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• Mid-Atlantic Grid 
Interactive Car 
Consortium (MAGICC)

• Providing Regulation 
from 5 aggregated 
vehicles

• Over three years 
experience

MAGICC – PJM’s PHEV Demonstration Project

www.pjm.com

Presenter
Presentation Notes
In October 2007 the MAGIC eBox successfully demonstrated (in Washington for FERC) the first ever participation of an electric vehicle to a electric grid market signal.  The signal was the PJM regulation signal and the car batteries charged and discharged into the grid in response to requested direction from the standard regulation signal.  Data and statistics for the vehicle response to the regulation signal have been gathered for a year.  This information is a start of understanding the availability and response characteristics such publically used vehicles.The MAGICC consortium will be acquiring 4-9 additional vehicles in 2009 and will demonstrate an aggregation capability of the market signal to a single aggregation site that will then distribute the market requests to the vehicles that are available at that time.  Expanding the demonstration to a business arrangement of 300 vehicle will enable the aggregator of the vehicles to operate and collect funds from the regulation market as it will have met the 1Mw minimal requirement for the market.

http://www.udel.edu/v2g/
http://www.pepcoholdings.com/
http://www.acpropulsion.com/
http://www.comverge.com/
http://www.acua.com/
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MAGICC – PJM’s PHEV Demonstration Project
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Water Heater

www.pjm.com

105-gallon, 4.5 kW 
electric water heater 

demonstrates 
minimization of cost 
by responding to the 
PJM wholesale price 
signal (LMP) and the 

PJM frequency 
regulation signal.
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Water Heater – Optimization of LMP and Frequency Regulation

Charging 
during low 
LMP periods

Following 
PJM 
Regulation 
signal

All while providing hot water to PJM Technology Center building
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Fast Regulation: Speed Matters…
PJM pilot water heater -- January 14, 2011;  Midnight to 3:00 a.m. 

• PJM 
Frequency 
Regulation 
Signal 

• Water heater 
power 
consumption +/-
2.25 Kw base 
point
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Market Opportunities

www.pjm.com

Market Performance Requirements Size Value

Regulation Full raise/lower within 5 
minutes and hold for 5 
minutes; new requirements 
for fast-response “pay for 
performance” market clearing 
process (coming 2012)

1% of forecasted 
peak load

~600 – 1,500 MW; 
2010 average, 893 
MW

2010, 
$18/MW-h

Synchronous 
Reserves

Respond within 10 minutes 
for a duration of 30 mintues

1,246 MW, average 2010, 
$10.55/MW-h

Economic 
Energy

N/A Average real time 
load, 76,035 MW; 
System peak, +158 
GW

Average, 
$47.65/MWh
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