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, when positive,
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 a steam-electric generating
unit, an Energy Storage Resource Model Participant, a Hybrid Resource, or a combined cycle
unit operating in combined cycle mode, where such unit is pool-scheduled (or self-scheduled, if
operating according to Tariff, Attachment K-Appendix, section 1.10.3(¢c) hereof), and where 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 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 for each Real-time Settlement Interval 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 Total Lost Opportunity Cost Offer, provided that the resulting
outcome is greater than $0.00. This equation is represented as (A*B) - C. An Energy Storage
Resource Model Participant or a Hybrid Resource instructed to reduce charging to provide
Reactive Services is not eligible for compensation under section (c).

(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 Tariff, Attachment K-Appendix, section 1.10.3(c) hereof),
operated as requested by the Office of the Interconnection, shall be compensated for lost
opportunity cost for each Real-time Settlement Interval, limited to the lesser of the unit’s
Economic Maximum or the unit’s Generation Resource Maximum Output, 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.

(e) At the end of each Operating Day, where the active energy output (positive
generation 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). At the end of each Operating Day, when an Energy
Storage Resource Model Participant or a Hybrid Resource is instructed to increase charging 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 section 3.2.3B(f).

63) A Market Seller providing Reactive Services from a steam-electric generating
unit, an Energy Storage Resource Model Participant, a Hybrid Resource, a combined cycle unit,
or a combustion turbine unit, where such unit is pool scheduled (or self-scheduled, if operating
according to Tariff, Attachment K-Appendix, section 1.10.3(c) hereof), and where the real time
LMP revenues at the unit’s bus are 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 in an amount
equal to {(AG — EMPDMWTRLD MWh) x (UB - URTLMP)}where:

AG equals the actual output of the unit;

: hronized ) )
TRLD MWh equals the Tracking Ramp Limited Desired MWh determined

according to Tariff, Attachment K-Appendix, section 3.2.3(e-1);

UB equals the unit offer for that unit for which output, or charging, is increased,
determined according to the lesser of the Final Offer or Committed Offer;

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

where UB - URTLMP shall not be negative, except where applicable for an
Energy Storage Resource Model Participant or a Hybrid Resource when
instructed to increase charging.

(g) A Market Seller providing Reactive Services from a hydroelectric resource where
such resource is pool scheduled (or self-scheduled, if operating according to Tariff, Attachment
K-Appendix, 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 or if an Energy Storage



Resource Model Participant or a Hybrid Resource believes the above calculations in this section
3.2.3B do not accurately compensate the Market Participant for opportunity costs associated with
following the Office of the Interconnection’s dispatch instructions to modify a unit’s charging or
discharging 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 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
opportunity cost compensation, the Office of the Interconnection shall invoice the Market
Participant accordingly. If the Market Monitoring Unit disagrees with the modified amount of
alternate opportunity cost compensation, as accepted by the Office of the Interconnection, it will
exercise its powers to inform the Commission staff of its concerns.

(1) The amount of Synchronized Reserve provided by generating units maintaining
reactive reliability shall be counted as Synchronized Reserve satisfying the overall PJIM
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 product of the Condense Energy Use multiplied by the real time LMP at the generating unit’s
bus, (B) the generating unit’s Condense Startup Cost, and (C) 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 (i1) 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 (1)
below.

) 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 in accordance with
section 3.2.3(e-2). 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 PIM Region based on
whether the resource was dispatched for the purpose of maintaining reactive reliability in such
transmission zone.

D 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 ((a) net of operating
Behind The Meter Generation; and (b) excluding Direct Charging Energy) 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.
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