Go Green, Go Home

“Make America Green Again”



Tremendous Problem w/EV’s & Renewables

ate Changg 1s not a hoax™ - China

2% 7 IR




Solution - Go Green, Go Home

GGGH aligns energy use with renewable energy generation.

Take energy demands from users and execute them based on when energy generation is cleanest

and most readily available
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The ‘Sensor’
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Data Analysis

3 separate optimization problems to create load schedules for:
electric vehicle charging
running a washer and dryer (these are one problem)

regulating indoor air temperatures with an air conditioner and electric
heater

211 Decision Variables 633
Constraints



Optimization Equations

Shapeable Load (Electric Vehicle)
min f(x) = ¢’ x x = [P(0),P(1),...,P(23),E(0),E(1), ..., E(23)]
c= [CO: C1, -+, C23, 0; :O] Emin < E(k) < Emax Emin = Emax — (kout — k)Pmax

E(k +1) = E(k) + At - P(k)
0 < P(k) < Ppax

Deferrable load (washer/dryer) W(k) eZ
min f(x) = c’'x D(k) eZ
0<W(k)<1
x = [W(0),W(1),..,W(23),D(0),D(1),...,D(23),E(0),E(1), ..., E(23)] 0<D(k) <1
D(k +1) = W(k)
¢ = [Py o, PwCq, o) PyrCaz, PpCo, PpCy, ey PpCy3, 0, ..., 0] T'"W(k) =1
T'D(k) =1

We use an optimization server to solve the MILP (Mixed Integer Linear Program)



The Cyber-Physical System

WattTime data (API)

User input > =)
Python ) V ]
“Listen Optimization
AndDoEverything. (SGI’VGI‘)

Wallflower
(server)

Py
Visualization <:| < D ﬂ

Arduino
(Actuation)
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Fixed Deferrable

-Lights -Washer

-small electronics — Dryer
-Dishwasher

-small appliances
-Furnace
-Stove/oven

Shapeable
-EV Charge State
-HVAC

-Battery Storage

www.georgiapower.com







1,825 1bs

Potential yearly CO2-e saved by using optimization

Equivalent to 100 gallons of gasoline or
3,000 miles traveled
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Reduction in Peak Demand

Implementation in 160,000 homes would prevent the need for
construction of a $600 million Natural Gas power plant



Create your loading schedule for tomorrow.

What is tomorrow's date?

What time' your laundry need to be done by tomorrow?
What time will you be driving tomorrow?
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Scheduling Summary ‘

Optimized Load Schedule
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“~heduling Summary ‘

Optimized Load Schedule
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Washer/Dryer
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Washer/Dryer
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GO GREEN
GO HOME

MAKE AMERICA GREEN AGAIN!
B 6 & 6 ¢
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Together, let’s
MAKE AMERICA

GREEN AGAIN!



