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PJM as Part of the Eastern Interconnection

KEY STATISTICS
- PJM member companies 600
millions of people served 51
peak load in megawatts 144,644
gﬁ?aﬁons MWs of generating capacity 164,895
miles of transmission lines 56,499
el GWh of annual energy 729,000
zéé ([ generation sources 1,287
il S square miles of territory 168,500

area served 13 states + DC

Eastern Interconnection

23% of load in
Eastern Interconnection

19% of transmission assets
in Eastern Interconnection

19% of U.S. GDP produced in PJM
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Low Carbon World
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. If you like wind...
* If you like solar...
~« If you like nuclear ...

You have to love Storage
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= 4 Needed for Renewables and Congestion

« Storage, Storage and More Storage

« Controllability(PARs, FACTS and HVDC)

 Robust — More
Wire in the Air

Intelligent
Systems
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é@ﬂm Wind Generation in PJM - Operational and Proposed
45,000 -
40,000 -
35,000 -
30,000 -
25,000 -
20,000 -
15,000 -
10,000 -
5,000 -

0

40,388 MW

Cumulative Nameplate MW

® Cumulative

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

WWW.pjm.com PJM©2010




é/ Comparison of Wind with Solar PV 4.6 MW
TEP Solar Array (Arizona)
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=~ % PJM Load and Wind Resources — April 7, 2009

. 150
PJM Load and Total Wind
100,000 3,000
90,000 bt 100
/ ' 2500 = /\
80,000 / =
>
70,000 $ 50 > v/\
= - 20005 2 \
=60,000 +— S 3
2 = 5
350,000 Aw 1,500§§0 T T T T T T T T T T T T T T T T T 1T T T 111
— {
40,000 | W | | : S $ '\@@Q,{b@ \@Q\%@ q()/@
30,000 . - 1,000 ‘§-50 \
—
20,000
10000 ~——PJM Load, MW 200 2100
0 ' ' ' 0 —20100407 Chicago

N > © ™ Vv N 150
$ P @ NS

WWW.pjm.com PIM©2010




é/ Intermittent Wind Generation

2000 PJM Wind Output vs Capability 2009
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AES Grid-Scale Energy Storage System

v/'

Operatlonal Deta\\ls X

+ Altairnano,/nc — Llyhlum lon nano titanate battery

» Power: LMW for 1% minutes ;Energy 300 kWh

« Usable'Charge Range 5% - 99%  « Efficiency: 90% round trip
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Fast Regulation: Speed Matters...
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A fossil power plant
following a regulation
command signal

6:00 7:00 8:00

Energy Storage
(batteries / flywheels)
accurately following a
regulation command
signal
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b~ Y PHEV Grid Benefits — Regulation vs. Economic Dispatch

Load in GW Time on the Road
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=~ % MAGICC - PJM’'s PHEV Demonstration Project

« Smart Metering
enables smart cars

 Mid-Atlantic Grid
Interactive Car
Consortium (MAGICC)

 Over two years
experience

SITYor

EIAWARE. npepco Holdings Inc m - ‘
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http://www.udel.edu/v2g/
http://www.pepcoholdings.com/
http://www.acpropulsion.com/
http://www.comverge.com/
http://www.acua.com/

=~ % Pumped Storage

We have built 22,000 MW in the U.S.
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My Personal Favorite — Water Heater Storage

[

<80+
gallon
tank




=~ % Compressed Air Energy Storage (CAES)
| 1

Compresso
Air
‘
i

Intercoolers

~ Gas Turbine (CT) )Exhaust

Compressed Air

PowerSouth Cooperative (formally Alabama
Electric Cooperative) Compressed Air Energy
Storage Plant (110 MW - 26 Hour

Discharge Capability)
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FY West Philly High School: EVX GT
Plug-In Parallel Hybrid Electric Vehicle
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FIRE GREATEST OF DISCOVERIES
ENABLING MAN TO| LIVE IN VARIOUS @LIMATES
USE| MANY FQODS : ANDI CO\\PELJTHE -
FORCQES OF N \TL RE TO DO HIS WORK

ELEC TRICIT\ C \RRIER OF LICHT \VD FOWER
DEVOURER OF TIME AND (SPACE : BEARER
OF HUMAN SPEHCH OVER|LAND ANBESEN

GREATEST QFR\ \\T OP M \\ ITQELF L\l\\O\\V

¥
N/ THOU HAST PUT ALL THINGS UNDER HR FEET
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