
the surge in demand they create will raise 
prices. The result? The cars will shut back off, 
creating another dip in demand that will again 
lower prices—and fl ip the chargers back on. 
“Part of the research we’re doing here is to 
understand that feedback,” he says. “That’s 
absolutely crucial if we’re going to be able to 
control it properly.” 

The Catalina Island study is being performed 

under contract to Southern California Edison. 

Chandy’s and Low’s smart-grid research is 

funded by the National Science Foundation.
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a seasonal fl ood of tourists now import 
their electricity in the form of diesel 
generator fuel via an hour-long boat 
ride. The mathematical model, which 
included real-world weather data and 
an adjustable tolerance for the risk of 
occasional blackouts—determined that 
the entire island could get by on half 
a dozen wind turbines, half a dozen 
football fi elds worth of solar panels, 
buffered by a few tens of megawatts 
of battery storage. 

“Right now, we tolerate no risk. We 
fl ip a light switch, and the light comes 
on,” Chandy says. “But with other 
commodities, we accept not having the 
item if the price is too high.” When gas 
hits fi ve bucks a gallon, drivers might 
opt not to take 

their car to the store—or might even hop 
on a bus. “What if that was applied to 
electricity?” he asks. Would people wait 
to wash their sweaty summer clothes in 
the evening, once the air conditioners are 
idle? By spreading energy use over time, 
he says, “the system can handle greater 
overall load.” 

Alternatively, instead of each individual 
consumer making these individual deci-
sions, the system could make them for 
you. Chandy and Low are helping design 
the “smart grid” envisioned by the U.S. 
Department of Energy, in which the cost 
of residential energy would fl uctuate in 
real time with rising and falling demand. 
“The idea is that utilities would send 
pricing information to the digital meters 
now being installed on many homes,” 
explains Low. The meters would relay the 
data to your equally intelligent thermo-
stats, washing machines, refrigerators, 

and the like, and they “would make 
decisions about whether to run or 
not, based on the prices,” he explains.

But, Low says, this sort of feedback 
system can betray itself if it’s not 
optimized. Say you have a fl eet 
of electric cars. With a smart grid, 
they will probably opt to recharge 
themselves on the cheap electricity—
at midnight, or maybe 2:00 a.m., as 

power needs drop. The problem? If all 
of the cars start to charge at once, 




