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And probably a lot more to come
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So:

How do we coordinate
billions of connected
devices to solve grid

problemse




Let’s borrow
ideas from
something that
dlready
connects billions
of devices
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Simple state machines for EV charging
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PEV penetration: 12.5%, Battery: 13 kWh
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What about a water heatere

Virtual Battery server
replies to requests
based on grid
conditions
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© | packets of energy at a + &
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= need for energy
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300 electric hot water heaters
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Conventional vs. Packetized

Conventional thermostat (long on/off times)

White = Device is ON
Black = Device is OFF

Device ID

Packetized! (multiple short on/off times)

Device ID
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Diversity makes stuff work better
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At 10-
scale@¢
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How do we make It work In the real
worlde

Step n: Build a device and a lot of software

dWS

Step 1: Start a company

C\ E\IAE\F%L(EHZED

Step q: Partner with utilities

VERMONT CO ﬁq\,
[EI.ECTRIC MOUNTAIN

POWER
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Step 11: bulld a business case

Pﬁce

|y mand Frequency regulation
~$30/device/year
Se” Wholesale energy
arbitrage

~$30/device/year

Time

y- Avoided T&D CapEx
v&’y ~$20/device/year

Avoided generation
capacity (ICAP)
~$100/device/year

Total = $200/device/year
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=140 |n part because of renewables,

electricity Is usually super cheap
83% of hours <4c/kWh
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Which means that utllities should do this
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LoadShaper: Automated Energy Arbitrage
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PeakCrusher: Automated Peak
Management

Post-event Return to

Pre-positioning 6-hour peak event recovery LoadShaper
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The most important step:
build a great team

SCOTT JOHNSTONE
CEO

Energy leader
Former CEO of
$100M Vermont
Energy Investment
Corp. (VEIC)

ANDREW GIROUX
loT/Hardware
Formerly: UTC, GM
Builds Evs for fun

MADS ALMASSALKHI
CO-FOUNDER

Serial entrepreneur
Saas, real-time
controls

Michigan PhD

KATE DESROCHERS
Initiative Lead, MBA
Formerly: energy
consultant

JEFF FROLIK
CO-FOUNDER
Communication
systems, patents
Michigan PhD

JOHN SLINKMAN

SaaS/AWS

Formerly: Director at

POLCO

PAUL HINES
CO-FOUNDER
Electricity
systems/software,
electricity
policy/markets
Carnegie Mellon PhD

FORREST WALLACE
Embedded Systems
Formerly: DEKA

 AdVISOrs
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BOB ZULKOSKI
Vermont Works

LAURY SALIGMAN
Vernal Ventures

Co-founder Greenlots Environmental leader

-
-4 -

"@J%’"

HEMAL SHAH
Facebook/Instagram
Focus: Ul/UX

MICHAEL BEER
Marketing expert

BJOERN SIMON
Altair Engineering
Focus: Back-end/ Architecure 22




But then again, iIf we can do this,
It’'s worth it.
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After mitigation
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~10 TW of renewables +
~8-10 TW of flexibility.
Mean load today ~ 3 TW

Perhaps

2 TW of flexible supply

5 TW of storage +

2 TW of flexible demand.
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