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Storage, EV and PV: Are the HEMS of
Today Ready for the DERS of Tomorrow?

-




Speakers

W3

 Matt Stevens, Fleet Carma
 Dave Wells, Blue Wave Solar
e Scott Averitt, Bosch

 Ed Brann, Sears/Kenmore

e Sarah Colvin, ecobee

* Vince Faherty, Nest

 Q&A for all speakers at the end—please type in your
qguestions as they come

O
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Prompt for Speakers

* From where you sit, how can we best position
ourselves today to take advantage of all that is
coming for the homes of the future?

 What are you seeing or doing to help today’s smart
home be poised to ensure a smooth transition to
tomorrow’s distributed, low carbon, efficient home?
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we all win
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BREAK: 10 Minutes!! RESUME AT: 2:06 EST

(optional) Break To Do List:
v’ Use the restroom
v’ Grab a beverage (possibly caffeinated)
v’ Procure a snack
v’ Ten jumping jacks
v Two sun salutations

v’ Text your friends/family and let them know how much fun you are
having at this workshop

- f.



Speakers

W3

 Matt Stevens, Fleet Carma
 Dave Wells, Blue Wave Solar
e Scott Averitt, Bosch

 Ed Brann, Sears/Kenmore

e Sarah Colvin, ecobee

* Vince Faherty, Nest

 Q&A for all speakers at the end—please type in your
qguestions as they come

O

59



Appendix H The Smart Home

Programmable
Communicating Thermostats
respondto pricing signals andgrd =~
-~  disturbances !

\ Rooftop Solar

provides renewable
' energy coincident
\\‘ with peak demand

Fixd Electricity
Storage Batteries

stores off-peak power to
use during peak periods
and backs up

)

Smart Appliances
Resp to grid

disturbances and shifts o~ SQi .
consumption during peak p - : .4 for e enorgy

demand periods

Source: Wall Street Joumnal



Electric Vehicles & HEMS?

Matt Stevens, CEO

NEEP - Smart Energy Homes Virtual Workshop
13 Dec 2017

Does EV load need to be managed?
How flexible/malleable is EV load?
EVs and HEMS?

@ fleetcarma.



Congratulations!

You are now an EV owner.

You just got home with your battery at 5%.

What is a reasonably amount of time for you to get fully charged?



Evolving Technology ~
Escalating battery capacity ...and charging power \

2012 Nissan LEAF 2017 Chevrolet Bolt
24 kWh 60 kWh

3.3 KW (L2 charging) 7.7 KW (L2 charging)
84 miles 238 miles

Electric Vehicles & HEMS @ﬂeetcarma

NEEP — Smart Energy Homes Virtual Workshop



EV Outlook

Increase in Charging Power for BEVs

Power

Normal Charge Time

3.3kW

2-3 hours

Most
PHEVs

Average charging power is

increasing for BEVs

4

6.6-8kW
1.5-2 hours
3.3kw
3-4 hours
Older BEVs Newer
(non-Tesla) BEVs
(non-Tesla)

Electric Vehicles & HEMS

11.5kW

2-3 hours

Tesla with
Standard
Charger

|\ S
B
17.3kW-19.2kW

2-3 hours

Tesla with High Amperage
Charger Upgrade or
Legacy Twin Chargers

@ fleetcarma.

NEEP — Smart Energy Homes Virtual Workshop



In your personal life:

40 is the new 30.

In your garage:

7kW is the new 3kW.

Said differently: besides electric heating,
electric vehicles are largest load in the home.



Battery pack cost when |
purchased the vehicle

$16,000

Battery pack cost now

$3,000

Matt’'s 2012 Volt



Does EV load need to be managed?
Yes. Itis the largest load in many homes, an EV sales
are accelerating .

How flexible/malleable is EV load?

Pros & cons to HEMS integration?



Active Load Growth Options for Utilities

Will the assets v Which Tools Are
be overloaded? es Best Suited?
No Price Signals Smart-Charging
. Build Large Static Dynamic Paired Blind
Do Nothing Infrastructure Rate Structure Rewards Smart-Charging Smart-Charging
FleetCarma
No Action Build Shape

The main options are: price signal and/or active control.

Electric Vehicles & HEMS @ fleetcarm
NEEP — Smart Energy Homes Virtual Workshop eetcarma.




Pricing Signal Impact \\‘
Early Charge the North data b

Charging Load - TOU versus Flat Rate

—Specific TOU Rate —Low-Cost Flat Rate Existing TOU
1
0.9 At left is data from over 600
= electric vehicles equipped
o 0.8 ) .
— with FleetCarma devices.
2 0.7

o
o))

Shown is the difference
between a flat rate structure
(orange) and a TOU (blue)
structure with off-peak
starting at 7pm.

o
&

o o
N W

Fraction of Peak Chargi
o
D

0.1 Driving times were similar
0 between the two groups.
0:00 3:00 6:00 9:00 12:00 15:00 18:.00 21:.00 0:00
Time of Day
Electric Vehicles & HEMS
NEEP — Smart Energy Homes Virtual Workshop @ fleetcarma.




Dynamic
Rewards

SMARTCHARGE NEW YORK

And access your EV driving stats on an anline portal

McAwesome@EVowner com|

SmartCharge New York

(& conEdison () fleetca

Electric Vehicles & HEMS

NEEP — Smart Energy Homes Virtual Workshop

EV-Specific Price Signal

FleetCarma Connected Car Device

Maoking EV Data Accessible, Shareable, & Comparable.

Connectivity is reshaping our future. The C2 Is a smart grid solution that was engineered
{0 collect driving and chasging data and communicate this information wusing the cellular

nepwork.

The C2 can easily plug into the yehicie's on-board diagnastic {OBD} port or Tesla diagnostic

connector and unfocks accass to

&% Driving Efficiancy 47 Charging Energy Consumption

Track your driving efficiency and how it See when you charge your vehiche. snd how mu

compares: to ather EV owners energy is consumed
[sl Trip Data =) Battery Heaith
View your etectric miles driven carbon footprint Understand your battery s ¢

a0 hattery s1ate of chargs by trip. SLOEEs S power Capacity ouvar thime

SmartCharge Hewiry™  seesee e

&% Downloadable Data

Wy Dastboard

(oD records and s > ehicle’s &
Keep recocds ahd share your vehicle's st Points Summary Uity Service Terrttury Usage

friends and family,

16 190 41
2,049 a 2 X

TR ree wd by s

SUMMER PEAK TIMES OTHER TIMES OFF-PEAK TIMES

Daity Gharging Energy



Paired . - -~
Smart-Charging Active Control Utility Command Signa

(Max Power Request)

FleetCarma Charge Management Controller

. l Driver Preferences

AddEnergie Network

@ fleetcarma.

Residential Smart
Charging Pilot in Toronto

o

FlestCarma.com

Comparison of Throttled to Predicted Charging
50

I 1 |
1 |

T o I e L it s sttt L
1 1 1 |

I
|
] ] ]

30 |-Approx Distribution Transfgrmerlimit . ____________ . ___________+ W& . _________| ___________

1 I 1 |
1 I 1 |
r T - r
____________ A el __d__ Dy
I
1 I 1 |
1 I 1 |
r T - r
1 I 1 |

I
I

20 fo--mmmmoooe dmmmm e  EmnET R |
I

Final report at:

https://www.fleetcarma.com/
resources/chargeto/

Distribution Transformer Load kW

Midnight 6 AM 12 Moon 6 PM

Il Managed Load Actual Bl Unmanaged Load Calculated

Electric Vehicles & HEMS

NEEP — Smart Energy Homes Virtual Workshop


https://www.fleetcarma.com/resources/chargeto/

Active Control

Paired
Smart-Charging

Vehicle-Side Data Required for
SmartCharge Adoption

@ fleetcarma.

Residential Smart
Charging Pilot in Toronto

Not Required
28%

FleetCarma.com

Data Required
for Participation

72%

Nearly three-quarters of participant would not have
participated in Blind Smart-Charging.

State-of-Charge (SOC) and a guaranteed charge time were
necessary for involvement.

Electric Vehicles & HEMS

NEEP — Smart Energy Homes Virtual Workshop @ fleetcarma.



Does EV load need to be managed?
Yes. It is the largest load in many homes, an EV sales are
accelerating .

How flexible/malleable is EV load?
EVs are a highly flexible load, either through price signal or

paired smart-charging (vehicle data included)

Pros & cons to HEMS integration?



EV Load & HEMS \

~=
The current state \
Pro Con
« EVs are a major load. Integrating thatload  * A major reason for controlling/managing
into the HEMS would be a natural Step_ load will be distribution assets. How wiill

those needs be signaled to the HEMS?

* There are notable benefits for synching

solar generation with EV charging. Or *  Multiple control paths are required
pairing with stationary storage to mitigate (networked EVSE, direct-to-vehicle, smart-
load impacts. breaker, etc.). The complexity may be a

challenge for the HEMS.

« Leveraging the home connective and single _ _ _
system could lower system prices. * Vehicles are mobile. Increasing system
complexity.

« Automakers want to be part of the value
chain, and the HEMS integration may
conflict with that desire.

It is unclear if EV load should be integrated into HEMS or run as a stand-alone system.

Electric Vehicles & HEMS @ fleetcarma

NEEP — Smart Energy Homes Virtual Workshop



Thank you for your time!

) Matt Stevens, Ph.D.
) .5 mstevens@fleetcarma.com
Y 519.342.7385 ( ) fleetcarma.

"

ChargeTO report is available for download at:


https://www.fleetcarma.com/resources/chargeto/
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S LUEWAVE

David Wells
Senior Director of Business Development



WE ARE DRIVEN BY OUR VISION

Solar for everyone, everywhere.

At BlueWave Solar we are on a mission to make solar energy
available to everyone, everywhere so communities can take
control of their energy production and consumers can choose
local, low-cost power.

BLUEWAVE

78



OUR MISSION IS DEEPLY ROOTED IN OUR SHARED VALUES

Based on our values and mission, as a business we promise to,

Support and advance solar and clean energy in
order to improve quality of life for generations to
come.

Forge trusted relationships by operating with
integrity at all times.

Dedicate ourselves to finding innovative, honest
solutions for our partners and customers.

As a certified B Corp, do business for the greater
good because people and places matter.

W-A-VE
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WHAT WE DO - PRODUCTS

Solar Project Development

100MW Developed, Financed and Built to Date
$350 million in Gross Asset Value

Helping households

invest in solar

We truly understand the
solar installation process and
provide high quality support
to our partner installers and
solar loan customers. Our
loan option enables
homeowners to own the
system on their roof.

Expanding access to solar
energy for residents & small

businesses

Our mission, our deep
understanding of project
development and government
policy enables us to provide
customers a choice to go solar
with a nearby solar farm.

One Platform Servicing Two Products

S LUEWAVE a0



BLUEWAVE’S OVERALL IMPACT

Economic and Social Impact

To date, BlueWave has delivered over in annual savings for customers

and in savings over life of contracts

Reduced CO2 by 100,000 metric tons annually, equivalent to*:
20,000+ passenger vehicles driven for one year, or
14,000+ homes annual energy use, or
11 million gallons of gasoline consumed, or
The amount of carbon sequestered by over 2.5 million trees

* Equivalencies from the EPA Greenhouse Gas Equivalencies Calculator, 2017.

w a v E epa.gov/energy

81



Opportunity to Incorporate HEMS

Home Energy Management Systems (HEMS)

Helps Monitor and Optimize Solar Systems

* Presents solar in an easy to understand interface
* Offers real-time performance indicators

e Tracks consumption patterns

 Ability to track solar generation vs. consumption Community Solar

For Community Solar Customers
* Help customers grasp usage in more relevant terms

Smart Inverter
* Provide grid-wide support services
e Helps lower levelized cost of energy (LCOE), facilitating

higher energy production and reliability Solar Management
Platform

3 LUEWAVE



W-A-VE

137 Newbury Street
Boston, MA 02116
Tel: 844.786.4100
Fax: 617.830.8270

bluewavesolar.com

000

@BlueWaveSolar
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Scott Averitt




Home Energy Management System Project

Demand Response Balanced with Customer Comfort
Description

» Cyber-secure Home Battery System (HBS) - \,\\‘ =
controls that deliver demand response (DR)
while providing guaranteed comfort and

il
improved energy savings for homeowners. ¥ - ﬁ
Technologies

» Scalable system capable of utilizing Energy lu El
storage, connected home appliances, HVAC, "'" '

J
rooftop PV, grid, etc. Designed to also work with EVs and Wlnd
Impact

» Delivery of highly available (over 90%) and reliable DR capacity (over 5 kW)
from individual homes across multiple planning horizons utilizing optimal

scheduling of home appliances based on user preferences and DR requests.
Partners lO\NE\IlL! PR AT O

N4

WV
RBNA/GOV1.2 | 10/12/2017

B=S

:NREL @& BoScH

S

) Clorado

«) BOSCH




Home Energy Management System Project
foresee™ Home Energy Management System (HEMS) Schematic

SMART/GREEN
HomEe ENERGY |
AUTOMATION | < hvac ) @t
SCHEMATIC I .
(CONCEPTUAL) : b { water ""__..’
I I—'TjRefrigerator‘_t!

Cybersecurity - fbishwasher )
I ’

fo reseerM 1 { Laundry |

—‘L‘Y' er loads |
Home Energy St

Management m\

Wind

Fuel Cell |

}
|
~ i

3 RBNA/GOVL.2 | 10/12/2017 (v-#) BOSCH




BPA Home Energy Management System Project
Laboratory Hardware Integration

* Eguana battery pack
* 3 kW Fronius PV inverter (DC
power from simulated PV)

 AO Smith Water heater

« Bosch Dishwasher

 Bosch heat pump +
ecobee4 thermostat

» Bosch refrigerator

 Bosch Laundry set
(not pictured)

4 RBNA/GOV1.2 | 10/12/2017 (v-&') BOSCH




Home Energy Management System Project

Forsee Control Architecture

Human
control drivers

User
Preferences

weights

Statistical
Learning

I patterns

data

DR
events

Utility or
Aggregator

load

Optimized
Multi-Criterion
Decision Making

‘l’ ctrl

forecast

Weather
Service

Wweather Environmental
data control drivers
models I System

| Identification

data

ctrl

ctrl

ctrl

ctrl

ctrl

ctrl

ctrl

data data data data data data data data
Battery PV avac | | water Dish Refriger | | | Lonetry
Storage Inverter Heater Washer -ator Y Sensors

RBNA/GOV1.2 | 10/12/2017

) BOSCH



Home Energy Management System Project

foresee™ Demand Response Use Case

Comparison of whole home power consumption

T I T I
8000 H [ DR Time Period foresee shifted |
Demand Response Mode | loads (charged the Load shed DR event from 14:30 to 16:30
— — -Baseline Mode battery, pre-cooled < >
Energy Efficiency Mode the home, and —
5000 1 pre-heated the : : Occasional loads 1
water heater) in | | for maitaining -
DR mode : I thermal comfort : LM
1 : in DR mode |
Incoming DR event I I :
__ 4000 [ notified at 12:30 | Loy .
& i B
I
= I P!
= I | I|
z o i
£ 2000 [ ' L/ N
ANV !
L LA ]
| Jt 1
| by —
| \

_____.,...-*"

Recovery from
the DR event

i

1

II / Y !
/ -

H_______‘__' ——

foresee minimized power

backfeeding in EE mode
| | | | |

-2000 foresee reduced building

loads during the DR event

13:00 13:30 14:00 14:30 15:00

Time (hour)

15:30 16:00 16:30 17:00 17:30

RBNA/GOV1.2 | 10/12/2017

y




Home Energy Management System Project
Daily Energy Savings Breakdown by Source

Season Heating Cooling
EE vs. RBSA Home Tenino  Eugene Seattle  Emmett Tacoma | Tenino  Eugene
baseline [ Paily Energy Savings (kWh) | 5.28 6.90 8.01 3.57 5.44 1.01 1.71
Daily Cost Savings (S) 0.58 0.76 (.88 0.39 0.60 0.11 0.19
Daily CO2 Reduction (1bs) 1.90 3.15 2.89 0.49 2.06 0.85 0.69
Season Heating Cooling
DR vs. RBSA Home Tenino Eugene Seattle Emmett Tacoma | Tenino Eugene
baseline Daily Energy Savings (kWh) | 3.58 5.79 6.37 1.96 4.12 0.01 0.28
Daily Cost Savings (S) 0.39 0.64 0.70 0.22 0.45 0.00 0.11
Daily CO; Reduction (1bs) 0.82 2.09 0.55 -0.27 0.66 0.76 0.53
9.00 HDaily energy savings in EE mode, vs RBSA
.00 8.01 Daily energy savings in DR mode, vs RBSA
7'00 “ Energy takeback/cost when DR is called
< 6.00 544 a
= shed event T Aan0S
& 4.00 ) Sa\l\“g ‘)5%3
S 3.00 e (5‘
nho™ d
2.00 _ A Qua
1.00 B - \
»wai H B B B @l |oss annualty
Tenino - Eugene - Seattle - Emmett- Tacoma - Tenino - Eugene -
heating heating heating heating heating cooling cooling
Source: X. Jin, K. Baker, D. Christensen and S. Isley, “Foresee: A User-Centric
7 RBNAGOVI2| 10122017 Home Energy Management System for Energy Efficiency and Demand ) BOSCH

Response” Applied Energy (in print), 2017.



https://doi.org/10.1016/j.apenergy.2017.08.166

Home Energy Management System Project
DR Load Reduction Breakdown by Source (DR vs. baseline)

Season

Heating

Cooling

RBSA Home

Tenino  Eugene Seattle Emmett

Tacoma | Tenino Eugene

DR Forecast Error

8.08% 10.01% 2.10% 10.68%

-4.23% | 9.29% 7.69%

DR Grid Energy Reduction (KkWh) 20.86 13.76 28.13 16.79 12.68 15.66 946
DR Average Power Reduction (kW) | 5.22 3.44 7.03 4.20 3.17 3.91 2.37
30.00 28.13 i
G ey . Batten_e_s were
25.00 ® DR: controllable loads fU”y utilized
20.86 W EE except one IOW'
20.00 load home
= 2579 15.66
i 15.00 13.76 12.68 . B
% oas © Significant
5100 contribution
5.00 from
reduction of
0.00 0.
Tenino - Eugene - Seattle - Emmett - Tacoma - Tenino - Eugene - ContrO”able
5.00 heating heating heating heating heating cooling cooling |oads
(4-hour load-
shed event)
8 RBNA/GOV1.2 | 10/12/2017

) BOSCH



Home Energy Management System Project
Cybersecurity Implementation

v’ Documented rigorous risk assessment. esSC r‘ypt

v’ Created an implementation plan to address Embedded Securiy I by ETAS
risks in software, hardware, and system.

v Developed the cybersecurity layer based on the North American
Electric Reliability Corporation (NERC) reliability standard for
Critical Infrastructure Protection (CIP) Cybersecurity standards.

v Developed a security test plan and CIP compliance document
v Assessed platform hardening & documented best practices

Future Impact: Developing a journal paper to document, for the
first time, how NERC CIP Standard requirements apply to end-

use loads and building energy management systems, when
aggregated to provide bulk-grid services.

RBNA/GOV1.2 | 10/12/2017




Home Energy Management System Project
Current project runs through Q1 of 2018
v" HEMS software + model development complete
v" Cybersecurity implementation complete
v Hardware plus software integration completed at NREL
v" Full operational validation complete
Next Steps
» Perform operational scenarios on test system (Grid, Climate, and Residence)
» Cybersecurity penetration testing

» Seeking options for larger scale field deployment and validation

Benefits
» Reliable DR aggregation to utilities m.
Lower operating cost to homeowner ‘
Reduced energy & CO2 footprint

>
>
» Helps achieve Net Zero Energy + LEED ratings
>
>

Competitive advantage for developers/builders Utility Bill

> 2uUpports national goals for energy security and lower energy consumpFJ?nBOSCH
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Over 100 years of performance
trusted by more than 100 million Americans

Edward Brann
Kenmore Connected Product Manager
Sears Holdings Corporation



e Offer interoperable
systems that work

What is Retail’s seamlessly in the
: background
place for making the  ,°c¢ -
 “Appliance as a service
Smart Home a with installation and
. 5 service packages built into
reallty for all a monthly price of product

* Performance monitoring
and failure prevention



KCD SMART BENEFITS

& S

CONTROL ANYWHERE 24/7 MONITORING SAVE ENERGY & MONEY EASY SETUP

Control your smart products Check in whenever/wherever Run products only when you Connecting is easy. Simply

anywhere in the world via vour you want and get timely alerts need to, spending less on utilities download the app and follow

mobile device and more on living. step-by-step instructions.

IKKenmore DieHard




Kenmore Smart App History educates
about Energy Consumption

Every Kenmore Smart appliance is ENERGY
STAR certified, and users are interested in the
impact of their appliances on their energy use

Energy consumption is measured by the
appliance and displayed by the app

For many appliances, frequency of usage
impacts the magnitude of energy consumption
— Smaller families typically do less laundry

Time saving features like glass doors on fridge
or a dryer’s wrinkle guard setting reduces "
energy consumption SMART

Kenmore



HEY, ALEXA,

CAN | BUY A KENMORE
APPLIANCE ON AMAZON?

The brand you've trusted from Sears for over 100 years is
now also available on Amazon.
It’s easier than ever to come home to Kenmore.

Click. Buy. Delivered. Installed. Beyond Amazing.

shop at Sears shop at Amazon*

*in limited areas

Available now thru Amazon in LA and Chicagoland
More regions will be added thru 2018

Kenmore
dBe Rmazing

sears amazon



“Alexa, turn on air conditioner”
“Alexa, set air conditioner to 74 degrees”

“. Lxl l‘ ,:

11 084

-t
"y
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Wally Platform

Woater *~ e .
-
-
-
ﬁ‘ 1'.
‘ —
-
-
LY
- - - I-- . r ;
Temperature ‘-‘ . .
-, " .
- i - e e o _ _
| ‘ y A =
A .-, - .
‘ —
2 ." ’ . :
S—— e m® - . “ .
Hurnidity . :
0" ] . | Q | c
H -"‘ All devices
- -
Open/Close
Shutoff Valve

Wally is a complete water, temperature and humidity platform, alerting you of indoor
environmental risks, while providing the tools necessary to address the issue.

Wo”y

CONFIDENTIAL



Thank you I(en more.

Learn more at:
www.kenmore.com/smart
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It IS expected that
tThere will be 500 billion
connected things
oy 2030

Cisco Report



K ecobee

Imagine a home that listens and
responds to your every command.

No buttons. No clutter. No effort.



e I
',E:;r ::vv" \‘\ o

Bullding for
whole home

voice.



Voice Engagement

Although knowledge
based questions are
asked more often,
music playback on the
ecobee4 has been
increasing over time.




Voice Engagement

o 1 2 3 4 5 6 7 B 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23
Hour




Works with your
smart home

Thanks 1o our open API, ecobee thermostats seamlessly
intfegrate with other home automation devices you own.

Apple HomeKit | ) TT O smarthings ama;On echo Wi NK IogifeCh

Con t'rO|(Z| \V/era (:’uu(g:r.m?fr::; SAVANT Go gle Assistant



Make your thermostat
do more

TXU Energy

by TXU Energy

energy rirdrird 2

<

Free to Enable

“Alexa, ask TXU Energy for my "Alexa, ask TXU Energy to make “Alexa, ask TXU Energy for
account balance” a payment” energy saving tips"

Description

Managing your TXU Energy account’s never been easier. Get your account balance, make a payment, learn ways to use less energy and more.
Want to chat? No problem — Alexa can give you our 24/7 phone number.

Enable the skill with your MyAccount user name and password. Don't have one? Go to txu.com to set one up.
Once the skill's enabled and you're connected, you can start the conversation! Say “Alexa, ask TXU Energy..."

« "Account Balance”

« "Make a Payment”

« "Energy Saving Tips"
« "Phone Number®

Check out http://www.txu.com/alexa-faq for help and FAQ's.



'''''
.............
.................

.....

Sarah Colvin
sarahc@ecobee.com

......
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loT has hit a tipping point
Number Of Devices In The Internet Of Everything

35
30
25

N internet Of Things

* Connected Cars

ow Five-Year (2014-2019) 20

CAGR 35%

® Connected/Smart TVs é
15 5
a
10
5
0
- 2013 2014 2015E 2016E 2017E 2018E 2019¢

Source: BI Inteligence Estimates Bl INTHLLIGENCE |



But most smart devices aren’t smart enough (yet)

Qur D.C. office building got a security robot, It drowned itself

@ The Verge © —— We were promised flying cars, instead we got suicidal robots.

My TV just told me the remote control was
This smart salt shaker has voice controls but no longer compatible. @internatofshit

can't grind salt theverge.com/circuitbreake:

o mue 20 - DDEOO

1.970 Fotweots 3,840 Lines . .5‘ s %‘e

49K 11 1K 0D 99K



In the meantime...how can utilities cut through
the noise to deliver value today?

Internet of Things ‘ )
& Connected Delivery Drones
Energy : Home
Efficiency ey y
: . Buildings Wind Smart '
g';?%l”t'lf)t” | Intelligent  Energy Retail Forest Fire
ULy Traffic l “ Detection
Smart Grid o Agriculture
D/R e




“‘Smart thermostats are probably the
best gateway to engage consumers . . .
If you're going to pick one thing, the
research points towards thermostats.
It's something everyone is already
aware of. Very high numbers of people
want one.”

- Patty Durand, President and CEO, Smart Grid Consumer Collaborative

http://www.utilitydive.com/news/for-utilities-hoping-to-unlock-smart-grid-opportunities-data-is-the-key/427604/



http://www.utilitydive.com/news/for-utilities-hoping-to-unlock-smart-grid-opportunities-data-is-the-key/427604/

Today more than half of North American homes can
get a smart thermostat incentive
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Utilities included here have live offer programs for which Nest is eligible. These include both BYOT Demand Response and/or Energy Efficiency rebate offerings.

Nest Labs Confidential



And the smart thermostat has become a program
platform
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We've learned...

Consumers want to
save energy

Some want a product that
feels less tech-y

The people in the home,
not the hardware, should
be the focus

Many are sensitive to the
up front cost of a product.




So we made a new thermostat (at a lower price)
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We kept energy provider perspectives top of mind

Results: kW and kWh, cost effectively

Happy customers: engaging experiences, loved products

Access/equity: value for the widest possible set of customers

Nest for Everyone

Opportunity: a jumping off point for the connected home



Nest + Google: Shaping the Connected Home
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When products work

with Nest, you don’t

have to tell them how

to connect. Or what
to do.

The thermostat
that programs itself
then pays for itself.

The security system
that’s tough on bad
guys, easy on you.

The smoke alarm that
tells you what’s
wrong, whether

you’re home or away.

The home Wi-Fi
system for fast signal
in every room, on
every device.

The voice-activated
speaker that provides
hands-free help from
the Google Assistant.

ECOSYSTEM ENERGY SECURITY

nest
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ASSISTANCE CONNECTIVITY

Google
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Vince Faherty
Head of Northeast Energy Partnerships
vfaherty@nestlabs.com



O3
O

We’ve traveled Full Circle

Rooftop Solar
provides renewable
energy coincident
. with peak demand
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