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Growth, Statistics, and Current Footprint

Integrations completed as of May 1st, 2005

PJM Mid-Atlantic

Current PJM RTO Statistics

Generating Units 1,200 +
Generation Capacity 165,000 MW
Peak Load 144,644 MW
Transmission Miles 56,070
Area (Square Miles) 164,250

AEP, Dayton, ComEd, & DUQ Members 500 +
Population Served 51 Million

Dominion Area Served 13 States and DC



How is PJM Different Than My Local Utility?

PJM does not own any transmission or generation
assets

PJM does not take ownership of the energy on the
system

PJM is not responsible for the actual maintenance on
generators or transmission systems (PJM coordinates
maintenance)

PJM does not directly serve any end use (retail)
customers




B How is PJM Different Than My Local Utility?

« PJM maintains the “big picture”
of the transmission system regardless
of ownership
 PJM by agreement has operational control of
the transmission system
 PJM Is operated as “profit neutral”
 PJM is not a publicly traded company
 PJM remains totally independent of
all PJM members




PJM Backbone Transmission
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é’PJm Economic Dispatch
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B PJM's Operational Markets

« Day-Ahead Energy Market
 Real-Time Energy Market
* Reliability Pricing Model

o Capacity construct effective

June 2007
 Financial Transmission Rights j;g;::]] I0e4 0% | B9sal 1374
o Auction Options PS Zone] 1034 | 9716 | 8262 1345

 Ancillary Services Markets

o Regulation Market m 250-300
o Synchronized Reserve Market = 160. 180
o Day Ahead Scheduling 120" 140
Reserve Market 100110 :
o Black Start Services el
o Reactive Services =TT R
R
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B Responding to Wholesale Prices

Will End Use Customer
$350 reduce consumption when
wholesale prices are high?
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B PJM Demand Side Response

EMERGENCY ECONOMIC
Designed to provide a Designed to provide an
method by which end-use Incentive to customers or
customers may be curtailment service
compensated by PJM for providers to reduce
reducing load during an consumption when PJM LMP
emergency event. prices are high.

Demand Side Response (DSR) = Load Response
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B/ Participation Growth — Economic

Total MWh Total Payments

2002 6,727 $801,119
2003 19,518 $833,530
2004 58,352 $1,917,202
2005 113,393 $12,000,354
2006 217,056 $16,118,042
2007 608,745 $45,173,237
)_1

R_ 2002 2003 2004 2005 2006 2007 2002 2003 2004 2005 2006 2007
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Participation Growth — Emergency (Capacity)
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B

Load Response in PIM

“--

Voluntary load
reductions for enerqy,
even during a PIM
emergency event

Mandatory reduction for PJIM
Load Management emergency
event

Load Management

DLC, FSL, GLD

Energy Capacity Ancillary Services
» Economic » Emergency — Capacity Only » Synchronous Reserves
* Emergency — Energy * Emergency — Full (also gets an  Regulation
Only | . energy payment) DA Scheduling Reserves

Load bids into these
markets and responds to an
event exactly like a
generator

Mandatory response to a
Synchronous Reserve event
If cleared in market
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B

L oad Serving Entity:

PJM Member, including Load
aggregator or power marketer,

Control Area, to sell electric

Control Areas.

serving end-users within the PJM

energy to end-users with the PJ

Curtailment Service Provider:
PJM Members that will act on

wish to participate in PJM Load
Response opportunities.

behalf of end-use customers who

e
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Roles of

End
Use
Customer

PJM Market Participants

Generator:

PJM Member that owns, or leases,
facilities for generation of electric
energy that are located within the
PJM Control Areas.

lectric Distribution Company :

PJM Member that owns, or leases,
electric distribution facilities that
are used to provide electric
distribution service to electric
load within the PIJM Control
Areas.




B/ Options to Participate

EMERGENCY ECONOMIC**
Energy Only Option Day Ahead Market
*PJIM sends notification of event via All Call to *CSP Submit Day Ahead Bid in eMKT
CSP *PJIM Notifies CSP via eMKT
*Energy payment *Obligated in Real Time if Bid clears

\Voluntary Curtailment

Real Time Market

CapaC'W Only Opthﬂ _ *CSP Notifies PIM via email one hour prior
CPSJFI)\/I sends notification of event via All Call to to reduction

_ \Voluntary Curtailment
«Capacity value

*Mandatory Curtailment

_ Dispatched by PJM in Real Time
Full Emergency Option *CSP Submits operational info via eSuites

*PJM sends notification of event via All Call to *PJM Notifies CSP via email
CSP
*Energy payment and capacity value **Except Real Time LMP Based Customer
*Mandatory Curtailment

m
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- % Payment to Load Reducers

EMERGENCY ECONOMIC **

PJM pays Zonal LMP
« Resource is made whole to PJIM pays Zonal LMP -

its offer value, which Retail Rate

InC|U(I1V|e_S_1 eateh o Retail Rate = Generation +
inimum dispatch price Transmission portion of the

*Minimum down time .
S T s e LSE retail charges (G & T)

ncentives for the Economic Program}

. . |
[ ]
Full Emerqencv part|C|pantS |: expired December 31st, 2007

also receive capacity value

* Emergency — Capacity Only

participants receive capacity
value only *Except Real Time LMP Based Customer
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LMP Based Customers

Day Ahead
LMP Based Customers

Real Time
LMP Based Customers

Economic May Participate May Participate

Program

Participation *Real Time or Day Ahead *Real Time Market Only
Options

Operations *Clear in the Day Ahead Market *Dispatched by PJM in Real Time Market

*Self-Schedule a Load Reduction in
Real Time Market

*Dispatched by PIM in Real Time
Market

Compensation

*As defined by the program

PJM shall pay such end-use customer the
difference between the actual savings
achieved based on zonal LMP and the total
value of the end-use customer’s load
response bid, if savings achieved by the
end-use customer are less than the total
value of the load response bid.

H
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é‘ PJM Demand Side Response Estimated
Revenue

$140,000,000—
O Operating Reserve
M Synchronized Reserve
O Capacity*
$120,ooo,000—/ @ Emergency Energy
I Economic Energy Incentives
I Economic Energy
$100,000,000—
$80,000,000—
$60,000,000—
$40,000,000—
$20,000,000—

$0

_ 2002 2003 2004 2005 2006 2007 _
*Capacity-revenue prior RPM implementation on 6/1/07 estigpated based on average daily ALM-capacity creditS and weighted

average daily PJM capacity market clearing price.
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DSR Information on PJM.com

a PIM - Microsoft Internet Explorer provided by PIMM Interconnection

J File Edit Wiew Fawvorites Tools Help

J d=Eack ~ =p - @ at | @Search [5&] Favorites @Media 3 | I%- = =
| Links
|

address I@ hkkp: f fvavaw . pirn. comfindes. jsp LI 'ﬁ}GD

e[S site map rgal & priva 1 confact us
‘é/ = About PJM = Services = Planning = eToo(Mﬁr_k‘ehCommiﬁees & Groups > Documents
Operation ata

Jo nd Common
== __—--"'"_'-— Energy

— FTR

- Ancillary Services

Market Settlements

w

Market Monitoring = advanced search

:l-I_II]er_naljn_:l He=pinn=F Reference Materials
i Reliability Pricing Model [ op Membership
[ Marginal Losses Curtailment Service Providers
Working to Perfect the Flow of Energy Data
DR Energy Market
DR Capacity Market
PJM Interconnection, a regional transmission aNganization, DR Synchronized Reserve Market
plaves a vital role inthe LS. electric power syste DR Regulation Market
T AT T
/ | ratedic Fepo
i s PJh ensures the reliahility of the electric power supply
system in 13 states and the District of Columbia.
e PJM operates an efficient, effective wholesale electricity RTO Laad
market. isEas
& PJM manages a long-term regional electric == of 0935 AN ERT
transmission planning process to maintain the reliability LI4F D ata b
, ofthe power supply systerm. b) go7.ge  as of OS/M08.
This Weh site provides all stakeholders and the public with
infarmation about the electric power systerm. PJM's members, Recent News
currently more than 450, conduct much of their business here. M Board of Mans
- Cers
Announces CEO Phillip &.
\ Cnline tools provide real-time data about Geleb‘, Harrizs' Retirement; Karl %'
the electric grid. Members use the tools @ ‘5’(}' Pfirrmann Mamed Interim
to buy and sell power, arrange q:hm?o President and CEC (07 23 2007 |
|@ htep: f v, pirn . cormnfmarketsfdemand-response/demand-response. html l_ l_ l_ |0 Trusted sites o

L oad Response Business Rules Link:

http://www.pjm.com/markets/demand-response/downloads/documentation/load-resp-business-rule.pdf




B How do | get access to RT Wholesale Prices?

J Address I@ hktp: f e, i comyfindes:. jsp

areers site map gal & privacy contact us

é/ > About PJM > Services »Planning =eTools »Markets = Committees & Groups = Documents

= zearch
= advanced search

Quick Links
LiP: Day-Shesd | Real-Time
Cperations

Working to Perfect the Flow of Energy

FJM Interconnection, a regional transmission organization, Login: e |
nlays a vital role in the LS. electric power system. T AT, o=
Training
« P ensures the reliahility of the electric power supplhy
systern in 13 states and the District of Columbia. RTO Load
s PJM operates an eficient, effective wholesale electricity 100033 ]
rmarket as of 10:35 AM EPT Click on eData
+ PJUMmanages along-term regional electric o LMF Data (GUESt) from
transmission planning process to maintain the reliability PUM (Zane) gonas P the PIM
of the power supply system.
Homepage
(PIM.com)
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Where can | find a CSP?

a PIM - Curtailment Service Providers - Microsoft Internet Explorer provided by PIM Interconnection

J File  Edit View Faworites Tools  Help

J EBack ~ = - () i | ‘Qisearch  [GFavorites  fMedia o4 | BN S -2
| Links
|

Address I@ http: v, pim. comjmarkets)demand-responsecurtailment . bkl j @GD

Cargers site map egal & privacy confact us

‘é/ > About PJM > Services >Planning > eTnn@nmmiﬁees & Groups > Documents
Operation ata

Joint and Common S
Energy »
FTR »
Ancillary Services 4
Market Settlements _ b| | |
Capacity Credit F| = zearch
Market Monitoring F| = advanced search
Demand Response Reference Materials
Reliability Pricing Model [ gp Membership
* Home = harkets = Demand Response » Zrtailm -
. F . _ Marginal Losses Curtailment Service Providers
Curtailment Service Pyoviders Data )
DR Energy Market
DR Capacity Market

Below iz a listing of cuttailment service provide
participate in the PJM load response program. The listis broken DR Regulation Market
dowir by all, multiple and single states within the PJM footprint. SR

= Demand Response
= Reference Materials
= DR Memberzhip

DR Cnline Training

= Curtailment Service For mare information on the territory served by PJW, please visit our
Providers maps. Ifyou are a CEF and wish to supphyyour company's contact
= Diata information, complete the enrallimentichange farm.

= DR Energy Market
= DR Capacity hMarket
= DR Synchronized Rezerve

Market Company Contact Active
= DR Regulation Market

CS5Ps YWho Participate in ALL States within the PJM Footprint

Zone{s)
American Powertet David Butsack All
Phaone: 610-372-8500
| E-mail: David Butsack
= Baltimore Gas & Dravid E. Greenherg All
Electric Phone: 410-234-5216

# Ernail: David E. Greenberg ~|
/ 7

|@ hkkp: /v, pjm ., comymarkets demand-responsecurtailment. hkml |ﬂ Trusted sites




= Y Demand Response Steering Committee

.é/ » About PIM > Services =>Planning =eTools = erkﬂis Committees & Groups = Documents
Meeting Advisor
Cnmruttec: Communications

ymmittee
=|.I"11'-:-rI~:l-"|-3 f‘rollps “i r']l
Stakeholder Meetings
Is=zue Tracking

I tale COMMISSIons

= gdvanced search

* Home ¥ Committess & Groups > P Committeses

FPJM Committees

PJM Committee with

P committees - an integral part ofthe PJWM model - actively work H .

f to refine and improve PJAM's rules, policies and processes. They are StakehOIder Inlet
zfn':'e;ri“nge}:jﬁsr;um a dynamic forum for membersicustomers. Collectively, they facilitate ° Se'[S OI |C d | reCtlon
R Commurications FJUn's ahility to move fomaard with positive change. p y
bWDrking G}.ﬁuhé The Members Committee (MC) reviews and decides upon all major for DSR In P‘] M
= Stakeholder Mestings changes and initiatives proposed by committees and user groups

= |z=ue Tracking - b h an d |€S b rO ad

= State Commizsions

7 The Markets and Reliability Committee (MRC) is responsihble for A AT :

P! Feediack Fom ensuring the continuing wiakility and fairness of the PJM markets. Strateglc In Itlatlves that
The MREC also is responsible for ensuring reliable operation and =
planning of the PJM system. add reSSGS barrlerS tO
The Demand Response Steering Comimnittee (DRSC) (= entry; reg u Iato ry pOI ICy1
responsible for setting policy direction for other committees and -
warking groups aimed at promaoting effective demand response educatlon prOtOCOIS,
market paricipation through development of clear and consistent
market rules. This Committee reports to the Markets and Reliabiity etC
Committes.

e e
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‘é/ References

 PJM Web
— www.pjm.com (PJM Homepage)

— http://www.pjm.com/etools/edata-guest-browser-
requirements.html# (PJM eData Guest Login)

— http://www.pjm.com/services/training/train-
media.html (PJM Online Training)

 PJM Member Relations:
— http://www.pjm.com/about/contact/form-contact.html
— 610-666-8980
— 866-400-8980

P
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The PJM Control Room
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