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Basics

A PJM schedules reserves on a-@déead basis in order to
ensure that differences in forecasted loads and forced
generator outages does not have a negative impact the
reliability of the PIM Transmission System

A PJM operates in redime to ensure that all reserve
requirements are always maintained

PIM©2011 3 11/1/2011



Capacity

Requirement

Basics

Operating Reserve
Requirement

Reserve Generation
committed by PIM

External Bilateral

Sales
A
Energy PIM
Requireme Load Forecast

PIM©2011

Pool Scheduled
and Committed

Self -Scheduled

External
Bilateral
v Purchases

Requirement

Generation Supply

11/1/2011



ScihetliinRReserv:

A On a daily basis, PJIM must schedule enough capacity to cover the
forecast load plus expected sales of energy off the system and
operating reserves

Required Capacity =
Load Forecast + Sales + Reserves

RFC Dayahead Scheduling Reserve
VACAR Dayahead Scheduling Reserve
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PunposeoofRReserve: Genena

A Reserve requirements are values of reserve which enable the
system to operate reliably and economically while providing
protection againstoad variationsforecast errorand
equipment failure

A Enables control area to restore tie lines to fm@ntingency
state within 10 minutes of a contingency that causes an
Imbalance between load and generation
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Resenvd dermiholo

A Synchronized Reserve (a.k.a. Spinning Reserve)
I Increase in output energy level of a synchronized generator
which can be attained ifh0 min.

A Or decrease in a Load Response Resource

I Max energy output achieved in 10 min by a unit operating as a
synchronous condenser

A Quickstart Reserve

I Not synchronized to system

I Includes maximum energy output level of a unit that can be
attained in10 min from the PJM request

I Generally rurof-river hydro, pumped hydro, combustion
turbines and diesel type units
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Resenvd dermihalo

A Primary Reserve (a.k.a. Contingency Reserve)
I Synchronized Reserve
- Spinning (Generation)
- Customer Demand Response
-- QuickStart Reserve
i All MW available within 10 minutes
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Resenvd dermihalo

A Supplemental Reserve (a.k.a. Secondary Reserve)

I The reserve capability that can be fully converted into energy in
a 10 to 30 minutanterval following a request by PIJM

I Equipment does not need to be synchronized to the system

I Supplemental Reserve is tracked and reported in-tiea for

the entire PIM footprint via Instantaneous Reserve Checks, or
Lw/ Qa
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Resenvd dermihalo

A Operatlng Reserve

PIM©2011

Generation available from either offline or online units witBin
minutes

Scheduled to meet Operating Reserve requirements in Day
Ahead Market

Made up of Contingency Reserve + Supplemental Reserve

Calculated on an annual basis involving variables that adversely
Impact system reliability:

- Load Forecast Error

- Generator Forced Outage Rates
Day Ahead Scheduling Reserves =
Load Forecast Error + Generator Forced Outage Rates
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Resenvd dermihalo

A Load Forecast Error:
-Based on a-§ear average of underforecasted load forecast

error
- Underforecasted LFE can result in capacity deficiencies
- Underforecasted LFE is based on th& B8ércentile of the

rolling 3year average
- Effective January 1, 2011, the LFE component of the Day

Ahead Scheduling Reserve will be 1.87%
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Resenvd dermihalo

A Forced Outage Rate:

-Based on a rolling-Bear average of forced outages that

occur on the scheduling day (18:00) through the operating

day (20:00)

- Duration covers the timeframe after the Reserve Adegquacy Run
through the evening peak period

- PIM dispatch has the ability to schedule additional reserves
during Hot and Cold Weather Alerts

- Effective January 1, 2011, the Forced Outage Rate
component for the DayAhead Scheduling Reserve is 5.23%
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Resenvd dermihalo

A DayAhead Scheduling Reserve Requirement:
- PIM performs the calculations annually during November
- Calculations cover aygear window from November 1
(year 3) through October 31 (current year)
- Reserve calculations are implemented annually on January 1
- Effective January 1, 2010:

- DayAhead Scheduling Reserve for RFC is 7.11% times the Peak
Load Forecast

- DayAhead Scheduling Reserve for Dominion is based on their
share of the VACAR Reserve Sharing agreement

- Both are added together to form the D&\head Scheduling Reserve
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Resenvd dermiholo
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RFC Annual % 150% Largest Largest Unit 1% Peak and
Unit Valley

Mid - Annual % 1700 MW Largest Unit 1% Peak and
Atlantic Valley

SERC | Dominion VACAR VACAR VACAR 1% Peak and
ARS % ARS % ARS % Valley
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