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Current and Recent Projects




Electric vehicles

to reduce range anxiety (cpenen
 Optimal charging of vehicle (zarkoob)
optimal charging wcnian)
-based telemetry crpener



Smart homes and buildings
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Smart homes and buildings (contd.)

e Personal comfort .o
for building loads (.«

* Per-panel solar load and
detection )

storage and analysis of home meter
data (Matharu)

 Optimal battery sizing to deal with

(Singla/Ghiassi)



Distribution network

 Optimal location shpunen)
* Optimal load scheduling in (Kogan)



Generation

up solar power (Ghiassi)



SAMPLE PROJECTS




Demand Response through a Temperature Setpoint
Market in Ontario
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« Ontario has peak load for a few 275/

hours in summers

2.7r

« Peak load reduction possible by
increasing thermostat during peak hours 3
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« Payment of $2 per hour of setback

can reduce operating costs by $688 2.85

million over 20 years
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Ref: S. Singla, S. Keshav: Demand Response through a Temperature Setpoint Market in Ontario, IEEE SmartGridComm, 2012



Firming up Intermittent Energy Sources
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Personal Thermal Control System

Objectives:
 Measuring human thermal comfort automatically
e Saving electricity bill without affecting comfort

We use Kinect to
detect activity and
clothing

The system learns the user
prefers warmer condition

* Senses environmental conditions
e Detects human activity and clothing
e Learns personal thermal preference



Personal Thermal Control System

The system can learn the
insulation factor of a house,
and hence make the optimal

It gives energy saving tips to

human:

wear your coat to save $15 per month
thermal control sequence

accordingly
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* Learning based home modeling
* Human in the loop control



Real Time Distributed Congestion
Control for Electrical Vehicle Charging

Smart Grid Architecture
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Utilizing energy storage in distribution

networks.

Goal:
Flatten energy demand
= min (peak/avg)
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Utilizing energy storage in distribution

networks.

Goal:
Flatten energy demand
= min (peak/avg)
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Utilizing energy storage in distribution

networks.

Goal:
Flatten energy demand
= min (peak/avg)

Solution:
Use energy storage to
balance load
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Utilizing energy storage in distribution

networks.

# DNOT (Distribution Metwork Optimization
e —

Distribution netwark

S (KwWh): 1000,0
E: 0.88

Max: 3899.338
Avg: 3435.05
95%: 3899.38
Customers: 1938

5 (Kwh): 500.0
E:0.74

Max: 1339.44 (1596.23)
F#3

5 (KWh): 500.0

Zone 1

Tool)

E:0.88
Max: 2647.09 (2599.99)
F#:5

1| il P

Topaology settings

Mumber of zones:

=
2 =

Feeders per zone:

from 3 % to 5_%
Load points per feeder:
from 20 5 o 40 |5
Customers per load point:
from 5_% to 10 %

Generation settings

Scenario duration (days):

=
1 =

Storage efficency:

from 0.70 %]

Storage units capacity (FWh):

L i F

| [a] L]
1000 =1 500 = =

House types (Ontario dasses):

Mo [N

] L] ] ]
0.25 EU.ZE ElU.F_'E EU.ZE =

|
o 0.80 =

LP

E=]

200 =

Area summary

Generate!

5 (KWh): 200.0 view | Feeder + | Load point
E: 0.38 5 (kwh): 200.0 5 (KwWh): 30,0
Feeder 1 \ax: 649.71 (800.57) E:0.74 E E.0.84
LP #: 35 Max: 614,40 Max: 24.85
LF & 39 Awg: 499.65 Awg: 15.50
E:0.74 View 95%: 514,40 95%: 24.85
r e Custol : 282 Custo 18
Feeder 2 Max: 473.70 (451.02) ustomers. Lstomers;
\LP # 28 5 (Kwhj: 30.0
______ E:0.84
P 3 23 View s (47.58)
: 3 H#8
Feeder 3 Lix: 5¥9:43 (628.51)
LP #: 33 5 (Kwhj: 30.0 View
. N P2 E: 0.80
LP #: 33 \@\\ Ma: 13.49 (13.49)
E:0.74 H#5
- B=wr 514 AN fE71 74
4| m b \Sﬂm'h}: 0.0 | View -
Scenario settings Actionis

/

Storage usage

Solution summary
Mumber of customers:
Avg load before OPT (KWh):
Peak load before QOPT (KWh):
Peak load after OFT (KWh):
Peak reduction (%6):

Total storage capacity (Kwh):
Storage CPC (KWh/fcustomer):

1938
3435.0
3899.4
3543.1

=gl
4115.8
21

Solution summary




Consumer-centric Smart Grid
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Wind
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