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Y Module Objective

A Student will describe Operating Reserve
charges and credits in the dajnead and
balancing markets.

A Student will describe the difference between
Operating Reserves for reliability and for
deviations.

A Student will describe the Parameter Limited
Schedules, Segmented Make Whole Payment:
and Ramp Limited Desired components of
Operating Reserves.
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Wihatare Operating:Reserve:

) Definition of Operating Reserves
TA9EUNY ¢ |Gl AfTlo0ftS ISYSNI
ahead basis and maintained in rdgahe.
I Defined In
A PJM PreScheduling Manual (MO)
A PJM Emergency Ops Manual-{ig)

o Definition of Operating Reserves
iaal-p2f Se LI e YsshéduladgenetationJ2
and transactions.

I Defined in Operating Agreement
A Schedule 13.2.3 &3.3.3

A Followingpresentation deals with théccounting
Definition
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Operating ‘Reserve

A Preserves incentive for demand and supply to bid and offer
Into the dayahead market based on their actual expectations

A Preserves incentive for generation to follow réiahe
dispatch signals

I Generation guaranteed to make bid
A Performed on a daily basis
A Somewhat complex and volatile
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Dayahead Operating Reserves Cre

A Pool scheduled generators, demand response and
transactions scheduled for PIJM are eligible

A For each eligible resource, daily credit is-dégad
offer amount in excess of daahead market revenue

I calculation useday-aheadscheduled MWAh,

offer data, and dayahead LMPs
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Dayahead Operating Reserves Cha

A Dayahead Operating Reserves payments are allocated
proportionately by MW to:

| all cleared dayahead demand
| cleared decrement bids

I exports that submit dayahead schedules (not
Including dynamically scheduled transactions)

# Rates posted on PJM website at:

http://www.pjm.com/marketsand-
operations/marketsettiements/preliminary
billing-reports/opsrates.aspx

Sy el
& &

e
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Balancing Operating Reserve Cre

ADaily credits for specified operating period segments provided tc
Poolscheduled generators
ADemand response
Almport transactions

ACredits are for any portion of their offer amount in excess of:
ScheduledMWh times dayahead bus LMP

AMWh deviation from dayahead schedule times retime bus
LMP
AAny dayahead operating reserve credits
AAny dayahead scheduling reserve market revenues in excess
of offer
AAny synchronized reserve market revenues in excess of offer
plus opportunity, energy use and startup costs
AAny applicable reactive services credits

PIM©2011 7




Balancing Operating Reserve Cre

ACancellation and quick start reserve credits are based on actual
costs submitted to PIJM market settlements

ACredits for lost opportunity costs are also provided to generator:
reduced or suspended by PJM for reliability purposes
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Balancing Operating Reserve Cha

ATotal daily costs of balancing operating reserve related to

resources identified as is allocated based

on regional shares of reéilne locationaldeviations from

following the dayahead scheduled quantities of:
ACleared generation offers (only for generating units not
following PIM dispatch instructions and not assessed
deviations based on their reime desiredMWh
ACleared increment offers and purchase transactions
ACleared demand bids, decrement bids and sale transactions

ATotal daily cost of operating reserve in the balancing market
related to resources identified as IS
allocated based on regional shares of rale load (without
losses) plus exports.
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BalancingcQperating Reserve ) BORnlernninol

Total Cost:
- Total credit amount paid to generators
to supply RT Operating Reserves

(8)

-Tot al ABucket o
Rate:
- $ per MW charge that is derived from Total Cost
- Calculated daily (6)

- http://www.pjm.com/markets-and-operations/market-
settlements/preliminary-billing-reports/ops-rates.aspx

Charge:
- Allocation of the Total Cost to the participant based

on deviations, BORCA rules, netting by location, etc.
- Charged monthly per the daily Rate

Total Cost 0 Charge = Rate
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Thh ‘@ackogP af BRRTIgarges

Business Rule Change

Impact

Description

Segmented Make-Whole Payments

Generator Credits

Segment Make-Whole Payments as a function of the greater of the DA
Schedule, or Min Run Time

Minimum Generator Operating Parameters i
Parameter Limited Schedules

Generator Credits

Define operator objectives and the associated relevant market for solutions.
Apply the defined market power test to the defined market. Apply market
power mitigation rules only when the test indicates the potential to exercise
market power.

Use Ramp-Limited Desired MW to determine Generator PJM will determine whether a generator is following dispatch and calculate
deviations Deviations the deviation based on a new calculation incorporating ramp limited desired
MW
Supplier Netting Generator Generators that deviate from RT dispatch may offset deviations by another
Deviations generator at the same bus.

at the Bus (Plant)

Regional Balancing Operating Reserve

Charge Allocation

Allocate OR charges that were accrued for local constraints to the regions,

Allocation creating Aregional 0o rates for Bal a
Netting Charge Allocation | Demand bucket should be netted locationally by zone, hub, or interface.

(by Zone, Interface, Hub)

Supply bucket should be netted locationally by zone, hub, or interface.

Balancing Operating Reserve
Cost Allocation

Charge Allocation

For the purposes of allocation of Balancing Operating Reserve charges,
PJM will determine and identify the reasons for which operating reserve
credits are earned.

The results of this determination will identify the resources for which
Balancing Operating Reserve credits will be allocated to Real-time
deviations from Day-Ahead schedules and identify the resources for which
Balancing Operating Reserve credits will should be allocated to real-time
load share plus export

PIM©2011
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Segmented MaklholePayment:

w Segment MakaVhole Payments as a function of the
greater of the DA Schedule, or Min Run Time

A Aresource will be made whole for two periods for each
synchronized start. The two periods are as follows:

1. greater of the DA Schedule or Min Run time
2. hours in excess of #1 (above)

A {SIYSYyl R2S&a y2i daOF NNE 20S!

A StarPup costs (and applicable foad costs) will be in the
aS3AYSYyld a3INBFISNI 2F G4KS 51 {

A Segmented Mak&Vhole Paymentare anoverall benefit

to resources ‘\
o
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Segmented Mak®holeFRaymen
Example L Unit Y Extended Beyond DA Sct

dul

Explanation:

Segment 1: Day Ahead Schedule

ADA Energy = (4 hours * $100 * 150 MW)
[ ] ReAL TIME DISPATCH = $60.000

(beyond DA award)

[] DAY AHEAD AWARD

ADA Offer = (4hours * $75 * 150MW) =

4 Unit running at 150 MW $45,000
ADay Ahead OR Credit: $0
$100 DA LMP ABalancing OR Credit: $0
_______________________ $75 Segment 2: Extended Period
$50 RT LMP offer ART Energy = (2 hours * $50 * 150MW) =
$15,000
2 houfs
< > ART Offer = (2 hours * $75 * 150MW) =
(hour ending) ABalancing OR Credit: $7,500
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Segmented Mak®holeFRaymen

Example 2Unit Y Extended Before/ After DA Sc

[] DAY AHEAD AWARD

I:I REAL TIME DISPATCH
(beyond DA award)

A Unit running at 150 MW

A

$110 RT LMP
$100 DA LMP

$75 offer

»

Y1 4 23 24

PIM©2011

|

TIME
(hour ending)

14

Explanation:

Segment 1: Day Ahead Schedule

ADA Energy = (16 hours * $100 * 150
MW) = $240,000

ADA Offer = (16hours * $75 * 150MW) =
$180,000

ADA OR Credit: $0
ABalancing OR Credit: $0

Segment 2: Extended Period

ART Energy = (4 hours * $25 * 150MW) +
(3hours * $50 * 150MW) + (1 hour *
$110 * 150 MW) = $54,000

ART Offer = (8 hours * $75 * 150MW) =
$90,000

ABalancing OR Credit: $36,000
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Segmenied MaiinoteFRayments

Example BUnit Y Extended Beyond Min Run

L] MIN RUN TIME 4 HOURIS

I:I REAL TIME DISPATCH
(beyond DA award)

Unit

150 MW

running at 150 MW

$80
RT LMP

$75
$50 RT LMBttay

4 hours
4 hours

A

PIM©2011
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TIME
(hour ending)

15

Explanation:

Segment 1: Min Run Time
ART Energy = (4 hours * $80 * 150

MW) = $48,000
ART Offer = (4hours * $75 * 150MW) =
45,000

ABalancing OR Credit: $0

Segment 2: Extended Period

ART Energy = (4 hours * $50 *
150MW) = $30,000

ART Offer = (4 hours * $75 * 150MW) =
$45,000

ABalancing OR Credit: $15,000
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Segmented|Mai¥iholeFRayments
Example AUnit Y Extended Beyond Min Run’

Explanation:
B vin run TIME 4 HOURSS Segment 1: Min Run Time
[ ] REAL TIME DISPATCH ART Energy = (2 hours * $100 * 150
(beyond DA award) MW) + (2 hours * $25 * 150 MW) =
$37,500
Unit running at 150 MW ART Offer = (4hours * $75 *150MW) =
$100 $100 $45,000
75 : :
RTLMP ﬁT L vp RT LMP ABalancing OR Credit: $7,500
150 MW T s T T [ $75 Segment 2: Extended Period
> houlR T LMP 2 houts OfE" ART Energy = (2 hours * $75 *
2 hour 150MW) + (2 hours * $100 * 150MW)
2 hou = $52,500
« > ART Offer = (4 hours * $75 * 150MW) =
v 1 3 5 7 9 TIME $45,000

(hour ending) ABalancing OR Credit: $0
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Parameter ibkimitett Schedule

Desired Outcome
Issues with former construct include:

during times of transmission
constrained operations and/or maximum generation conditions

by
altering operating parameters in order to increase operating
reserves credits.

Solution

A Apply market power mitigation rules only when a market power test
Indicates the potential to exercise market power.
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ParameteLimited Schedule

ParameterLimited Schedules ahlenitations that could be
Imposedon the parameters that generators submit as part of
their offer.

These pre-determined limits are used when
certain operational circumstances exist.
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Parameter ikimitett Schedu

A For each unit class, minimum acceptable operating parameters include:

I Turn Down Ratioratio of Eco Max MW to Eco Min MW)
I Minimum Down Time

I Minimum Run Time

I Maximum Daily Starts

I Maximum Weekly Starts

Future parameters MAY include:
Hot Start Notification Tim@Narm Start Notification TimeCold Start
Notification Time

The initial Minimum Down Time for each unit is based on

Some parameters will be set based on _ the minimum of the Minimum Down Times submitted over

. . . ) |.e. the prior 24 months, if the resultant minimum down time is
operating hlStory of the unit Compared to less than or equal to 110 percent of the PIM-defined unit
Of PJ Mdeﬁned Unit CIaSS class Minimum Down Time. If Minimum Down Time

submitted for a unit is more than 110 percent of the PIM-
defined unit class Minimum|Do

Minimum Down Time will be set equal to 110 percent of
the PJM defined unit class Minimum Down Time.
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Whensare Paramelamited-Schedulessusec

Units will be committed on Parametemited Schedules when:

1) The Three Pivotal Supplier (TPS) Test is failed

-- ORC
2) PIM:

i declares a Maximum Generation Emergency
I I1ssues a Maximum Generation Emergency Alert

I schedules units based on the anticipation of a Maximum Generation
Emergency or a Maximum Generation Emergency Alert for all or any
part of such Operating Day
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Potential Operational Scenat

) Generators continue on their Price
Normal Operations ‘

Schedule and non-limited
parameters

Generator fails the Three Generators are placed on their

: : cost schedule as well as their
Pivotal Suppller Test (TP Parameter-Limited Schedules

Generators continue on their price
Max Emergency Alert, schedule but placed on their
loading, etc. ‘ Parameter-Limited Schedules
(note: Scarcity Pricing rules may
apply)
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ParameteLimited:Schedulasexample dfonMinlRUnmEl

Without Parameter-Limited Schedules in effect:

A 150MW Combustion Turbine (CT) submits a 20-hour Minimum Run Time

HE 1 [N, HE 20

This parameter could have substantial impacts to BOR credits if LMP prices fall
below the unit offer prior to the end of the min-run time

With Parameter-Limited Schedules in effect:

PJM implements the parameter-limited schedule based on submitted value or
unit class (in this case, 5 hours or less)

Business Rule 14: The submitted Minimum Run Time may
HE 1_ HE 5 [~ not exceed the defined Minimum Run Time for the PIM

defined unit class.

| See Appendix for complete list of PIJM-defined values
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Daily fExeceptionProcedBusiness-Rule

A On a daily basjthe generation supplier may submit notification to PJM that
changed physical operational limitations at the uitjuire a temporary exception
12 GKS dzy Al Q& LI N¥ YSGSNER

A Physical operational limitations may include, but are not limited to, short term
equipment failures, short term fuel quality problems such as excessive moisture in
coal fired units, or environmental permit limitations under remergency

conditions.

A Each generation supplier will provide a date on which the exception period will
end. Exceptions granted may not continue past the beginning of the next period.
Such exceptions will be accepted, but will be subject to dfterfact review by

PJM and the MMU. If physical conditions at the unit change such that the
exception is no longer required, the generation supplier is obligated to inform PJM
and the exception will be terminated.

A If an exception request is denied by PJM, the generation supplier may choose to
dispute the decision via the PJM Dispute Resolution Process per the OA. While
under dispute, the generation supplier will be required to submit parameter
limited schedules for the period as determined during the exception process.
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Muiltiplerkuelsi iNucleanildnits: Business:<F

A Multiple-fuel unitsmay submit a parametdimited schedule
(PLS) associated with each fueltgpe ! £t t t [ { Qa Y
submitted via eMKT seven days prior to the beginning of each
period. The generation supplier will be required to indicate to
PJM which of the parametgimited schedules are available
each day. The exception process (as previously described) for
I-ﬁye 2F GKS t [ { Qa-fud daidsYll beinS R 7
effect.

A Nuclear Units are excluded from eligibility for Operating
Reserve paymen@xcept in cases where PJM requests that
VdzOf ST NJ dzy A4 NBRdAzOS & 2 dzi LJdzl
specific circumstances will be evaluated on a dasease
basis by PJM and the MMU.
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RamplLimited Desired MW Calculation-for Deviatic

w Create greater incentive for generators to follow PIM-teaé dispatch
Instruction rather than dayahead schedule

A Determinationof generation deviations will be made using new criteria:
1. RampLimited Desired MW
2. % Off Dispatch
3. MW OffDispatch

A hyOS I 3ISYSNIU2NI Aad8 RSSYSR GRSOA
operational characteristics of the generator and of one of the following
calculations:

1. Real TimeMWh ¢ Ramp Limited DesirddWh
2. Real TimeMWh ¢ UDS LMP DesireddWh
3. Real TiméMWh ¢ DayAheadMWh
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Ramp Limited Desied(RLBD Getting Starte

Deflnltlons Acronyms, and New Terms applicable to RLD

SCED Basepoiqtime weighted individual generator dispatch poifiti§ value is ramp
limited)

Ramp Limited Desired (RLD) M\achievable MW based on SCED requested ramp ttate (
value is ramgdimited)

SCED LMP Desired MWtalculated by comparing the hourly integrated SCED LMP to the
dzy AG Qa O0AR OdzNIBS (2 RS StN3WAIyeS ndt rar@iznheNB & LI2

DayAhead MW the participants DA market position

% Off Dispatcly percentage off dispatch using the lesser of the difference between the
actual output and the SCED basepoint or the actual output and Ramp Limited Desired MW
(new calculation)

MW Off Dispatctt MW off dispatch using the lesser of the difference between the actual
output and the SCED basepoint or the actual output and Ramp Limited Desirgd W
calculation)

% Off Dispatch & MW Off Dispatch timeight the values over the hour

Which units will this apply to?
A DA Scheduled units
A RA Run (2 pass) Scheduled units
A Must-Run units that are dispatchable and dispatched above Eci

Dotted line represents
Ramp-Limited Desired
MW

Deviations based on this
new line (see previous
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