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Sharing opportunities in smart grid
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CPS: Synergy: Collaborative Research: 
The Sharing Economy for Electricity Services in Connected Communities
PIs: Kameshwar Poolla, Pravin Varaiya, Michael Jordan, Duncan Callaway

Stationary batteries Roof-top PV Electric vehicles

Business case: Demand charge reduction

Supply side
• Increasing EV 

adoption
• 95% of time 

parked

CPS platform manages
• Matching
• Flow of information
• Flow of money

Demand side
• Eager to reduce 

demand charge
• Installed bi-

directional charger

Temporal statistics of peaks

0 500 1000 1500 2000 2500 3000

Metering interval ID

2

4

6

8

10

12

14

16

18

20

E
n

e
rg

y 
co

n
su

m
p

tio
n

 p
e

r 
1

5
 m

in
 (

kW
h

)

Before
After

0 500 1000 1500

Index of metering interval

0

0.5

1

1.5

2

N
u
m

b
e
r 

o
f 
co

in
ci

d
e
n
t 
p
e
a
ks

• Shaving peaks reduces 
demand charge

• Peaks of different users 
are temporally dispersed
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• Theory: probability of k
coincident peaks

Hardware cost and driver compensation
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Power limit of AC L2 charger
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) Cost of AC L2 charger
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• AC L2 bidirectional 
charger is sufficient

• Demand charge reduction 
covers L2 charger costs

• Driver compensation 
comparable with Uber

Piggyback on electrified TNCs

+ = ???

Supply
Side

Demand
Side

Matching
Platform


