
 Operating Agreement 

1. DEFINITIONS 
Condense Startup Cost: 

“Condense Startup Cost” shall mean the applicable costs for a resource to transition from offline state to 

operate in condensing mode.  Condense Startup Cost shall consist primarily of the unit’s start heat input 

(adjusted by the performance factor) times the fuel cost associated with the transition from offline state 

to operate in condensing mode.  It also may include operating costs, Maintenance Adders, emissions 

allowances/adders, and station service cost associated with the transition from offline state to operate in 

condensing mode.  Condense Startup Cost shall be capped at the applicable Start-Up Cost of the Cost-

Based Offer. 

Condense to Generate Cost: 

“Condense to Generate Cost” shall mean the applicable costs for a resource to transition from operating 

in condensing mode to operating in generating mode. Condense to Generate Cost shall consist primarily 

of the unit’s start heat input (adjusted by the performance factor) times the fuel cost associated with the 

transition from operating in condensing mode to operating in generating mode.  It also may include 

operating costs, Maintenance Adders, emissions allowances/adders, and station service cost associated 

with the transition from operating in condensing mode to operating in generating mode.  Condense to 

Generate Cost shall be capped at the applicable Start-Up Cost of the Cost-Based Offer. 

Condense Energy Use: 

“Condense Energy Use” shall mean the power (MW) used by a condensing resource while operating in 

condensing mode. The value must be less than or equal to the actual power consumed. 

 

Operating Agreement, Schedule 1 and parallel provisions of Tariff, Attachment K-

Appendix 

3.2.3 Operating Reserves 
(i) At the end of each Operating Day, Market Sellers shall be credited for Condense Startup Cost and 

Condense Energy Use times the real-time LMP on the basis of their offered prices for synchronous 

condensing for purposes other than providing Synchronized Reserve, Secondary 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, Secondary Reserve, or Reactive Services, at the request of the Office of the 

Interconnection. 

3.2.3A Synchronized Reserve 
(f) (i) In determining the credit under subsection (b) to a generation resource, except a generation 

resource that is operating as a synchronous condenser, selected to provide Synchronized Reserve in the 



Day-ahead Synchronized Reserve Market, or an Economic Load Response Participant resource that is 

selected to provide Synchronized Reserve in the Day-ahead Synchronized Reserve Market for the same 

operating hour in which such resource receives a day-ahead commitment to provide energy, the 

opportunity cost of a resource shall be determined for each operating hour that the Office of the 

Interconnection requires a resource to provide Synchronized Reserve and shall be in accordance with the 

following equation: 

(A x B) - C 

Where: 

A = The Day-ahead Locational Marginal Price at the generation bus of the generation resource or the 

applicable pricing point for the Economic Load Response Participant resource; 

B = The deviation of the resource’s energy output or load reduction necessary to supply a Day-ahead 

Synchronized Reserve assignment from the resource’s energy expected output or load reduction level if 

it had been assigned in economic merit order to provide energy or reduce load; and 

C = The Day-ahead Energy market offer integrated under the applicable energy offer curve for the 

resource’s energy output or load reduction necessary to provide a Day-ahead Synchronized Reserve 

Market assignment from the resource’s expected energy output or load reduction level if it had been 

assigned in economic merit order to provide energy or reduce load. 

For a generation resource that is operating as a synchronous condenser, the resource’s unit-specific 

opportunity cost shall be determined as follows: [Condense eEnergy uUse for providing synchronous 

condensing multiplied by A] plus [the applicable cCondense sStart-up cCost divided by the number of 

hours the resource is assigned Synchronized Reserve]. 

(ii) In determining the credit under subsection (b) to a generation resource, except a generation resource 

that is operating as a synchronous condenser, selected to provide Synchronized Reserve in the Real-time 

Synchronized Reserve Market in excess of the resource’s Day-ahead Synchronized Reserve Market 

assignment and that actively follows the Office of the Interconnection’s signals and instructions, the unit-

specific opportunity cost of that generation resource shall be determined for each Real-time Settlement 

Interval that the Office of the Interconnection requires that generation resource to provide Synchronized 

Reserve and shall be in accordance with the following equation: 

(A x B) - C 

Where: 

A = The Real-time Locational Marginal Price at the generation bus of the generation resource; 

B = The deviation of the generation resource’s output necessary to supply Synchronized Reserve in real-

time, reduced by the amount of Synchronized Reserve the resource failed to respond during a 

Synchronized Reserve Event during the Operating Day, in excess of its Day-ahead Synchronized Reserve 



Market assignment and 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 to provide 

energy; and 

C = The energy offer integrated under the applicable energy offer curve for the generation resource’s 

output necessary to supply Synchronized Reserve in real time from the lesser of the generation resource’s 

output necessary to provide a Day-ahead Synchronized Reserve Market assignment or 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 to provide energy. 

For a generation resource that is a synchronous condenser, the resource’s unit-specific opportunity cost 

shall be determined as follows: [additional Condense eEnergy uUse in excess of day-ahead Condense 

eEnergy uUse for providing synchronous condensing in real-time multiplied by A] plus [any applicable 

cCondense sStart-up cCosts due to additional cCondense sStart-ups Cost in real-time in excess of day-

ahead cCondense sStart-ups Cost allocated to each Real-time Settlement Interval as described in PJM 

Manuals]. 

3.2.3A.01 Secondary Reserve 
(f) (i) In determining the credit under subsection (b) to a generation resource, except a generation 

resource that is a synchronous condenser, selected to provide Secondary Reserve in the Day-ahead 

Secondary Reserve Market or an Economic Load Response Participant resource that is selected to provide 

Secondary Reserve in the Day-ahead Secondary Reserve Market in the same operating hour in which such 

resource receives a day-ahead commitment to provide energy, the opportunity cost of a resource shall be 

determined for each operating hour that the Office of the Interconnection requires a resource to provide 

Secondary Reserve and shall be in accordance with the following equation: 

(A x B) – C 

Where: 

A = The Day-ahead Locational Marginal Price at the generation bus of the generation resource or the 

applicable pricing point for the Economic Load Response Participant resource; 

B= The deviation of the resource’s energy output or load reduction necessary to supply a Day-ahead 

Secondary Reserve assignment from the resource’s expected energy output or load reduction level if it 

had been assigned in economic merit order to provide energy or reduce load less any Day-ahead 

Synchronized Reserve Market assignment; and 

C = The Day-ahead Energy Market offer integrated under the applicable energy offer curve for the 

resource’s energy output or load reduction necessary to provide a Day-ahead Secondary Reserve Market 

assignment from the resource’s expected energy output or load reduction level if it had been assigned in 

economic merit order to provide energy or reduce load less any Day-ahead Synchronized Reserve Market 

assignment. 



For a generation resource that is a synchronous condenser, the resource’s unit-specific opportunity cost 

shall be determined as follows: [Condense eEnergy uUse for providing synchronous condensing multiplied 

by A] plus [the applicable cCondense sStart-up cCost divided by the number of hours the resource is 

assigned Secondary Reserve]. 

(ii) In determining the credit under subsection (b) to a generation resource, except a generation that is a 

synchronous condenser, selected to provide Secondary Reserve in the Real-time Secondary Reserve 

Market in excess of the resource’s Day-ahead Secondary Reserve Market assignment and that actively 

follows the Office of the Interconnection’s signals and instructions, the unit-specific opportunity cost of 

that generation resource shall be determined for each Real-time Settlement Interval that the Office of the 

Interconnection requires that generation resource to provide Secondary Reserve and shall be in 

accordance with the following equation: 

(A x B) – C 

Where: 

A = The Real-time Locational Marginal Price at the generation bus of the generation resource; 

B= The deviation of the generation resource’s output necessary to supply Secondary Reserve in real-time 

in excess of its Day-ahead Secondary Reserve Market assignment and 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 to provide energy less any Real-time 

Synchronized Reserve Market assignment; and 

C = The energy offer integrated under the applicable energy offer curve for the generation resource’s 

output necessary to supply Secondary Reserve in real-time from the lesser of the generation resource’s 

output necessary to provide a Day-ahead Secondary Reserve Market assignment or 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 to provide energy less any Real-time Synchronized Reserve 

Market assignment. 

For hydroelectric resources, the unit-specific opportunity costs for each hydroelectric resource in spill 

conditions as defined in the PJM Manuals will be the real-time Locational Marginal Price at that generation 

bus multiplied by the additional megawatts assigned to supply Synchronized Reserve in real-time in excess 

of its Day-ahead Secondary Reserve Market assignment. 

The 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 energy commitment greater than zero shall be the greater of 

zero and the difference between the real-time Locational Marginal Price at the generation bus for the 

hydroelectric resource and the average real-time 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 multiplied by the additional 



megawatts assigned to supply Secondary Reserve in real-time in excess of its Day-ahead Secondary 

Reserve Market assignment. 

The 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 energy commitment greater than zero shall be zero. 

For a generation resource that is a synchronous condenser, the resource’s unit-specific opportunity cost 

shall be determined as follows: additional Condense eEnergy uUse in excess of day-ahead Condense 

eEnergy uUse for providing synchronous condensing in real-time multiplied by A plus [any applicable 

cCondense sStart-up cCosts due to additional cCondense sStart-ups Cost in real-time in excess of day-

ahead cCondense sStart-ups Cost allocated to each Real-time Settlement Interval as described in PJM 

Manuals]. If the generation resource is operating as a synchronous condenser and also has a Real-time 

Synchronized Reserve assignment, resource’s unit-specific opportunity cost in the Secondary Reserve 

Market shall be zero., 

3.2.3B Reactive Services 
(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 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 Synchronized Reserve Market Clearing Price 

for each Real-time Settlement Interval 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 cost to provide synchronous condensing, calculated in accordance with the PJM 

Manuals, (AB) the product of the Condense Energy UseMW energy usage for providing synchronous 

condensing multiplied by the real time LMP at the generating unit’s bus, (BC) the generating unit’s 

Condense sStart-up cCost of providing synchronous condensing, and (CD) 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. 



3.2.3C Synchronous Condensing for Post-Contingency Operation. 
(b) The amount of Synchronized Reserve provided by synchronous condensers associated with post-

contingency operation shall be counted as Synchronized Reserve satisfying the applicable 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 

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 Real-time 

Synchronized Reserve Market Clearing Price for each applicable interval 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 applicable interval cost to provide synchronous 

condensing, calculated in accordance with the PJM Manuals, (AB) the applicable interval product of the 

Condense Energy Usemegawatts of energy used to provide synchronous condensing multiplied by the 

real-time LMP at the generation bus of the generation resource, (BC) the generation resource’s Condense 

sStart-up cCost of providing synchronous condensing, and (CD) 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. 

 


