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3.2.3A Synchronized Reserve. 

 
(a) Each Internal Market Buyer 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.  
An Internal Market Buyer 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 Generating Market Buyer 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 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 Synchronized Reserve Penalty Factor for the Reserve Zone or 
Reserve Sub-zone, but less than or equal to the sum of the Synchronized Reserve Penalty Factor 
and the Primary Reserve Penalty Factor 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 Primary Reserve Penalty 
Factor and the Synchronized Reserve Penalty Factor for that Reserve Zone or Reserve Sub-zone.  
 

 The Synchronized Reserve Penalty Factors 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. 

  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 Generating Market Buyer 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 
Internal Market Buyer 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 by the owner to provide Tier 2 Synchronized 
Reserve fails to provide the assigned or self-scheduled amount of Synchronized Reserve in 
response to an actual 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 owner of such resource shall incur an additional Synchronized Reserve 
Obligation in the amount of the shortfall for a period of time equal to the average number of days 
between Synchronized Reserve Events.  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.  
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.  Each day comprising this additional Synchronized 
Reserve Obligation shall have  the same peak classification (on-peak or off-peak) as the day of 
the Synchronized Reserve Event and occur at least three business days following the 
Synchronized Reserve Event.  The overall Synchronized Reserve requirement for each Reserve 
Zone and Reserve Sub-zone of the PJM Region on which the Synchronized Reserve Obligations, 
except for the additional obligations set forth in this section, are based shall be reduced by the 
amount of this shortfall for the applicable period during which the additional obligations set forth 
in this section apply. 
 
(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 
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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. 
 


