service User Calculation. 
 
 (a) Each Network Service User shall be charged for the increased cost of 
transmission losses to deliver the output of its firm Capacity Resources or other owned or 
contracted for resources, its firm bilateral purchases, and its non-firm bilateral purchases.   
 
 (b) Market Buyers shall be charged for transmission losses resulting from all load 
(net of Behind The Meter Generation expected to be operating, but not to be less than zero) 
scheduled to be served from the PJM Interchange Energy Market in the Day-ahead Energy 
Market at the Day-ahead Loss Price applicable to each relevant load bus. 
 
 (c) Generating Market Buyers shall be reimbursed for transmission losses resulting 
from all energy scheduled to be delivered to the PJM Interchange Energy Market in the Day-
ahead Energy Market at the Day-ahead Loss Price applicable to each relevant generation bus. 
 
 (d) Market Sellers shall be reimbursed for transmission losses resulting from all 
energy scheduled to be delivered in the Day-ahead Energy Market at the Day-ahead Loss Prices 
applicable to each relevant generation bus. 
 
 (e) (i) The hourly net amount of energy delivered at each generation bus is 
determined by revenue meter data, if available, or by the State Estimator, if revenue meter data is 
not available.  The total load actually served at each load bus is initially determined by the State 
Estimator.  For each Electric Distributor that reports hourly net energy flows from metered Ttie 
Llines and for which all generators within the Electric Distributor’s territory report revenue 
quality, hourly net energy delivered, the total revenue meter load within the Electric Distributor’s 
territory is calculated as the sum of all net import energy flows reported by their tie revenue 
meters and all net generation reported via generator revenue meters.  The amount of load at each 
of such Electric Distributor’s load buses calculated by the State Estimator is then adjusted, in 
proportion to its share of the total load of that Electric Distributor, in order that the total amount 



 

of load across all of the Electric Distributor’s load buses matches its total revenue meter 
calculated load. 
 

(ii) To determine the amount of load served by each LSE in an Electric Distributor’s 
territory, PJMSettlement utilizes the information submitted into PJM’s internal energy 
scheduling tool by LSEs and Electric Distributors for their respective load contracts, including 
the names of the LSE responsible for serving the load and the Electric Distributor in whose 
territory the load is located, the number of megawatts of load assigned to the LSE for each hour, 
the Energy Settlement Area at which load is to be priced, and the start and end dates for the load 
contract.  During the settlements process, load assigned to an LSE at a specified Energy 
Settlement Area is further assigned to individual load buses included in the Energy Settlement 
Area, based on the definition for the Energy Settlement Area as defined in Section 31.7 of the 
PJM Tariff, which specifies the percentage of the Energy Settlement Area that each bus 
represents, to identify the LSE’s hourly megawatts of load at each bus.  All megawatts of load 
assigned to LSEs in an Electric Distributor’s territory as described herein are subtracted from the 
total megawatts of load for which the Electric Distributor is responsible as determined in 
subsection (e)(i) above. 

 
(iii) Electric Distributors that hold POLR auctions or similar load auctions may direct 

PJM to automatically assign megawatt hours for which the Electric Distributor is responsible, as 
determined in subsection (e)(ii) above, to the POLR Suppliers based on the tranches the POLR 
Suppliers won in the auction, as a billing service, based on their contracts associated with the 
POLR load programs. In such case, the POLR Supplier’s share of load shall be determined by 
multiplying the megawatt hours at each bus that were not specifically assigned under load 
contracts by the percentage of load won by the POLR Supplier in proportion to its share of the 
total POLR load of the Electric Distributor.   This billing service may also apply to Electric 
Distributors and LSEs that mutually agree upon a transfer of load from the EDC to the LSE 
based upon a specified percentage of the megawatt hours at each bus that were not specifically 
assigned under load contracts. 
 
 (f) At the end of each hour during an Operating Day, the Office of the 
Interconnection shall calculate the Transmission Loss Charges at each Market Buyer’s load bus 
to be charged for losses at Real-time Loss Prices determined by the product of the hourly Real-
time Loss Prices at the relevant bus times the Market Buyer’s megawatts of load (net of 
operating Behind The Meter Generation, but not to be less than zero) at the bus in that hour in 
excess of the load (net of Behind The Meter Generation expected to be operating, but not to be 
less than zero) scheduled to be served at that bus in the hour in the Day-ahead Energy Market.  
To the extent that the load (net of operating Behind The Meter Generation, but not to be less than 
zero) actually served at a load bus is less than the load (net of Behind The Meter Generation 
expected to be operating, but not to be less than zero) scheduled to be served at that bus in the 
Day-ahead Energy Market, the Market Buyer shall be paid for the difference at the Real-time 
Loss Price for the load bus at the time of the shortfall.  The megawatts of load at each load bus 
shall be the sum of the megawatts of load (net of operating Behind The Meter Generation, but 
not less than zero) for that bus of that Market Buyer plus any megawatts of that Market Buyer’s 
bilateral sales attributable to that bus.  The total load charge for each Market Buyer shall be the 
sum, for each of a Market Buyer’s load buses, of the charges at Day-ahead Loss Price 



 

determined in accordance with the Day-ahead Energy Market as specified in Section 1.10.1a plus 
the charges at Real-time Loss Prices determined as specified herein, net of any payments 
specified herein for each of the Market Buyer’s load buses. 
 
 (g) At the end of each hour during an Operating Day, the Office of the 
Interconnection shall calculate the transmission loss payments at each Generating Market 
Buyer’s generation bus to be paid at Real-time Loss Prices, determined by the product of the 
hourly Real-time Loss Price at the relevant bus times the Generating Market Buyer’s megawatts 
of generation at such generation bus in the hour in excess of the energy scheduled to be injected 
at that bus in that hour in the Day-ahead Energy Market.  To the extent that the energy actually 
injected at the generation bus is less than the energy scheduled to be injected at that bus in the 
Day-ahead Energy Market, the Generating Market Buyer shall be debited for the difference at 
the Real-time Loss Price for the generation bus at the time of the shortfall.  The megawatts of 
generation at each generation bus shall be the sum of the megawatts of generation for that bus of 
that Generating Market Buyer plus any megawatts of bilateral purchases of that Generating 
Market Buyer attributable to that bus.  The total generation revenue for each Generating Market 
Buyer shall be the sum, for each of the Generating Market Buyer’s generation buses, of the 
revenues at Day-ahead Loss Price determined in accordance with the Day-ahead Energy Market 
as specified in Section 1.10.1A plus the revenues at Real-time Loss Prices determined as 
specified herein, net of any debits specified herein for each of the Market Buyer’s generation 
buses. 
 
 (h) A Market Seller shall be paid for transmission losses that results from the Real-
time sales of Spot Market Energy to the extent of its hourly net deliveries to the PJM Region of 
energy in excess of amounts scheduled in the Day-ahead Energy Market from the Market 
Seller’s resources.  For pool External Resources, the Office of the Interconnection shall model, 
based on an appropriate flow analysis, the hourly amounts delivered from each such resource to 
the corresponding Interface Pricing Point between adjacent Control Areas and the PJM Region. 
The total real-time generation revenues for each Market Seller shall be the sum of its credits 
determined by the product of (i) the hourly net amount of energy delivered to the PJM Region at 
the applicable generation or interface bus in excess of the amount scheduled to be delivered in 
that hour at that bus in the Day-ahead Energy Market from each of the Market Seller’s resources, 
times (ii) the hourly Real-time Loss Price at that bus.  To the extent that the energy actually 
injected at a generation bus or Interface Pricing Point in any hour is less than the energy 
scheduled to be injected at that bus or point in the Day-ahead Energy Market, the Market Seller 
shall be debited for the difference at the Real-time Loss Price for the applicable bus or point at 
the time of the shortfall times the amount of the shortfall.  The total generation revenue for each 
Market Seller shall be the sum, for each of the Market Seller’s generation buses or Interface 
Pricing Points, of the revenues at Day-ahead Loss Prices determined in accordance with the Day-
ahead Energy Market as specified in Section 1.10.1A plus the revenues at Real-time Loss Prices 
determined as specified herein, net of any debits specified herein for each of the Market Seller’s 
generation buses or Interface Pricing Points. 
 
 
 
 



 

5.4.4 Transmission Customer Calculation. 
 
Each Transmission Customer using Firm Point-to-Point Transmission Service (as defined in the 
PJM Tariff), each Network Customer, and each Transmission Customer using Non-Firm Point-
to-Point Transmission Service (as defined in the PJM Tariff), shall be charged for the increased 
cost of transmission losses for the delivery of energy using such Transmission Service.  Except 
as specified in this subsection, a Transmission Loss Charge shall be assessed for transmission 
use scheduled in the Day-ahead Energy Market, calculated as the amount to be delivered 
multiplied by the difference between the Day-ahead Loss Price at the delivery point or the 
delivery interface at the boundary of the PJM Region and the Day-ahead Loss Price at the source 
point or the source interface at the boundary of the PJM Region.  Transmission Loss Charges 
shall be assessed for real-time transmission use in excess of the amounts scheduled for each hour 
in the Day-ahead Energy Market, calculated as the excess amount multiplied by the difference 
between the Real-time Loss Price at the delivery point or the delivery interface at the boundary 
of the PJM Region, and the Real-time Loss Price at the source point or the source interface at the 
boundary of the PJM Region.  A Transmission Customer shall be paid for Transmission Loss 
Charges for real-time transmission use falling below the amounts scheduled for each hour in the 
Day-ahead Energy Market, calculated as the shortfall amount multiplied by the difference 
between the Real-time Loss Price at the delivery point or the delivery interface at the boundary 
of the PJM Region, and the Real-time Loss Price at the source point or the source interface at the 
boundary of the PJM Region or the source Interface Pricing Point at the boundary of the PJM 
Region.   
 
5.4.4A Transaction Calculation. 
 
Each Market Participant entering into transactions in the PJM Interchange Energy Market shall 
be charged for the increased cost of transmission losses on the scheduled path.  Except as 
specified in this subsection, a Transmission Loss Charge shall be assessed for cleared MWh in 
the Day-ahead Energy Market, calculated as the amount to be delivered multiplied by the 
difference between the Day-ahead Loss Price at the sink point and the Day-ahead Loss Price at 
the source point.  Transmission Loss Charges shall be assessed for real-time cleared MWh in 
excess of the amounts scheduled for each hour in the Day-ahead Energy Market, calculated as 
the excess amount multiplied by the difference between the Real-time Loss Price at the sink 
point and the real-time Loss Price at the source point.  Such Market Participant shall be paid for 
Transmission Loss Charges for real-time cleared MWh falling below the amounts scheduled for 
each hour in the Day-ahead Energy Market, calculated as the shortfall amount multiplied by the 
difference between the Real-time Loss Price at the sink point and the Real-time Loss Price at the 
source point. 
 
5.4.5 Total Transmission Loss Charges. 
 
The total Transmission Loss Charges collected by PJMSettlement each hour will be the 
aggregate net amounts determined as specified in this Schedule. 
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