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Module Objectives

The Student will:

Å Identify the purpose and features of the PJM Day-Ahead 
Scheduling Reserve Market

Å Identify the purpose and features of the PJM Market Based 
Regulation Market

Å Identify the elements of the PJM Synchronized Reserve 
Market

Å Identify the purpose, requirements and business rules for 
black start units

ÅDescribe the importance of reactive reserves to maintaining 
system reliability
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ÅMarket-based Regulation

ïMarket-based Regulation Overview

ïMarket-based Regulation Features & System

ïReal Time Market Operations

ïRegulation Settlement

ïRegulation Monitoring and Verification

ïMarket-based Regulation Business Rules

ÅSynchronized Reserve Market

ÅBlack Start Service

ÅReactive Services

ÅDay-ahead Scheduling Reserves

Agenda
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What is Day-ahead Scheduling Reserve?

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

RFC Day-ahead Scheduling Reserve
VACAR Day-ahead Scheduling Reserve
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ÅPJM schedules reserves on a day-ahead basis in order to 

ensure that differences in forecasted loads and forced 

generator outages do not negatively impact system 

reliability.

ÅDay-ahead Scheduling Reserve market began June 1, 2008

ÅDay-ahead Scheduling Reserve Requirement is calculated 

on an annual basis.

Day-ahead Scheduling Reserves
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Day-ahead Scheduling Reserves = Underforecasted LFE + FOR

Load Forecast Error Component (LFE)

Forced Outage Rate Component (FOR)

Day-ahead Scheduling Reserve Calculation

Applies to the RFC DASR Requirement Only!

10/18/20116PJM©2011



Day-ahead Scheduling Reserves = Underforecasted LFE + FOR

Load Forecast Error Component (LFE)

Load Forecast Error Component

ÅFocus is on under-forecasted Load Forecast errors which can result in 

a capacity deficiency.

ÅBased on the 80th percentile of a rolling three year underforecasted 

average

ÅEffective January 1, 2011 LFE error component of Day-ahead 

Scheduling Reserve is 1.87%

Applies to the RFC DASR Requirement Only!
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Day-ahead Scheduling Reserves = Underforecasted LFE + FOR

Forced Outage Rate Component (FOR)

Forced Outage Rate Component

ÅBased on a rolling three year average of forced outages that occur from 

18:00 the scheduling day (day-1) through the operating day at 20:00

ÅDuration covers timeframe after the Reserve Adequacy Run through the 

evening peak period for which the system is scheduled

ÅAdditional reserves can be scheduled if Hot/Cold Weather Alert is issued

ÅEffective January 1, 2011 the FOR error component of the Day-ahead 

Scheduling Reserve is 5.23%

Applies to the RFC DASR Requirement Only!
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Day-Ahead Scheduling Reserve Requirement (RFC)

Å2011 LFE component is 1.87% 

Å2011 FOR component is 5.23%

ÅTotal 2011 DASR Requirement is 7.11%

Applies to the RFC DASR Requirement Only!

(1.90% in 2010)

(4.98% in 2010)

(6.88% in 2010)
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Reserve Terminology

Contingency Reserve
T < 10 Minutes

Supplemental Reserve

10 < T < 30 Minutes

ÅThe Day-ahead Scheduling Reserve requirement is the sum of the 

requirements for all zones within the RTO and any additional reserves 

scheduled in response to an RTO-wide Hot or Cold Weather Alert or 

other conservative operations
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ÅThe RFC Day-ahead Scheduling Reserve cleared in the Day-ahead 

Market is 7.11% times the RFC Peak Load Forecast at 1200 hours.

ÅThe RFC Day-ahead Scheduling Reserve scheduled in the Reserve 

Adequacy Commitment is 7.11% times the RFC peak load forecast at 

1800 hours.

ÅDominion Day-ahead Scheduling Reserve is based on their share of the 

VACAR Reserve Sharing Agreement and is set annually. (422 mw for 2011)

ÅThe RFC and Dominion Day-ahead Scheduling Reserve Requirements 

are added together to form a SINGLE RTO Day-ahead Scheduling 

Reserve Requirement which is scheduled economically across the RTO.

Day-ahead Scheduling Reserve Market Methodology
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Reserve Requirements Summary

In addition to Day-ahead Scheduling, PJM Operates in real-time to 

ensure Contingency/Primary (10 minute) and Synchronized/Spinning 

Reserve Requirements are always maintained.

Peak

Valley

Peak

Valley

Peak

Valley
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Day-ahead Scheduling Reserve Market Overview

Å The Day-ahead Scheduling Reserve product is :

ïOffer-based market for 30-Minute Reserve that can be provided 
by both Generation and Demand Resources 

ïMarket that is designed to clear existing Day-Ahead Scheduling 
(operating) reserve requirements as defined by reliability 
standards: (RFC & SERC)

ïDay-ahead, forward market that clears simultaneously with 
Day-Ahead Energy Market

ïCosts of Day-ahead Scheduling Reserve product will be 
allocated to real-time obligation ratio share 

Purpose: To encourage and incent generation and demand resources to provide 

the flexible capability to provide 30- minute reserves

10/18/201113PJM©2011



Who will pay for DA Scheduling Reserve?

Å Day-ahead Scheduling Reserve settlement is a zero-sum 
calculation based on the Day-ahead Scheduling Reserve 
provided to the market by generation and demand resource 
owners and purchased from the market by participants.

Å Each Load Serving Entity (LSE) on the PJM system incurs a 
Day-ahead Scheduling Reserve obligation in kWh based its 
load ratio share within the RTO times the amount of Day-
ahead Scheduling Reserve assigned in the RTO. 
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DA Scheduling Reserve Obligations

Participants may fulfill their Day-ahead Scheduling Reserve 
obligations by:

ÇOwning Day-ahead Scheduling Reserve resources 
from which the RTO obtains Day-ahead Scheduling 
Reserve ;

ÇEntering bilateral arrangements with other market 
participants; or

ÇPurchasing Day-ahead Scheduling Reserve from 
the Day-ahead Scheduling Reserve market.
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Who Can Provide Reserves?

Resources with the ability to provide reserve capability 
in 30 minutes including primarily:

ÇOnline Steam generation with capability to increase 
output from DA dispatch point

ÇOffline CTs that can start to provide Reserve

ÇHydro and Pumped Storage Units

ÇDispatchable DSR resources

DASR offers may be submitted only for those resources located 
electrically within the PJM RTO
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Market Settlements

ÅActual costs for Day-ahead Scheduling Reserves are allocated 
according to load ratio share.  

ïSimilar to the Regulation and Synchronized 
Reserve markets, each Load-Serving Entity would 
carry an obligation to purchase Day-ahead 
Scheduling Reserve equal to its obligation ratio 
share of the RTO requirement

ÅCharges are based on the MW obligation carried by each LSE. 
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DASR Charges

Day-ahead Scheduling Reserve charges for each 
participant are equal to:

1. The hourly Day-ahead Scheduling Reserve clearing price 
times the MW of Day-ahead Scheduling Reserve that 
which is purchased from the market plus;

2. ¢ƘŜ ǇŀǊǘƛŎƛǇŀƴǘΩǎ ǎƘŀǊŜ ƻŦ ŀƴȅ ǳƴǊŜŎƻǾŜǊŜŘ Ŏƻǎǘǎ ƛƴŎǳǊǊŜŘ 
by assigned Day-ahead Scheduling Reserve resources over 
and above the Day-ahead Scheduling Reserve clearing 
price plus (Operating Reserve)

3. ¢ƘŜ ǇŀǊǘƛŎƛǇŀƴǘΩǎ ǎƘŀǊŜ ƻŦ ŀƴȅ ǳƴǊŜŎƻǾŜǊŜŘ Ŏƻǎǘǎ ƛƴŎǳǊǊŜŘ 
by those resources PJM committed for the sole purpose of 
providing Day-ahead Scheduling Reserve (Operating 
Reserve)
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ÅMarket-based Regulation

ïMarket-based Regulation Overview

ïMarket-based Regulation Features & System

ïReal Time Market Operations

ïRegulation Settlement

ïRegulation Monitoring and Verification

ïMarket-based Regulation Business Rules

ÅSynchronized Reserve Market

ÅBlack Start Service

ÅReactive Services

ÅDay-ahead Scheduling Reserves

Agenda
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Single Regulation Market Region

DLCO

AEP

DAY

AP

ComEd

DOM

Mid Atlantic Region

Control Zone

Regulation Market 

Region 10/18/201120PJM©2011



Imbalance Conditions

Over-generation

ÅTotal Generation > Total 
Demand

ÅFrequency > 60 Hertz

ÅGenerators momentarily 
speed up

Under-generation

ÅTotal Generation < Total 
Demand

ÅFrequency < 60 Hertz

ÅGenerators momentarily 
slow down
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What is Regulation?

ÅDefinition:

ïA variable amount of generation energy under automatic 
controlwhich is independentof economic cost signal and 
is obtainable within five minutes

ÅGenerating units or Demand Response Resources that 
provide fine tuning that is necessary for effective system 
control 

ÅGovernors respond to minute-to-minute changes in load

ÅRegulating units correct for small load changes that cause 
the power system to operate above and below 60 Hz for 
sustained period of time
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Load (MW x 1000)

Hour of Day

1 3 5 7 9 11 13 15 17 19 21 23

40

36

34

32

30

28

24

26

Regulationvs EconomicDispatch

Regulation

Economic Dispatch
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PJM Market with Market-based Regulation

ÅCreates market for 
regulation

ÅProvides Market Clearing 
Price for regulation

ÅProtects supplier by 
providing opportunity cost 
of energy

ÅProvides more incentive to 
provide regulation 

Regulation Market

SALE
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tWaΩǎ wŜƎǳƭŀǘƛƻƴ wŜǉǳƛǊŜƳŜƴǘ

ÅPJM will commit regulation based on Reliability First Corp. (RFC) 
requirements

ïRequirement for off-peak hours (0000-0459)

Å1% of the forecasted valley load for the operating day 

ïRequirement for on-peak hours (0500-2359)

Å1% of the forecasted peak load for the operating day

ïRequirement is on either side of economic set point

ïmay be adjusted by PJM if consistent with 
maintenance of RFC control standards
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tWaΩǎ wŜƎǳƭŀǘƛƻƴ wŜǉǳƛǊŜƳŜƴǘ ό9ȄŀƳǇƭŜύ

Off-Peak On-Peak

RTO Forecasted Load For Operating Day

Valley Load

78,000 MW

Peak Load

140,000 MW

Off-Peak Regulation Requirement     

Valley Load Forecast     *     1%         =       Regulation Requirement

78,000 MW           *     1%         =       780 MW

On-Peak Regulation Requirement

Peak Load Forecast      *     1%        =        Regulation Requirement

140,000 MW           *     1%        =        1400 MW 10/18/201126PJM©2011



Fulfilling Regulation Obligation

ÅAll LSEs have hourly Regulation Obligation

ïpro rata share of PJM Regulation assigned for hour 
Åbased on LSE total real time hourly load 

ÅObligation can be satisfied by:

ïself-scheduling own resources

ïenter bilateral transactions with other participants

ïpurchasing from PJM Regulation Market
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Regulation Market Time Line

6:00 pm

midnight

Regulation Offers 

(price only) due by 

1800 EPT for next 

operating day

Throughout 

Operating Day
PJM clears Regulation 

Market hourly and 

periodically tests 

performance

Noon Regulation offers and cost 

data must be supplied by 6:00 

pm day-ahead and is 

applicable for the entire 24 

hour period for which it is 

submitted.
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Regulation Charges

(RMCP * Adjusted Obligation)   +

Share of Opportunity Cost Above RMCP   +

Share of Unrecovered Costs

ÅAdjusted obligation is original obligation plus 

bilateral sales minus bilateral purchases

ÅShares of Opportunity Costs and 

Unrecovered Costs is based on amount of 

Regulation purchased from the market
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ÅOpportunity costs for Demand Resources will be zero

ÅDemand Resources will be limited to providing 25% of the 

Regulation requirement

ÅDemand Response must attend initial training on 
Regulation and Synchronized Reserve Markets

ÅDemand Response must be registered in Economic 
Load Response program

ÅDemand Response must send Notification to PJM via 
Load Response Application prior to reducing (through 
Regulation Assignment) in order to receive payment for 
load reduction through energy market

Regulation and Demand Resources Notes
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Questions?
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ÅMarket-based Regulation

ÅSynchronized Reserve Market
ïSynchronized Reserve Market Overview

ïSynchronized Reserve Market Timeline & Operation

ïSynchronized Reserve Market Clearing

ïSynchronized Reserve Market Settlement (Tier 1 & Tier 2)

ïSynchronized Reserve Market Verification & Penalties

ÅBlack Start Service

ÅReactive Services

Agenda
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Consolidation of Synchronized Reserve Markets

ÅPJM Synchronized Reserve Market has two Synchronized 
Reserve Zones and one sub-zone
ïRFCSynchronized Reserve Zone
ÅMid-Atlantic Sub-Zone

ïSouthern Synchronized Reserve Zone (existing)

ÅThe limiting factor between the RFC market and Mid-Atlantic 
Sub-Zone will be the AP South reactive transfer interface
ïThis will function the same way the Eastern Sub-Zone did previously 

but will include the entire Mid-Atlantic region

ÅThe limits and flows will be determined to provide west-to-
east transfer capability
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Synchronized Reserve Market Areas

DLCO

AEP

DAY

AP

ComEd

DOM

RFC 

Synchronized 

Reserve Zone

Mid Atlantic 

Synchronized 

Reserve Sub-zone

Southern 

Synchronized 

Reserve Zone

Control Zone

Ancillary Service 

Region
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Requirements

ÅRFC Synchronized Reserve Zone (excluding 
Dominion) Requirement will be the greater of:

ïCalculated RFC minimum requirement  OR

ïLargest contingency in RFC Synchronized Reserve 
Zone

ÅNormally 1350 MW

ÅMid-Atlantic sub-zone requirement will be equal to:

ïLargest contingency in Mid-Atlantic region

ÅNormally 1300 MW
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Synchronized Reserve Providers

ÅWho can provide Synchronized Reserves?

ïSynchronized generators (steam, hydro, 
combustion turbine)

ïEither online or condensing

ïDemand Response

ÅLimited to 25% of the Synchronized Reserve 
Requirement for each Reserve Zone
ïNot permitted in Dominion
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Synchronized Reserve Users

ÅWho must acquire Synchronized Reserves?

ïAll load serving entities (LSEs)

ïObligation determined from real time load 

ratio share

ïObligation is by synchronized reserve zone

(or sub-zone if applicable)
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Synchronized Reserve Obligation

Owning Tier 1 

resources or allocation 

from other Tier 1 

resources

Self-

scheduling 

Tier 2 

resources

Enter bilateral 
agreements with 
other market 
participants

Purchasing from 

the Synchronized 

market

(Does not waive the 

obligation)
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Prior to Operating Day

ÅBy 1800 the day prior to the operating day the following 

information must be submitted:

ïSynchronized Reserve offer price

ïEnergy use in MW (condensers only)

ÅSynchronized Reserve Offer MW may be entered with offer price, to 

set default for entire day

ÅAll data submission pages will be available prior to the operating 

day (each page will be discussed in detail later)
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Market Timeline

ÅTwo hoursprior to operating hour:

ïTier 1 estimation will be run, based on current 
Synchronized Reserve maximums and Synchronized 
ramp rates for each unit

ïEstimated unit dispatch levels will be calculated 
taking into account transmission constraints and 
scheduled transactions

ïTier 1 estimates derived from more limiting of: 
capability between dispatch point and Synchronized 
maximum; or Synchronized ramp rate times 10 
minutes
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Market Timeline

Å90 minutesprior to operating hour:

ïTier 1 estimation results will be posted as soon as 
complete, but not later than 90 minutes before the 
operating hour

ïIf  Tier 1 estimations cannot be posted by 90 minutes 
ǇǊƛƻǊΣ ǘƘŜ ǇǊŜǾƛƻǳǎ ƘƻǳǊΩǎ ŜǎǘƛƳŀǘŜǎ ǿƛƭƭ ōŜ ǳǎŜŘ

ïTier 1 estimations posted publicly by reserve 
zone/sub-zone and privately by units
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Market Timeline

Å60 minutesprior to operating hour:

ï¦ƴƛǘǎΩ ǎŜƭŦ-scheduled Tier 2 quantities due

ï¦ƴƛǘǎΩ ¢ƛŜǊ н ƻŦŦŜǊ ǉǳŀƴǘƛǘƛŜǎ ŘǳŜ

ïMarket clearing will begin - joint optimization 
of regulation and Synchronized reserves

ïTier 1 estimate begins
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Market Timeline

Å30 minprior to operating hour
ïPJM re-estimates amount of Tier 1 Synchronized Reserve available on each 

resource

ïMarket clearing prices and Tier 2 assignments posted

ÅAssignments posted on eMKT MUI

ÅThis is the vehicle for Tier 2 Synchronized Assignment 
notification

ÅChanges to posted assignments and condenser changes will be 
communicated verbally

ïTier 2 assignments passed to Unit Dispatch System 

ïTier 1 estimates posted for next operating hour

If the available Tier 1 is sufficient to meet the 

synchronized reserve requirement, self-scheduled Tier 2 

offers will not clear, no Tier 2 will be assigned, and the 

Tier 2 clearing price will be zero.
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Market Timeline

ÅDuring operating hour:

ïOperators will be able to commit or de-commit 
additional resources as necessary to meet 
Synchronized Reserve Requirement during the 
operating hour.

ÅAdditional units will be committed if real time conditions 
vary from Tier 1 estimate.

ÅUnits will be chosen according to merit order price ranking
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Optimization

ÅSynchronized market clearing is a joint optimization between 
regulation and Synchronized reserves

ÅThe goal of the optimization is to minimize the total cost of 
producing energy, regulation, and Synchronized reserve

ÅResources cannot be committed for both Tier 2 Synchronized 
and regulation during the same hour

ïLŦ 5ŜƳŀƴŘ {ƛŘŜ wŜǎǇƻƴǎŜ ŎƭŜŀǊǎ ƭŜǎǎ ǘƘŀƴ ƛǘǎΩ ŜŎƻƴƻƳƛŎ ƳŀȄ 
for energy it can participate in the difference in the 
synchronized reserve market
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Synchronized Market Operation

ÅSynchronized Reserve Assignments

ïIndividual unit dispatch signals will respect Tier 2 
assignments 

ÅSynchronized Reserve Events

ïSynchronized events will be called via the All-Call 
system

ïTimestamp on All-Call message is official event start 
time

10/18/201146PJM©2011

http://perkypants.org/blog/wp-content/uploads/2006/03/red-phone.jpg


Clearing Prices

ÅSynchronized Reserve Market Clearing Prices (SRMCPs):
ïSeparate market will be cleared for RFC Synchronized Reserve 

Zone and Southern Synchronized Reserve Zone

ïSeparate price will be posted for the Mid Atlantic Synchronized 
Reserve Sub-Zone

ÅPrice will equal the RFC Synchronized Reserve Zone unless 
transfer limited conditions exist.

ïClearing prices determined from bid plus opportunity cost of 
Tier 2 resources committed to meet reserve requirement

ïSRMCP will be zero if no Tier 2 is committed
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Settlement Overview

Tier 1 Credits

ÅResources responding to 

loading of Synchronized Reserve paid 

$50 premium above event LMP 

for MW delivered 

Tier 1 Charges

ÅBased on percentage share of 

total credits above what 

participants own resources supplied

ÅCharges and Credits only apply

if Synchronized Reserve is actually 

dispatched and loaded

Tier 2 Credits
ÅResources self-scheduled or 

PJM scheduled to provide Tier 2

Synchronized reserve are paid the 

SRMCP times MW assigned.

ÅAdditional credits for costs not

recovered by SRMCP 

Tier 2 Charges
ÅSRMCP times self-scheduled or MW 

purchased from Market toward

participantôs obligation

ÅParticipantôs share of unrecovered

above SRMCP

ÅCharges and Credits apply whenever Tier 2 

Synchronized is assigned regardless whether

it is ever actually asked to load
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Penalties

ÅNo penalties exist for Tier 1 (payment made for actual 
response only)

ÅTier 2 units that fail to respond to a Synchronized event when 
assigned or self-scheduled at the beginning of the event are 
penalized as follows:
ïUnit forfeits Tier 2 revenue for the amount of non-response over the 

contiguous hours the unit was assigned Tier 2 when the event occurred
ïOwner of the unit incurs an additional obligation in the amount of the 

shortfall for the next three same-peak days (Similar profile day)
ïObligation penalty may be offset by over-response from other units 

assigned or self scheduled Tier 2
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Ancillary Service Market Prices (Public)
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Summary

ÅSynchronized Reserve and Regulation very similar in their design

ÅSynchronized Reserve resources classified as Tier 1 and Tier 2 

ÅTier 1 resources used first to meet obligation

ÅSeparate settlements for Tier 1 and Tier 2 resources

ÅPenalty structures in place for non-delivery of assigned Tier 2 
Synchronized Reserve

ÅeMKT used to submit and view Synchronized information

SUMMARY
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Questions?
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ÅMarket-based Regulation

ÅSynchronized Reserve Market

ÅBlack Start Service

ÅReactive Services

Agenda
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ÅGenerating Unit that can start and synchronize to the 
system without having an outside (system) source of AC 
power
ïGenerally Combustion Turbines or Hydro units

ïCritical for System Restoration

ÅStarting point for restoring the power system following a 
complete System Shutdown

ÅUsed to provide start-up power to non-blackstart units

ïLocation-specific

ïBenefits all Transmission Customers

ï!ƭǎƻ ƛƴŎƭǳŘŜǎ ƎŜƴŜǊŀǘƛƻƴ ǘƘŀǘ Ŏŀƴ άǎŜƭŦ-ƛǎƻƭŀǘŜέ ŦǊƻƳ ǇƻǿŜǊ ƎǊƛŘ 
and remain operating

Åi.e. - Trip to house load

What is BlackstartGeneration?
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ÅIncent existing, critical blackstart capable units 

to continue to maintain the equipment, materials 

and talent required for this capability

ÅCost-based service

ïNOT a market

ïVery location specific

Goal of the BlackstartService
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Critical BlackstartDetermination

ÅTransmission Owners determine critical blackstart units

ïwith PJM oversight and approval

ïbased on System Restoration Plans

ÅBased on minimum blackstart requirements as identified in 

Attachment A of Manual 36

ïlimited to 3 blackstart units at a plant 

ÅExceptions process in place to handle unusual blackstart 

requirements

ïTOs deploy blackstart capability during System 

Restoration

10/18/201156PJM©2011



Product Description

ÅPerformance Standards

ïAbility to self-start without any outside source of 

power

ïClose unit onto a dead bus within 90 minutes of 

request to start

ïAbility to run for 16 hours or as defined by LCC 

restoration plan

ïMaintain frequency and voltage under varying load

ïMaintain black start procedures for each unit
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ÅCommitment

ïInitial 2 year commitment with annual right to 

terminate by each party (upon fulfillment of remainder 

of 2 year commitment)

ïAll succeeding annual commitment must be at least 

an additional year to maintain a rolling 2 year 

commitment

ÅAny changes in cost will commence in the second year of 

commitment

ï2 year commitment is to ensure replacement 

blackstart capability may be obtained in the event of 

a unit retirement

BlackstartCommitment
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BlackstartCommitment

ÅPenalty for failure to fulfill two year commitment

ïForfeit received blackstart revenue for period equal to 

period of non-performance

ÅMaximum of one yearôs revenues

ïExample:  Unit is retired 18 months into its 2 year 

blackstart commitment

ÅPenalty is equal to 6 months historical blackstart revenue 

(period of non-performance) plus suspension of future 

blackstart payments

ïPenalty may be applied if unit is retired or decides 

not to provide blackstart prior to fulfillment of itôs 

commitment
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BlackstartTesting

ÅTesting

ïAnnual blackstart tests

ÅScheduled at Gen. Owners discretion with PJM approval

ïAll blackstart units must be tested within 6 months of 

blackstart service implementation

ÅFailed tests -- 10 day grace period 

ÅMonthly blackstart revenue then forfeited from date of first 

unsuccessful test until test is passed
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BlackstartCharges

ÅCharges

ïDetailed in Schedule 6A of OATT

ïZonal rates based on blackstart capability within zone

ïAllocated to point-to-point customers based on 

monthly peak usage

ïRemaining revenue requirement in each zone is 

allocated to network customers serving load in that 

zone based on monthly peak loads

ïCharge allocation identical to Reactive Support and 

Voltage Control Service (Schedule 2)
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Summary

ÅBlackstart is a cost-based service - not a market

ÅTransmission Owners, with PJM identify critical 

blackstart units

ÅRestrictions on Blackstart Planned outages

ÅGenerator annual revenue requirements 

submitted to PJM

ÅAnnual Blackstart testing requirements in place
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ÅMarket-based Regulation

ÅSynchronized Reserve Market

ÅBlack Start Service

ÅReactive Services

Agenda
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What is Reactive Service Intended to Provide?

ÅReactive resources are necessary to maintain 

system voltages at nominal levels

ÅInsufficient reactive support capability can result 

in a voltage collapse of the system
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