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BUILDINGS ARE LARGEST U.S. ENERGY CONSUMERS

U.S. Energy Consumption in 2018
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Buildings
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Annual Energy Spend in the US
Rising plug load
energy
consumption is

Plug Loads in U.S. Commercial Buildings

Plug Loads: T A Plug Loads: WwT-17A
7.21 9.21

All Other All Other
Building Building
Loads: Loads:
10.80 9.73
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PLUG LOADS:
A Challenge and an Opportunity

Massive scale: 20B+ outlets

Greatly affected by occupant
behavior
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A NEW APPROACH

KEEWI USES THE POWER OF BIG DATA
AND OCCUPANT ENGAGEMENT TO
ADDRESS THE PLUG LOAD CHALLENGE
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PREMIER
CUSTOMERS

Leading
institutions are
working with

Keewi to address

the plug load
challenge
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DATA IS KEY TO UNLOCKING NEW VALUE
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DATA IS KEY TO UNLOCKING NEW VALUE

[l
RAW - CORE E_H ADVANCED
DATA = ANALYTICS Q ANALYTICS
Current What? What's a good s;hedule
for each device?
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€ THE KEEWI SOLUTION
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ML TOOLS FOR
EASIER PLUG LOAD
MANAGEMENT

Automated Device

Classification

Learned Scheduling



DATA COLLECTION WITH IOT

Internet
Z-WavePLUS or ZigBee Smart Energy 1.1b wireless Public DNS
communication from Smart Plug to Keewi Gateway Servers

/,/ (optional)

(). Public NTP
R Servers
Laser “ .. Building Automation Network
Printer T
()
g
(525 L:]
| Keewi Gateway 1 Ei e
Local DNS )
Vending DHCP Servers Keewi Cloud
Machine Server (optional)

Firewall Rules:
Outbound only, approved protocols only
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DATA PIPELINE




THE IOT CHALLENGERS
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Unplug
Destruction
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THE IOT CHALLENGERS
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Sensors

Faulty unit
Loss of calibration
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THE IOT CHALLENGERS
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Sensors Network
Faulty unit Obstructions

Loss of calibration Variable data frequency
Power Outages
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ML TOOLS FOR
IOT

Tool #1

Expect
the
Unexpected




EXPECT THE UNEXPECTED
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@ During development, start with

clean input data before messy data
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Start with this monitor...
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EXPECT THE UNEXPECTED
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EXPECT THE UNEXPECTED
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@ During development, start with

clean input data before messy data | . J\/\
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EXPECT THE UNEXPECTED

/

@ During development, start with

clean input data before messy data

@ Apply data augmentation to

training data for more robustness

\

M

Augmentation
=== Point noise
=== Sample noise|

=== Time shift
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EXPECT THE UNEXPECTED

/

@ During development, start with

clean input data before messy data

@ Apply data augmentation to

training data for more robustness

® Monitor pipeline performance

.
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False negatives
N

Auto-scheduling false negatives
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ML TOOLS FOR
IOT

Tool #2

Minimize Effects
of Expected
Challenges
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MINIMIZE AND SIMPLIFY

/

@ Incorporate system health

information

y

Consumption (Wh)
o >

Computer monitor hourly electricity consumption
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MINIMIZE AND SIMPLIFY
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Computer monitor

@ Incorporate system health T § 100 BRI it
information . . ‘

Status

Q Transform data from continuous

to discrete
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MINIMIZE AND SIMPLIFY

/

@ Incorporate system health

information

Q Transform data from continuous

to discrete
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MINIMIZE AND SIMPLIFY
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Computer monitor

@ Incorporate system health
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MINIMIZE AND SIMPLIFY
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Laptop

@ Incorporate system health

information

Q Transform data from continuous R T P e — .
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